
Application 12-585-Transmission Line: Renamed

to the Surface Water Supply Project (SWSP),

this project includes a 96-inch and 84-inch

waterline that will bring treated surface water

approximately 40 miles from the expanded

NEWPP on the east side of Houston at Lake

Houston to the WHCRWA and the North Fort

Bend Water Authority (NFBWA) on the west side

of Houston. The project also includes two large

booster pump stations that will push water along

the route. There is a Central Pump Station

designed to deliver 200MGD and a Repump

Station designed to deliver 172MGD. Several

large meter stations will be required as well. This

project is being managed by the WHCRWA

although the general cost share is 55%

WHCRWA and 45% NFBWA. A portion of this

project is currently being funded by a TWDB WIF



loan of $41.2M and a 2015 SWIFT multi-year

total loan of $325.44M.

 

This project is needed to convert from

groundwater to surface water to comply with the

Harris Galveston Subsidence District (HGSD)

Regulatory Plan and to satisfy growing

population in the WHCRWA and NFBWA.

 

As the design has progressed and routes have

been refined, challenges with the congested

urban pipeline corridor has resulted in right of

way acquisition challenges and need to include

additional tunnels. Projected costs have

increased resulting in this additional loan

request.
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Legal Authority
   

The legal authority under which the applicant was created and operates.: OTHER

Legal Authority Other Desc: Comment:  The WHCRWA was created by the 77th Legislature, with

passage of House Bill No. 1842 in May 2001, as amended (the “Act”), to accomplish the

provisions provided in Article XVI, Section 59 of the Texas Constitution. 



Comment:  The WHCRWA was created by the 77th Legislature, with passage of House Bill No. 1842 in 
May 2001, as amended (the “Act”), to accomplish the provisions provided in Article XVI, Section 59 of 
the Texas Constitution. 

 



General Information
   

County: Harris

County: Fort Bend

Name of Entity: West Harris Co Regional WA

   

System Contact Physical Address

Address 1:                                

Address 2: 3100 West Alabama

City: Houston

State: TX

Zip: 77098-0000

Phone: (713) 527-6427

Fax: (713) 527-6338

Website: www.whcrwa.com

   

System Contact Mailing Address

Address 1:                                

Address 2: 3100 West Alabama

City: Houston

State: TX

Zip: 77098-0000

Description
   

Brief description of the project: 12-585-Transmission Line: Renamed to the Surface Water Supply

Project (SWSP), this project includes a 96-inch and 84-inch waterline that will bring treated surface

water approximately 40 miles from the expanded NEWPP on the east side of Houston at Lake

Houston to the WHCRWA and the North Fort Bend Water Authority (NFBWA) on the west side of

Houston. The project also includes two large booster pump stations that will push water along the

route. There is a Central Pump Station designed to deliver 200MGD and a Repump Station

designed to deliver 172MGD. Several large meter stations will be required as well. This project is

being managed by the WHCRWA although the general cost share is 55% WHCRWA and 45%

NFBWA. A portion of this project is currently being funded by a TWDB WIF loan of $41.2M and a

2015 SWIFT multi-year total loan of $325.44M.

 

This project is needed to convert from groundwater to surface water to comply with the Harris

Galveston Subsidence District (HGSD) Regulatory Plan and to satisfy growing population in the

WHCRWA and NFBWA.

 

As the design has progressed and routes have been refined, challenges with the congested urban



pipeline corridor has resulted in right of way acquisition challenges and need to include additional

tunnels. Projected costs have increased resulting in this additional loan request.

Officers/Members
   

   

Applicant's Officers and Members

   

Bruce G. Parker

President

   

Larry A. Weppler

Vice President

   

Douglas (Cam) Postle

Secretary

   

Gary Struzick

Assistant Vice President

   

Eric Hansen

Assistant Secretary

   

Mark Janneck

Director

   

Michael Thornhill

Director

   

Karla Cannon

Director

   

Dennis Gorden

Director

   

Primary Contact
   

Name: Melinda Silva

Title: Deputy Program Manager, WHCRWA 

Address 1: 3100 West Alabama



Address 2: 

City: Houston

State: TX

Zip: 77098-0000

Phone: (713) 527-6427

Fax: (713) 527-6338

Email: melinda.silva@dannenbaum.com

Applicant's Contributors
   

Contributor Type Firm
Name

Contact
Name

Address Phone Fax Email

Applicant
Engineer

Dannen
baum
Engineer
ing
Corporat
ion

Wayne
G.
Ahrens,
P.E.

3100 West
Alabama
Houston
TX
77098-0000

713-527-
6378

713-527-
6338

wayne.ahrens@da
nnenbaum.com

Bond Counsel Allen
Boone
Humphri
es
Robinso
n, LLP

James
A.
Boone

3200 Southwest
Freeway, Suite
2600
Houston
TX
77027-0000

713-860-
6404

713-860-
6604

jboone@abhr.com

Financial Advisor Post
Oak
Municipa
l
Advisors
LLC

Terrell
Palmer

3 Riverway, Suite
1400
Houston
TX
77056-0000

713-621-
4094

713-651-
9361

terrell.palmer@hillt
opsecurities.com

Certified Public
Accountant (or
other appropriate
rep

Myrtle
Cruz,
Inc.

Mary
Jarmon

3401 Louisiana
Street, Suite 400
Houston
TX
77002-0000

713-759-
1368

713-758-
1264

mary_jarmon@mc
ruz.com

Legal Counsel Allen
Boone
Humphri
es
Robinso
n, LLP

Alex E.
Garcia

3200 Southwest
Freeway, Suite
2600
Houston
TX
77027-0000

713-860-
6404

713-860-
6614

agarcia@abhr.co
m

Any other
Contributor
representing the
Applicant before
the board

Munsch
Hardt
Kopf &
Harr,
P.C.

Tom R.
Barber

700 Milam Street,
Suite 2700
Houston
TX
77002-2806

713-222-
4081

hoarber@munsch.
com

Any other
Contributor
representing the
Applicant before
the board

Dannen
baum
Engineer
ing

Melinda
Silva, P.
E.

3100 West
Alabama
Houston
TX
77098-0000

713-527-
6427

713-527-
6338

melinda.silva@da
nnenbaum.com



   

Contributor Contracts (documents follow this page)

   

986696

Program Administration & Engineering

986697

Legal

986698

financial

986699

CPA

987400

Legal

987401

Legal

1038854

See Additional Attachments

986696

Program Administration

987400

Legal

1038857

Financial

1038858

Financial

Any other
Contributor
representing the
Applicant before
the board

Allen
Boone
Humphri
es
Robinso
n LLP

Alia
Vinson

3200 Southwest
Freeway, Suite
2600
Houston
TX
77027-0000

713-860-
6449

713-860-
6649

avinson@abhr.co
m

Any other
Contributor
representing the
Applicant before
the board

Other
Dannen
baum
Contibut
ors

See
Attached

See Attached
Houston
TX

Any other
Contributor
representing the
Applicant before
the board

Robert
W. Baird
& Co.,
Inc.

Jan
Bartholo
mew

700 Milan Street,
Suite 1300
Houston
TX
77002-0000

832-871-
5295

j.bartholomew@rw
baird.com

Any other
Contributor
representing the
Applicant before
the board

Robert
W. Baird
& Co.,
Inc.

Ryan
Nesmith

700 Milan Street,
Suite 1300
Houston
TX
77002-0000

832-871-
5293

rnesmith@rwbaird
.com
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§oard of Directors
West Harris County Regir:nal Water Authority

Dear §oard of Directars:

We appreciate the opporlunity to represent the West Harris Ccunty Regicnai
trVater Authority as its legai counsel. Our experience has been that it is mutuatrly
bene{icial to set forth the role and responsibilities of both our law firm and the client.
That is the purpose o{ both this letter ancl the separate §tandard Terms cf Engagement
for Legal Services that is enclosed with this letter. This engagement letter replaces our
engâgernent letter dated September 14, 2005.

Client

The client for this engâgemenl is 1§est Harris County Regior"ral Water Authcrity
(the "Authority")" This engagement does not create an attorney client relationship with
any related persons or entities, such as parents, subsidiaries, affiiiates, employees,
officers, directors, shareholders, ür partners.

tation of

We will serve as general counsel {or the Authelrity. üur work ln connection with
lhis represenlation wili inelude, but will not be lineited to, preparing rlocuments and
agenda iterns for the meetings of the Board of Directors {"Bnard") of the Authority anri
its cornmittees, reviewing minutes of those meelings, preparing varicus resoluticns and
orders to be adoptecl by the Board, caltring antl canvassing any elections to l:e he1d,
preparing various legal nctices required to be given, preparing real estate conyeyâncs§
(inctruding deeds, easements, and encroachmenl agreements), and maintaining {iles and
records o{ the Âuthoriÿ required by the Public InJarmation Âct. We also will represent
the Authority, when authorized by the §oard, in securing âpprol,als frorn city and
county authorities, contract negotiation and preparatian, apptlcation for perrnlts, and
other legal services that the Authority rnay require {rom tirne to time.

5.X{l148.doc

 



May 13,2015
Page 2

Scooe o{ gement-Bond Cou 1§ervices

We will perforrn services as bond counsel in connection with the authorizalion,
issuance and sale cf boads tc be issued by the Authority to acquire and construrt
{acilities and {inance Âuthcrity costs and projects, and ta re{unr-1 Âutharity boncls, as
may be authorized and issued hereafter for such purposes.

Our services as bond caunsel will include: attending meetings with your
consultants in connection with the planning and authcrization of such bond issues,
including consultation on federal incorne tax matters; reviewing o{ the official slatesrent
prepared by the Authority's underwriters, financial advisors or securities cr:unsel in
con::ection with the sale of the bonds, bul oniy for the limited purposes described in
such official statemenf preparing the legal etrccr.rments comprising the transcript o{ 1egal
proceedings {or authorization and issuance of the bonds; preparing and subrnitting tcr
the Attorney Ceneral of Texas a transcript of legal proceedings for the bonds to obtain
the approval of lhe Attorney General and registration of the bonds by the Comptrnller
o{ Public Accounts of Texas; preparing anri filing 1ega1 documents required under
federal income taxlaw fcr the bonds; coordinating, in conjuncticn with the Authority's
{inancial advisor, delivery of the bsnds to the initial purchaser; and, if appropriate,
delivering at closing our approving opinion as ta the validity of the bonris unrtrer Texas
iaw and the exclusion of interest on the bonds frorr gross incorxe o{ the holclers uncler
{ederai inccrne tax law.

It is our understanding that the Authority will emplov one or mort: recognizettr
investment }:anking firm(s) tt.r serve as {inancial advisnr{s) t<l the Authority and that
said Iirm{s} will be responsibtre {r:: advising the Authority concerning the sale of the
bonds and will assist the Auth*rity in the preparation o{ an üfficial Natice of §a1e and
an Üfficial Stalement {the "O{fering Documents"} ir-l connection with each issue o{ the
bonds oflered {or sale to the public.

trn our capacity as bond counsel, we will review those portions of the Offering
Üccumenls which describe the Aulhority's legal authority for issuance o{ the bonds to
<letermine whether such Llescription con{orms to and lair1y surnmarizes relevant
provisions of Texas 1aw. We also will review those portions of the Offering Docurnents
describing the resolution or indenture o{ the Bc;aril authorizing the bonds to determine
whether such description fairly summarizes the prr:visions oI said resolution or
indenture. In addition, i{ requested, we will review such other portions of the Offering
Documents as describe matters of law and legai relatianships cf the Âuthority about
which we have knowledge. We will not, however, underlake to independently verify
any of the factual in{i;rmatian contained in the Offering Docurnents, nnr will we
conduct any investigalion of the af{airs oI the Authoriÿ {or the purpose of passing on
the acctlracy or corapleteness of the O{fering Dr:cuments. §ince our role in connecticn

54o148.cioc 
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with the O{fering Documents will be of an advisory rather than an investigatory nature,
said documents will contain a statement describing our services as outlined above and
stating that our limited participali<;n may nat be relied upon as an assurrption o{
responsibility for" or ân expression of opinion of any kind with regard lc, the accurâcy
ar completeness of the in{ormation contained therein.

Uniess specifically requested by ihe Authority pursuant to terrxs and canditions
to be set forth in a separate engagement letter, we will not be responsibie for advising
the Authority concerning the provisions of ths various securities laws, including the
Securities Act of 1933 and the §ecurities Exchange Âct o{ 1934, and t}re securities lar,vs of
the various slates in which the bonds mav be sold.

*§ D

Additionally, we will provide legal services in connection with the obligation of
the Ar:thority to provide continuing disclosure pursuant to §ecurities and Exchange
Cc;mmission Rule 15c2-12, as such rule may be amended from tlme to time, with respect
to any bonrls issued by the Authority. In connection with this engagemcnt, we will
advise the Âuthorily of its continuing disclcsure obligations, prepare resolutions or
indentures to be adopted by the tsoard of Directors o{ the Authority in connecticn with
the Authority's continuing disclosure obligation, anrS pïepare the Authority's
continuing disclosure filings with the assistasce of the Authority's bookkeeper, audilor,
financial advisors, operator, engineer and other Authority consultants.

General U SS

We u*derstand and agree that this is not an exclusive âgreeffien! anel you are
{ree to retain any other counsel of your choosing. We recognize that we shall be
disqualilied from representing ârry other client with interests materially and elirectly
adverse to yours (i) in an1, matter which is sul:stantially related to cur representation of
you and {ii) with lespecl tc any matter where there is a reascnable probabitrity that
conJidential infcrmation you furnished to us could be usecl ta your disadvantage. You
understand and âgree that, with those excepticxs, we are free to represent other clients,
including clients whose interests may conflict with yours in litigation, }:usiness
transactions, or other legal matters. You âgree that our represenlingy{}t1in this matter
ivil1 not prevent or disqualify us frrm representing ctrients adverse to ycu in other
matters and that yCIu ccnsent in advance to our undertaking such adverse
representations.

This engagement and cur att<;rney-ciient relationship will be terminated when
we have completed the services in the matters covered by this engâgement letter and
any written supplements to this engagerrent letter" If 3'ou later retain us to perfarm

54(l.l48.doc 
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further or addltional servic€s, our attorney-client relationship rvi11 be established by
another engagement letter.

Cooperation

To enable us to render e{fectively the legal seryices contemplated, the Authcrity
has agreed to disclose fully and acc*rately all facts and keep us informed of atrl
developments relating to our representation. We necessarily must rely on the accuracy
and ccn:rpleteness of the {acts and in{ormation yCIu and yr:ur agents provide to us. To
the extent it is necessâry {or the Âuthority's representatives to attenrl rneetings in
connection with this matter, I^re will attempt to schedule them so that the convenience
o{ those representatives can be served.

Iees

Fees reiated ta matters other than bond counsel services {i.e,, §ees {or serving as
general counsel and for continuing disclasure services) are based on hourly rates and
will be based on the time spent by the lawyers, paralegals, and ar-lministrative
perscnnel who work nn the rnatter. Billing rates vary according to the experience of the
in<lividuals" In an elfort to reduce overall legal costs, we ,.ttt\ize paralegal ancl
adminislrative assistant personnel whlenever appropriate.

Ûur monthly bills will reflect all intlividuals thal worked that month on the
Authori§r and their respeclive billing rates.

§ar our services as bond counsei in connection with the authorizatian, issuance,
and sale of bonds, tl"re Autl:ority will pây us, {rom the proceeds o{ saie of each issue or
i*stallment cf the bonds, the foltrowing:

an âmount equal tCI 1.5% o{ the {irst $5,ûü0,ü0ü in principal amount of the
bonds; and

an amount equal ta Ü.5% of the principal arrount cf such bonds above said
first $5,000,S00 in principal arnount but not excee ding *ZÇ),û0B,iXli) in
principal alaount; and

an â§lount equal ta ü.4o/o of the principal amount of such bonds above
S20,0û0,00û in principal amount but nsit exceedinp; S35,000,000 ir-r principal
amount; and

a.

b.

C

5,10148.doc
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an âmount equal ta Ü.3% of the principatr amount o{ such bonds above
$35,û00,tû0 in principal amount but not exceeding $5û,û00,0t)û in principal
amounf and

an amount equatr ta ü.2% of the principal amcunt of such bonds above
S50,00ü,000 in principal amaunt but not exceecling $65,000,000 in principal
arnount; and

ân amount equal to û.1% o1 the principal amount of such bonds above
S65,000,000 in principal arnount but not exceeding S80,000,t0û in principal
amount; and

ân âmount equal to ü.û5% cf the principal amount o{ such bonds above
$8{1,000,0ü0 in principal amount.

The above fee schedule shall be applicable tr: each separate issue or installment o{
bonds, whether new money bonrls or re{unding bonds, but shall only be due with
respect tr: bonds actually issued, sold, and delivered. üur fee fcr bonel counsel services
far any separate issue or installmenl of the bonds shall not be less than 560,000, plus
charges for the aclual expenses involved"

in the event the Âuthority determines that it is necessary oï desirable to issue
bonrl anticipation notes or to obtain other forms cf short-term financing, we wiil renrler
al1 bond counsel services necessary in connection therewith anrl aur fee shall be sel
forth in a separate engagement letter mutually agreed upon by the Âuthority anel us.

Other Charscs

In addition to our {ees, there will be other c}rarges for items incident to the
performance of our legatr services, such as photocopying, rressenger§, travel expensesr
long distance telephone calis, facsimile transn-lissions, postage, overtime {or secretaries
and cther non legal staff, specialized cornputer applications such âs computerizerl legal
research, and filing fees. The basis upon which we establish these other charges is sel
farth in the standard Terms of Engagernent for Legal services.

Investment Disclosures

The Firrn's lawyers, directly or bene{iciallv, may own inl*rests in corporations
and other entities or in real properÿ. 1{ t cu are at all concerned about these individual
investments, we will be pieased tc canvâss our lawyers about tl"reir individual
investments in any enlity or entities aboul which you may tre cancerned.

d

r.

g.

540148.dnr
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Withdrawal Terr:rinatian

Üur reiationship is based upcn mutual consent and you may terminate aur
representation at any time, with or vrithout caust:, by notifying u§. Your termination of
our services will not affect your responsibility far payment of {ees for legal services
rendered and of other charges incurred before termination and in connection with an
orderly kansition of the malter"

1{e are subject to the rules of professional conduct for the jurisclictions in which
we practice, which llst several types af conduct or circumstances that require or allaw
us to withdraw frorn representing a client, inclue{ing for exampie, nonpavment of fees
or costs, misrepresentation or failure to disclase material facts, fundamental
disagreements, and conllict o{ interest with another client. We try to irlenti{y in
advance and discuss with yoll any situation which may lead to our withdrawal, and if
withdrawal ever becomes necessary, we give you written ni;tice of our withdrawal. if
we elect to withdraw for anv reason, you will iake all steps necessary to free us c{ any
obligation to perlorm {urther, including the execution of any clocumenls necessary to
cornplete our withdrawal, and we will be entitled to be pairi {or all services rendered
and other charges accrued on your behalf to the date o{ withdrawal.

Other

If the foregoing, including the items set forth in the enclnsed Standard Terms of
Engagernent For Legal Servic*s, correctly reflects your understanrJixg o{ th* lerms and
conditions o{ r:ur representation, please so indicate by executing the enclosed copy of
this letter in the space providerl belorar and return it t$ the undersignecl" Please contacl
me i{ you have any questions. ÿ/e are pleased to have this <tpportunity to be of serviee
and tr: work with ycu.

Very kuly yours,

ALLEN §OONH HU§{PHRI§§ RÛBINSÜN LLP

By

540148.do<:
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Approved and accepted by the Board o{ }irectors of West Harris County Regional
Water Authority on May 13,2A15.

ATTEST: President, Board of Directors

i"=

Directr':rs

{SEAL

By

By

l*;:,'' /i- .

,3:
rt

>
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ALLEN §OON§ HUMTHRIES ROBIN§ON I,LT'

Stsndçyil Terrus af l,ng«genrcnt

for Legnl Sercircs

This statement sets {crt}r certain standard terms of our engâgement as yr:ur
lawyers and is intended âs â supplement to the engâgemcnt letter that we have wilh
you as our client. Unless modified in writing by mutual agreement, these terms will be
an integral part of our agre€ment with you as rellected in the engagement letter.
Therefore, we ask that you review this statement care{ul1y and contact us promptly i{
you have any questions. We suggest that you retain this statement in your file with the
engagement letter.

The Scope of Our 14/ork

You should ha:.'e a clear understanding of the legal services we wili provide.
Any questions that you hav* shculd be dealt with prornptly.

We will at all times act on ycur behail ta the best o{ our ability. Ary expressirns
iln our part concerning the outcome of your legal matters âre expressicns o{ our best
professional judgment, but are not guarantees. Such opinions âr*: necessarily lirnited by
our knowledge of the {acts and are based on the state of the law at the time they are
expressed.

It is our policy that the person or entity that we represent is the persûn ar entitv
that is identi{ied in our engagemenl letter, and absent an express agreement tc the
contrary drtes not include any affiliates of such person oï entity {e.g., it you âre a
corporation or parfnership, anli parents, subsidiaries, employees, officers, directols,
shareholders or parlners of the ccrporation or partnership, cr cornmonly owned
corporations or partnerships; or, if you are a kade association, àny members of the
kade association). If you believe this engagement includes additional entities or
persons âs ouï clients you should inTorm us immediately.

It is also our policy thal the attcirney*cllent relationship will be ccnsielered
terminated upon our completion of any services that you have retained us ta perfarm"
If you later retain us to per{orm further or arlditional services, our altcrney-client
relationship will be revived subject to ihe ten:rs o{ engager:renl that we âgroe on at that
time.

This engagen-lent shall be subject ttl the Texas Disciplinary lLu1es cf Fro{essiernal
Conduct. 1{e also wish to advise you of the contents of The Texas Lawyer's Cree<l, a
copy of which ls included at the end of these Standard Terms a{ §ngagement {or Legal
§ervices.

5401 48.11oc



Who ï{il} Provide the Legal §ervices

Custornarily, each clienl ol the Firm is served by a principal attorney contacl.
The principal attorney shculd be someone in whom you have confidence and with
whom you enjoy working. You are free to request a chanp;e of principal allcrney at any
trime. Subject to the supervisorv role of the principal attorney, your wcrk ar parts of it
may be perlormed by other lawvers and legal assistants in the Firm. Such delegalion
may be for the purpose oJ involving lawyers r:r legal assistants with speciai expertise in
a given area or for the purpose cf providing services on the rnost ef{icient and timeiy
basis. Whenever practicable, we will advise you of the nanles af those attorneys and
legal assistants who work on your matters.

How Our Fees l4/ill §e Set

Generally, our fees are based on the time spent by lhe lawyers, paralegals, and
adrninistrative personnel who work on the matter. We wili charge {or all time spent in
representing your interests, inclucling, by way of illustration, lelephone anel c{fice
con{erences wilh you and your r€presentatives, consultants (i{ any), opposing counsel,
and others; conferences âmong our lawyers, paralegals, and adn-rinistralive personnel;
factual investigation; legal research; respr:nding to your requests fcr us tc pr<;vide
information to your auriilcrs in connection with reviews or audits o{ linancial
statements; rlra{ting letters and ather documents; and travel. We wiil keep accurate
records of the lime we devate to your work in units of quarters o{ an hour.

The hourly rates of cur lawyers, paralegals, and adrninistrative personnei are
reviewed and increased from time to time, anci at least annua11y, to reflect current levels
of experience, cha::ges in overhead costs, and ather factors.

Aithough we may frcm ti:ne ta time, at the client's request, furnish estimates o{
legal fees and other ctrrarges that we anticipate wiil be incurred, these estimates are by
their nature i:rexact {due to un{oreseeabie circumstances) and, there{ore, the actual fees
and charges ultimately billed mây vâry from such estimates.

Additional Charges

In addition to our fees, there will be other charges {ar ilems incirlent ta the
performance o{ our legal services, such as photocopying, messengers, travel expenses,
{acsimile transmissions, pr:stâge, overtime for secretaries and cther non-iegal staft
specialized computer applicalians such âs cornputerized lega1 research, recorcl
maintenance and stcrage, and {iling {ees. The current basis for these charges is set forth
below. The Firm will review this schedule of charges on an annual basis and acljusl
them to take into account changes in the Firm's costs and other {actors.
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Dupiicating
The Firm charges S.15 p*r page

Courier Services
The Firm charges ân ârnount which generally represents ccst inciuding the
distribution service provided by the Firm. Depending on the yolume o{ work
performed by a service provider, the Firm rnay receive a yclume cliscouni during
a particular acccunting period for which no adjustmenl is made on an individual
client's bi11.

Comouter Aided Lesal Research fCALR)
Third parly providers of CALR services charge the Firm arnounts each month
based on the type, extent, and duration o{ the services provided. The §irm
charges clients for client research only based on the computed cost to the Firm for
the use of the services. This cost is rnonitored and revised periodically lo achieve
an average "at cost" ralc {or clients"

Telefax
The Firm does not charge for telefaxes.

Telephone
The Firm does not charge {or 1ocal or long distance calls

Travel-Rela §xpenses
Airfare, nteals, and related travel expenses charged to the client represent actual,
out-o{-pocket cost. Depending on the volume o{ both Firm and persanai travel,
the Firm may receive beneficial services, including airline tickets from its travei
agent for which nc adjustment is made on an individual client's accaunt. In
additioq credits earned under the Frequent Flyer Progtams âccrue to the
individual traveler and nct to the Firrn.

A1l Other Cr:sts
The Firm charges a:": âmorrnt which generally represents cosls {r:r maintenânce
and storage of client electronic and hard copy recorcls" ln addition, the Firn:
charges actual disl:urser:rents for third-party services trike caurt reporters, expert
witnesses, stc., and may recoup expenses reasonably lncurred in connection will:r
services per{orrned in-hcuse, such as rnail services, secretarial overtime, file
retrieval, etc"

Unless special ârrangements are ctherwise rnade, fees ancl expenses of others
(such as experts, investigators, consultants and court reporters) will be the
responsibility of, and billed directly tc, the client. Further, all invcices in excess cf $5üû
will be forwarded to the client for direct payment.
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Billing Ârrangements and Terrns

Our billing rates are based on the assun-lption o{ prompl payrnent. Consequentiy,
unless other arrangements are made, {ees {or the services described herein will be billed
from time to time as the work is perfarrned or at such regular intervals, not lo exeeed 30
days, as the client may direct and are payable within thirty days o{ receipt.

Advances

Clients o{ the Firrn are sometimes asked to deposit funtls as an advance payment
with the Firm. The advance payment will be applied first to paymeat o{ charges for
such items as photocopying, rnessengers, travel, etc., as more ful1y described above, and
then to fees for services. The advance witrl be deposited in our client adyance account
and we will charge such other charges anr{ our fees against the advance and credit therr
on our billing staternents. In the event such other charges and our fees for services
exceed the advance deposited with usr urt: will bill you for the excess rncnthly ûr mây
request additional advances. Âny unused portion of amounls advanced will be
refundable at the conclusion of our representalion.

Client and §irm Documents

We will maintain any clocuments that you {urnish to us in our client file {*r {ites)
for this matter. At yaur request, x,e will return your documenls to yc;u at the conclusion
of the matter (or earlier, if apprapriate). Il is your obligation to teil us which, tf anv, a{
the documents that you furnish us that you want returned. 1 /e will return those
documents to you promptly after our receipt of payment for oiltstanding fees anrl
charges. Our own files pertaining to this rnatter, including the work performed by our
attorneys, wiltr be retained by the Firm. Any documents retained by the §irm will be
kept for a certain period of tirne, anil ultimately we will destroy them in accordance
with our recorrl retention progralrr schedule then in e{fect.

Âttorney Complaint Information

The State o{ Texas investigates and prosecutes complaints o{ professional
misconduct against attarneys licensed in Texas" A brochure entitled Attr:rney
Complaint lnformation is available *t our o{fice and is trikewise available upÇn request.
A client that has any questians about the State 3ar"s disciplinary ÿrocess shsuld call the
Grievance In{ormation Helpline of the State Bar of Texas at 1-80û-932-19**.
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I am a lawyer; I am entuusted by the People of Texas to
preserve ancl improve our legal sy:tem. I am licensed
by the Supreme Court of Texas. I mlst therefore abide
by the Texas Disciplinary Ruies of Prcfessional
Conduct, but 1 know that Professionalism requircs
more than merely avoiding the vialation of laws and
rules. I am cornmitted to this Creed for nr r:ther reason
than it is right.

I. OUR LIGAL SYST§M. A lawyer o*.es to the
administration of justice personal digni§, integrity,
and independence. A lawyer should always adhere to
the highest principles o{ professionaiism. I am
passionately proud of rny profession. Therefore, "My
word is my bond." I am responsible to assure that atrl

persons have access to cornpetent representation
regardless of wealth or position in 1i{e. I comrnit
myself to an adequate and effective pro l"rcno program.
I am obligated to educate my clients, the public, and
other lawyers regarding the spirii and letter of this
Creed. I will always be conscious of rny duÿ to the
judicial system.

lI. LAI /YER TO CLIENT" A lawyer owes ts a
client allegiance, learning, ski1l, and industr:r. A
lawyer shall employ all appropriate means to protect
and aclvance the client's legitimate rights, claims, and
objectives. A lawyer shall not be deterred by any real
or imagined fear of jldicial disfavor {_,r public
unpopulariÿ, nor be inflaenced by mere self-interest. X

will advise my client of the ccntents of this Creed when
undertaking representation. I wiil endeavor to achieve
n'iy clien/s lawful objectives in legal lransaclions and in
tritigation as quickly ar.rd ecc:romically as pcssible. i
will be loyal and committed to my clienÿs lawful
objectives, but I will nol permit that loyal§ and
commitment to interfere with my duÿ to provide
olrjective and independent advice. I will advise rny
client that civiliÿ and coartesy âre expected and are
not a sign of weakness. T will ad:rise my client of
proper and expected behavior. I will treat adverse
parfies and witnesses with fairness and due
considerafion. A client has no right to demand that 1

abuse anyone or indulge in any offensive canr{uct. I
will advise my client that we will not psrsue conduct
which is intended prirnarily to hara:s or drain the
financial resources of the opposing par§. I will advise
my client that we witrl not pursu*: tactics which are
intended primarily for clelay. I will advise my client
that we will not pursue any course of action which is
withr:ut merit. I will advise my ciient that i reserve the
right to determine whether lo grant accom:nodations to
opposing counsel in all matters that do not adversely
affect my client's lawful objectives. A client has no

right to instruct me to refuse reasonable requests made
by other counsei. 1 will advise my client regarding the
availability of mediation, arbitration, and other
alternative meth<;ds of resolvirrg and settling disputes.

III. LAI,VY§R TO LÂWY§11. Â lawyer owes to
opposing counsel, in the cocducl of legal transactions
and the pursuit of litigatir:n, courtesy, candor,
cooperation, and scrupulous observance of a1tr

agreements and mutual understandings. Ill feelings
between clients shaltr not influence a lawyer's conduct,
attitude, or demeanor toward cpposing counsel. Â
lawyer shall not engage in anprofessional conduct in
retaliation against other unprofessional canduct. I will
be courteous, civil, and prompt in oral and written
communications" I will not quarrel over rnatters of
form or styie, but I *'iii concenkate on matters of
substance. I will identi{y for other counsel or parties all
changes I have made in documents submitted for
review. I will attempt to prepare docurnents which
correctly reflect the agreement of the parties. I will not
include provisions which have nol been agrecd upon
or omit provisiol"ls which are necessary to reflect the
agreement of the parties. 1 will notify opposing
counsel, and, i{ appropriate, the Court ûr stller persons,
âs soorl as practicable, x,hen hearings, depcsitions,
meetings, conferences or closings are cancelerl. 1 will
agree to reasonable requests for extensicns of time and
Tor waiver of procedural f<;rmalities, provided
legitimate objectives of my client wili not be adversely
affected. I will not serye motirns or pleadings in any
rnanner that unfairly limits another parÿ's opportunity
tr: respond. I will altempt to resolve by agreement rny
ol:jections to matters contained in pleadings and
discovery requests and responses. I can disagree
without being disagreeabie. I recognize that effective
representation does *ot require antagonistic or
cbnoxious behavior. 1 will neither encourage nor
knowingly permit my client or anyone uncler my
control to do anything which would be unethical or
improper if done by rne. I will not withcul goor"1

causer attribute bad motives or unethical conduct to
opposing coursel nor bring the profession into
disrepute by unfounderl accusations af irxproprieÿ. i
will avoid disparaging personal re§larks or acrimonv
towarcls opposing counsel, parfies and witnesses. I
will not be influencecl by any ill feeling between clients.
I will abstain from any ailusion lo persoxatr peculiarities
or idiosyncrasies of opposing counsel. I will not take
advantage, by causing any default or dismissal tc be
rendered, when i know the identiÿ of an opposing
counsel, without {irst inquiring about that caunsel's
intention to proceed. 1 wili promptly submit orders to
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the Caurt. I wi1] deliver copies to oppositlg connsel
before or contemporaneously with submission to the
court. I will prorxptly approve the {orm of orders
which accurately ref-lect the substance of the rulings of
the Court. t will not atternpt to gain an üsfair
advantage by sending the Caurt ûr its staff
correspondence or copies of correspcndence. i witri not
arbikarily schedule a deposition, Court appearance, or
hearing until a goocl faith effort has been made ta
schedule it by agreement. i will readily stipulate to
undisputed facts in order to avoid needless costs or
inconvenience for aay parÿ. I will refrain from
excessive and abusive discovery. I will comply with all
reasonabie discovery requests. I will not resist
rliscovery requests which are r-:ct objectionable. I will
not make objections nor give inskuctions to a witness
for the purpose of *letraying or obstructing the
discovery process. I will encourâge witnesses to
respond to all deposition qnestions which are
reasonably understandable. I will neither encorrage
nor permit my witness to quibble about words where
their meaning is reasonably clear. I will not seek Court
intervention to obtain discoverv which is clearly
improper and not discoverable. I will not seek
sanctions or disqualification unless it is necessary {or
protection of my client's lawful objectives or is fully
justified by the circumstances.

ry. LÂÿ!ryER Â§D IUI)ÇË. Lawyers and judges
owe each other respect, diligence, canclor, puncfuality,
and protection against unjust and improper criticism
ancl attack. Lawyers and j*dges âre equally
responsible to protect the digniÿ and independence o{
the Court and the profession. I will atways recognize
that the position of judge is the symbol cf L;oth the
judicial system and ad:ninistration o{ justice" I will
refrain from conduct that degrades this symbol. I will
ctnduct myself in court in a professional manner and
demonstrate my respect far the Caurt and the law. I
will treat counsel, opposing parties, the Court, and
rnerxbers of the Court staff with courtesy and civiliÿ. i
ivill be punctual. i will not engage in any conduct
which offends the digniÿ and decorum of proceedings"
I will not kncwingly misrepresenl, mischaracterize,
misquole or rniscite facts or authr:rities to gain an
advantage. I wiil respect the rulings nf the Court. I will
give the issues in conkoversy deliberate, irnpartial and
studied analysis and consideration. I will be
considerate of the time constraints and pressnres
imposed upon the Court Court sta{f and counsel in
efforts to administer justice and resolve disputes.
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A}IEN}ED AND RCSTATED AGREEMENT TOR BOOKKXTPING SERVICES

STATI OT TEXA$

COU}iTY OT HARRIS

THIS AORESMINT for Bookkeeping Services, {the "Agreemenl") is effective as of

the 1"r day of JlllVE/ 201? (thc "Effective Date") belween West Harris Caunty Regional

WaLer Authority (hereinafter called the "Aulhority") and MYRTLE CRUZ, INC. n

(hereinafter ca]led the *'Bookkeeper") and in consideration of the mutual covenant*

and agreemenls l:erein contained.

I.
r'^" -*^ a11 agreements currently jn effect between Bookkeeper and then11y drrLt

&utharity are Lerminated by mutual aqreement as of II4AY 31, 2017. BeginninE on

the Effective ilat,e, the Bookkeeper shall render t"he followinq services to the

Autl:*rity. et: services shall be rendered in a professional, competenl and

tine Iy Inanner "

MONTI{LY HNUMERATHD SSRVTCE$

1 Maintain }:ank accounts, savinqs accounls, certificates
and otl:er accounts as may be necessary aad authorized,
such accounls 0n a monlhly basis.

of deposits
and reconcile

2

3

Deposit Dislrict funds in the appropriate account $n a timely basis.

Frepare and present. for Authority Board of Directors (hereinafter
called the "Board") approval of aII checks, with invoices
allached, drawn on lhe District's &ccounas.

Mainlain and reconcile monthly all cash accounts for the Authority's
:ncnrrnlq

Prepare monthly stetements showing all act.ivit'y wj-thj-n each of the
above funds, and the current distribution of monies wilhin each fund.

Maintain all journals and ledgers pertaining to thc Authorily's funds
in a manner consistent with the statute creating the Authorrty, and
in accordanc* with generally accepted accounling procedures, policies
and regulations adopled by li:e Board and the Texas Commission on
Environmental Quality, Water District I'inancial ManaqiemenL Guide,
adopted March 2AA4, and in such a m&nner that excessive auditing
procedures or adjustments by the Authority's auditor are not
.^^-...1 -^iruljurruu.

4

5

6
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7 Complete posting and close all journals and l-edqers within forty five
(45) days following lhe end af Aulhority's fiscal year.

Assist the Authority's audil.ors to efficiently perform the annual
audit, including use of Bookkeeper's office facililies during the
field audit and using best efforts to comply with recommendaticns
contained in Auditors Annual Man&qement Letter lo the Board"

Invest i:ond proc*eds and surplus funds in interest bearing tim*
deposits in accordance with state lav'i and the Authority's inveslment
}Jvrruy,

Prepare and prcvide for review iat least quarterly) an investment
reporl detailing campliance witl: the Texas Public Funds Investment
Act and lhe Aulhority's inveslment policy. Serve as investment
offj-cer of the Authority and maintain file for auditor revieur. Obtain
lraining necessary lo cornply luith state regulations.

Verify on a continual hasis that securiti*s are provided for the
Authorityr s funds in accordance with state law and Board policy.
Frovide for review (at least quarterly) a listing of the pledged
s*curities and their staled market value.

Work with consultant.s to prepare annua] budget for various Authorily
funds with manlhly incremenls and compare budqet with aclual
expendilures on a monthly and cumulative i:asis 

"

s

I

10.

11

1"2.

13. Attend meetinqis of the Board, includinE i:ut
monthly meeting', as roqu.ested by the Board.
will be included in the base rate.

not limited to the
All meeting atlendance

1A

l-5 "

Prepare checks for Directors in accordance with guidelines of the
1.R.S. as related to "staturory Employees". Fil-e che appropriate
forms both quarterly and annually. Bookkeeper will aI-so prcvide
annual, W*2 forms for the Directors.

Depasil funds received i:y the Authority and post paymenls to on-line
reportingt system. ?ransfer depcsited payments i:y wire lransfer to
Trustee as received and verify receipt of Lhese funds. Reconcile
redistrihulion of funds monthl-y and annually according to the
indenture agreemenl.

Caluulale late penalties and generate invoice for this fee when
]-rplrrp**- I q -er-+iVed.

16,
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11. Prepare monthly report of fees cnllected for bolh ground water and
surface water to update the Authority on surface water conversi-on
percentage" Annually this information rEill i:e compared lo the
information provided by the Harris Galveslon and the Fort Bend
Sui:sidence District. A report will Lhen }:e prepar*d on discrepancies
This report will be the i:asis of refuncied overpa)r&ents or billed
underpaymenLs. The Bookkeeper wil-1 send out the initial collection
letters and assist with ongoinq collection process.

18 Use report prepared far payment exceptions t.o updale
disclosure report with lhe p*rcentage of collections
inf,ormation on the r,*ater usage.

the continuing
and other

19 
"

The above *nun,:erated services will be performed in a timely and competenl
manner for compensation of the selvices provided by the Bookkeeper Lo Lhe
Aulhority 0n a recurring basis.

rl.
As consideration for t.he services rendered i:y the Bookkeeper to the

Authority, Authority shall pay to Bookkeeper as compensation for the a}:ove

enumerated services, the Base Rate of $1?r000.00 per month, to commence on

tl:e Hffective Date. Exhihil "A" includes additional detail of lhe recurri-ng
services rendered as enumeraled in tire Base Rate.

In addition, rhe Bookkeeper shall render addilional services not
enumerat*d in paraqraph I or in Xxhibit "A", as requested by l.he Board or
required by revised agency regulations and wj-ll be paid at the rate of
q?q nn nor hnrrl detailed on the monLhly billing. If the service is to beYJJ.v"yv.

a recurring addition tc the above enumerated services, an amendment ta
the contract loill be presented to the Board for consideralion and

apprcval with the description of service and Lhe monthly amount of the
fee.

The Authority shall pay l.he Bookkeeper for all out-of-pocket
expenses reasonable and necessarily incurred by Bcokkeeper in the
performance of t'he services described herein, including but nct ]imited
tn printing, reproductj-on of documenls, J-ong distance t-elephone calls,
postage, ledger binders, and storage of documents. The fee for out*of-
pocket expenses will be included in the irase rale as an estimated cost of
$2,000. O0 monthly. 1f there is a special project requi ring addit-jonal
copies or postage, the bill for such will be presented to the Board for
^ ^ ^ - ^ -- ^ 1d.Pl.rrLrvdr.

Atl funclions that are specific
above but listed in the Exhibil

to the Aulh*rity and not enumerated
"A" as included in the Base Rate,
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In addition, a monthly f ee of $2 / l-00.00 wil-l be charged f or
services rendered with respecl to tracking, billing and preparing monthly
reports for past and future operalinq and maintcnance costs and capital
cosls (includj-ng w.ithoul limitationn realty interest acquisition,
conslruction, surveying, 1egal, and engineering costs) related to the
Second $ource Water Line project. This fee wil-l i:e charqed directly to
the Scccnd Source Waler Line Joint Facilities account, "the Secsnd

Source".

Bookkeeper will mainlain accurate r*cords of all time and materials
contribuled lo Authority services, and the Authority wilf have the right, on

reasonable noti-ce, lo audit such reeords. Bookkeeper will submit a detailed
monlhly invoice indicating all fees and hourly services, together wilh any

b,ackup documenlatlon requested by lhe Authority.

NON RTCURRTNE SHRVICSS

:II.

The Bookkeep*r shall- provide services of a non recurring nature to
the Authority includinq l:ul not Iimited to, work related to }:ond issuesn
release of escrolrrcd fundso refunding l:ond issuesn revision of debt s*rvice
schedules to reflect changes to debt and coordination with the trustee
r*garding reserve requirements and annual debt service papnents, assislance
providing documentalion to the arbitrage rebate specialist and defeasance of
bonds "

Services lhat will be deemed non recurring will be billed at the rate
list*d in Exhibit \\A// at the time thc servj-ce is performed and will be

comprehensivq of the work required from inception to complelion of service.
Addilional detail of the scope of work for each service is listed in fixhibit
"A" with the fee schedule for each service. Fees of additional services for
new money bond issues, refunding bond issues, and bond anli-cipation notes
will be assessed and billed at the time of fundins such bond issue or
anticipation note.
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The Authority shall instruct all contractors, vendo:s and scrvice
representatives or the Authorily to suhmil all bills and invoices to
Bo*kkeeper aL least five (5) days prior to any scheduled meetings of lhe
Board. It is understood lhat any bill or invoice submitted subsequenl lo the

said five (5) day period, shal1 be paid if possible at said meeting, but will
not necessarily be refJected on the cash analysis schedule "

V,

Upon the Effective Date, Bookkeeper sha}I provide the Authority with a

pui:}ic employees blanket posilion b*nd, conditianed that Bookkeeper will
faithfull-y accounL for all monies which shall comc in to Bookkeepern s cuslody

under the terms of its s*rvice &greements, including t.hi-s &greement and

otherwise, at the discretion of the Board, in tire arnount of twa hund:ed fifty
thousand ($250,000)dollars" Th* cost of such bond shall be borne by the

Authority. The bookkeeper agrees to maintain at the bookkeeper's sol* cost and

expensss, Professj-onal :iability insurance with limits nat less than one

-i l'1 i^^ 1('l nnn nnn\ nal l:rc a:nh ^'l :i-1.n-,.:"1 i^nr6^:f a/ \w-, --0,000) dollars each claim/annua

In addition, Myrtle Cruz, Inc. shall obtain a crime policy in an amount

ta b* delerrnined by ti:e Board, with a single insured being the West Harris
County Regional Water Authority, and shall provide a certificate of insurance to
lh* Authority. The limit for this coverage shall be ten million {$10,000,000)

dollars and l,he policy will be paid by Myrtte Cruz, Inc., to be reimbursed to
Myrlle Cruz, Inc"by lhe Authority v,rit.h prcof of pala'nent" The estj-mated cost af
lhis coverag'e is $18,500 per annwn.

VI.

This Aqreement shall remain in effect until such time as either party
provides notice of termination as provided below" This Agreement may be

tcrminated by either party without cause r.lpon thirty (30) days written notice
to lhe olher party" Bookkeepcr shal] not be entitled to any palment or

further palrraent other than for work actually performed or f*r material or

supplies furnished prior to termination. Up*n termination of this Agreement/

the Bookkeeper shall deliver alI Authorit.y records.
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VII.
The execution of this contract acknowledges receipt of the Authority's order

establishing a records management program and designating a records

management officer, (the "Document Retention Policy"), a copy of which is
attached as Exhibit *B". Myrtle Cruz, Inc. agrees to maintain aII Authority
records in Myrtle Cruz, Inc. possession in accordance with the Authority's
Document Retention Policy.

Executed in multiple copies as of the date shown above.

WEST HARRIS COUNTY REGI

By

ER AUTHORITY

President, Board of Directors

ATTEST:

Secretary, Board of Directors
BOOKKEEPER

MYRTLE CRUZ, INC.

By

Pre nt
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VVEST HARRI$ COUNTY RTGIONAL WATER AUTHORITY
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Monthly: 24 hour
monthly fee includes p ng

ofSchedules Balance tn SeparateComparison. Remainingntly Budget
FrocessinMonthrwith unds Sistrict. cdeposited by ly ItlleetingAttending

e-mails 10 director$,

report and e-mail ai report, preparing checks and copies for meeting.

t0rsements. File all Oisttict records and

and
r for

Regions on transfers; including monthly lransfer and annual lrue up

indenture agreement. Posting ta On Line System if manualy report provided. Update monlhly

Weekly:

per
and nd water

watert0 pumpage and

r reductionfor
1 0 hours

of
ng esersw aocount wilh

ns Bank
ly Reconcil

Bank for and Trustee Statements from
and Money l\darket Accts.

includes collateral pledge repoft and the update$ required by bank Monthly: 15 irours
nvestmeof Funds; including

and verification of theiralso includes

Annual Filing of 1099 and 1096 forms. Quarterly payroll tax deposits. Process 941 S for

1

reporls on tVlonthly Basis to Update Oireclols W-2, Filing $41 q uarterly

hsurMonth
d calendar

limit.nualbasisof 0irectors fees on

3 hours
12 hours

Monlhly:
Annually

Tracking conlracts paid with total arnt due/ retainage and completion %, including contracts

that reuuire developer partlcisalion and split$ related to those project eost$'

Monthly: 1/2 hour

$ummary of rnonthly disbursements and making the lransfer from the a

funds on deposits , i.e. ,improvemont, construetion, operating and any other funds on deposit

$eparate Funds by Bond lssue and trask by Segment or Projert. Reconcile with auditor for verification

pplieable Monthlyr 10 hours

reports don* for repo(lnq to North Ft.Bend
Fosting Books for Audit. Reconciling all accounts to Bank balances.

The books ars posted quafierly. Then prepared for audit following the Janilary
meeting. During the 1st quarler of the year ws spend extra time pr*paring the

books and discussing financials with the auditors.

{C*rrentfv usinc bot}r a financial repo,'fit}g Sm ard an audifor,}

1 S hours
24 hour$

ttttonthly: (9)

M*nthly during Audit (3 mos)

on $pread shsst for annual tracking. Listing on Deposit Record for uuditor.

Communieation wilh bookkeepersl well owners io request delinquent payment$

rsporls, explain and correct payments, etc.The spreadsheet
llow$ us 10 rnaintain records for the use of your auditor and engineer and operator

Monthly: 40 hours

and co*tinui disclosure

Waler Fecs. lntering Pumpage and $urfaee Water feesDepositing Pumpage and

and for anncQnverst0n
received, send out delinquents notices,pumpage

uest.Provide information to for esllection of del

ta establish percentage of colleclion$ . List of the 1op entities pumping water and using
watsr l0 deternrine financial informalion that is provided ennually to the disclosute cclnsel

Annual:pumped surface water us*dreponu

0fDetermine nts frorn MUS
ConTparing report from engineer with amount$ paid to WI"ICRWA and the
information reportsd to the Authority on annual water con$urnplion to determine
calleetion nsrcentage.

Annual: B0 hours

up
$ to the finance for thothe remaini u

Bill or refund exceptions and follow trp

and

yearly oporating budEet {included In monthly fee). Most sf the additional work
on the budget is attending meelings and conferencing with consultants 0n projectioft$

oursAnn

s0nstruslion debt service number

consultants to adoptprepars s

for

and must repsn accurately water u$ed and percenlage ol surface water requires extensive
up with the well ownersl muds to verify receipt of pumpage rsport, payment and process

4 rS

noteted and communicated to thes rnustfees modificalions

therequiremenls that

effluenl credits and various agreemsnts to delermine pumpage am$unt due.
new capilal credit is recsived work with financial advisor on amortization schedule , noiifitation

a0reementsracking payment from entities with eapiial

far District's annual audit records.of
Attend $eheduled conference calls with Attorney, Financial Advisor, Engineer, Auditor as called

when necessary to discuss continuing disclosure, exceplions, budget, insurance, lsng range

olanninq . variou$ other reasons" Attend committee meetinqs when reQus$ted.

Annual: 24 hours

Provide repofts 0n COH Cash Call and Withdrawals,Balance remaining in each bond series and the

projects spent lrom lach Series, lnvestment report also showing balance remaining in each $eries ,

Prepare Color Coded conies and make 20 Sets for Finance cornmittee lvleetinE.

Monlhly: 2 ll2 houts

Prepare invoices as requested by engineer for purchase oi groundwater credits and request for

Form 1295. Track unlil invoiees is paid and then send copy of check to Engineet and eopy of 1295 to

Attornev for nrocessinq transfer of credits.

Eech request 'l hours

fs{matsd annual requests {?4)

Prepare checks as requested after determining appropriate fund for payment , $ign approved res*lution,

send check ard resolution t0 per$on requesting check. Office expen$es lneludes d*livery charges

as the$e checks are usually rnessengered to the property acquistion team.

Each Request 112 hsur

Estimeted Annuai tuquests (1 ?Bl



Reimburs*ment for office expense$ including eopies, mileage to meeting$, tolls, messenger services , lncluded in bsse Rmte

2.tX
sets of of bond and lnvestment report to finance commiltee meeting'

Plus m*nlhAnnual Hours

Paqe 3 nt ?

ncluded in Easebilled as follows

$2,$00.00

$1,000"00

$75S"00

$325.

Ssrvic*s nof ,isfed irl iVon Recrrring $ervices in Exhibit "A"
flaf feq will be frac&ed and detailed for *hargs af tlle l}ourly rafe.

1

MONTHLY CHANGTIT-] OO U

Ta be charged to $econd $ource Joinl Fa*ilitios Operating Acefiunt and billed to contractual parties.

Thi$ iee includes biliing to N**h Fort Bend Water Authorily for shate of debt service sn ths Texs$ Waler Oeveiopment Bond ; Series 2012

This Fse alss ificludes any billing to North lort Send Water Auth$ri1y for capital sxpen$es on the second source proiect that are

nol funded with the bonds and lhe traeking to delermine eash Atithority's prorata share of the sxpenses.

lncreased for Second Source that arc not included in W.l.F adds allocation and cash call for SWIFT funding

-$.Ale o"f Egttds

Work with financial advisor, attorney to provide informetion for document$ provided to rating agencies and

lor the documentat;on rreeded to complete ths bond saie. Coordinale with bank on amount needed for

collateral , the funding doeuments and the wircs for paymenl and to Capilal Aocount. Establish nsw account

for the proceed$ so these funds can be tracked seperately and work with Engineer on applicable use of funds.

Sel up debt service requirements provided by fl:':ancial advisor and eoordinate with Truslee on new re$erve amount

and new debt service amount for monthly transfers.

Refundinq Bong-l€g$s

Coordinate with Financiai Advisor, ,Altorney on clo$ing memo and distribution of procssds. Wire funds fiom

Di*trict accounts if required prior 10 closing, hlotify bank of funding and arrange collateral with bank for Oistrict deposits. Update all

debl schedules to reflect changes to debt service payment$" And notify lrust*e of changs to monthiy transfer for debt service

0eJeasanc"e of Existinq BqI$!$

Coordinate with Attorney and Trusteee as paying agent on amount of defea$ance and widng instructions

for funds. Work with financial advisor on modificatisn sf ihe debt $ervice echedules / notify auditor and

Trustee for monthly lransfer for Debt $eruice Requirements and ad.iust rsse&e balance nece$$ary.

4. Rsteffso of Escrowed funds 10 hours

Determine arnount$ released for invsices already disbumed and amounts relea$ed for ptefunding payment.

Oelennine the appropriate $ouce of funds to reimburse any previousiy disbursed amounts"

Work wilh auditor to update the total amount spent on capital projects with each Escrow Release.

Wark with engineer on invoicss not $ubmitted and then properly allocate to the fund for that segment .

ArbttraqpRebat@

e

Froviding documenlation and record rc$earch to Arhitrage Rebate Specialist
provide docu'nenlation oi prior yea.s earned interest on money markel, ce*iflcate o{ deposit,

End documenlatior of distribution of bond proceeds . On annual ba*is provide tru$t statemenls and summary

tri-u (]trDttrQ

0n annual basis 1rusl siatements end t0 Omni fot future rebste Cslculati0ns ANNUAL



Â*rr, §oouuu T [rr*r"*§îss §o* r]rsûN LLÿ
Â'r1ûll §§Yl; ;L'f L..{§/

ÿHÜTNiX îüWTË
;20* s*trTHVlr[§T FÊEIWÂY

§urî[ 260ô
HüU3ï'(}N,'THXA§ 77D27

TEL {713) A6ô,S40ü
ËÂX ll13l *6*.*1+t)1

§bhrcôm

lllf,ay 13,2t15

§oard of Directors
West Harris County Regir:nal Water Authority

Dear §oard of Directars:

We appreciate the opporlunity to represent the West Harris Ccunty Regicnai
trVater Authority as its legai counsel. Our experience has been that it is mutuatrly
bene{icial to set forth the role and responsibilities of both our law firm and the client.
That is the purpose o{ both this letter ancl the separate §tandard Terms cf Engagement
for Legal Services that is enclosed with this letter. This engagement letter replaces our
engâgernent letter dated September 14, 2005.

Client

The client for this engâgemenl is 1§est Harris County Regior"ral Water Authcrity
(the "Authority")" This engagement does not create an attorney client relationship with
any related persons or entities, such as parents, subsidiaries, affiiiates, employees,
officers, directors, shareholders, ür partners.

tation of

We will serve as general counsel {or the Authelrity. üur work ln connection with
lhis represenlation wili inelude, but will not be lineited to, preparing rlocuments and
agenda iterns for the meetings of the Board of Directors {"Bnard") of the Authority anri
its cornmittees, reviewing minutes of those meelings, preparing varicus resoluticns and
orders to be adoptecl by the Board, caltring antl canvassing any elections to l:e he1d,
preparing various legal nctices required to be given, preparing real estate conyeyâncs§
(inctruding deeds, easements, and encroachmenl agreements), and maintaining {iles and
records o{ the Âuthoriÿ required by the Public InJarmation Âct. We also will represent
the Authority, when authorized by the §oard, in securing âpprol,als frorn city and
county authorities, contract negotiation and preparatian, apptlcation for perrnlts, and
other legal services that the Authority rnay require {rom tirne to time.
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Scooe o{ gement-Bond Cou 1§ervices

We will perforrn services as bond counsel in connection with the authorizalion,
issuance and sale cf boads tc be issued by the Authority to acquire and construrt
{acilities and {inance Âuthcrity costs and projects, and ta re{unr-1 Âutharity boncls, as
may be authorized and issued hereafter for such purposes.

Our services as bond caunsel will include: attending meetings with your
consultants in connection with the planning and authcrization of such bond issues,
including consultation on federal incorne tax matters; reviewing o{ the official slatesrent
prepared by the Authority's underwriters, financial advisors or securities cr:unsel in
con::ection with the sale of the bonds, bul oniy for the limited purposes described in
such official statemenf preparing the legal etrccr.rments comprising the transcript o{ 1egal
proceedings {or authorization and issuance of the bonds; preparing and subrnitting tcr
the Attorney Ceneral of Texas a transcript of legal proceedings for the bonds to obtain
the approval of lhe Attorney General and registration of the bonds by the Comptrnller
o{ Public Accounts of Texas; preparing anri filing 1ega1 documents required under
federal income taxlaw fcr the bonds; coordinating, in conjuncticn with the Authority's
{inancial advisor, delivery of the bsnds to the initial purchaser; and, if appropriate,
delivering at closing our approving opinion as ta the validity of the bonris unrtrer Texas
iaw and the exclusion of interest on the bonds frorr gross incorxe o{ the holclers uncler
{ederai inccrne tax law.

It is our understanding that the Authority will emplov one or mort: recognizettr
investment }:anking firm(s) tt.r serve as {inancial advisnr{s) t<l the Authority and that
said Iirm{s} will be responsibtre {r:: advising the Authority concerning the sale of the
bonds and will assist the Auth*rity in the preparation o{ an üfficial Natice of §a1e and
an Üfficial Stalement {the "O{fering Documents"} ir-l connection with each issue o{ the
bonds oflered {or sale to the public.

trn our capacity as bond counsel, we will review those portions of the Offering
Üccumenls which describe the Aulhority's legal authority for issuance o{ the bonds to
<letermine whether such Llescription con{orms to and lair1y surnmarizes relevant
provisions of Texas 1aw. We also will review those portions of the Offering Docurnents
describing the resolution or indenture o{ the Bc;aril authorizing the bonds to determine
whether such description fairly summarizes the prr:visions oI said resolution or
indenture. In addition, i{ requested, we will review such other portions of the Offering
Documents as describe matters of law and legai relatianships cf the Âuthority about
which we have knowledge. We will not, however, underlake to independently verify
any of the factual in{i;rmatian contained in the Offering Docurnents, nnr will we
conduct any investigalion of the af{airs oI the Authoriÿ {or the purpose of passing on
the acctlracy or corapleteness of the O{fering Dr:cuments. §ince our role in connecticn

54o148.cioc 
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with the O{fering Documents will be of an advisory rather than an investigatory nature,
said documents will contain a statement describing our services as outlined above and
stating that our limited participali<;n may nat be relied upon as an assurrption o{
responsibility for" or ân expression of opinion of any kind with regard lc, the accurâcy
ar completeness of the in{ormation contained therein.

Uniess specifically requested by ihe Authority pursuant to terrxs and canditions
to be set forth in a separate engagement letter, we will not be responsibie for advising
the Authority concerning the provisions of ths various securities laws, including the
Securities Act of 1933 and the §ecurities Exchange Âct o{ 1934, and t}re securities lar,vs of
the various slates in which the bonds mav be sold.

*§ D

Additionally, we will provide legal services in connection with the obligation of
the Ar:thority to provide continuing disclosure pursuant to §ecurities and Exchange
Cc;mmission Rule 15c2-12, as such rule may be amended from tlme to time, with respect
to any bonrls issued by the Authority. In connection with this engagemcnt, we will
advise the Âuthorily of its continuing disclcsure obligations, prepare resolutions or
indentures to be adopted by the tsoard of Directors o{ the Authority in connecticn with
the Authority's continuing disclosure obligation, anrS pïepare the Authority's
continuing disclosure filings with the assistasce of the Authority's bookkeeper, audilor,
financial advisors, operator, engineer and other Authority consultants.

General U SS

We u*derstand and agree that this is not an exclusive âgreeffien! anel you are
{ree to retain any other counsel of your choosing. We recognize that we shall be
disqualilied from representing ârry other client with interests materially and elirectly
adverse to yours (i) in an1, matter which is sul:stantially related to cur representation of
you and {ii) with lespecl tc any matter where there is a reascnable probabitrity that
conJidential infcrmation you furnished to us could be usecl ta your disadvantage. You
understand and âgree that, with those excepticxs, we are free to represent other clients,
including clients whose interests may conflict with yours in litigation, }:usiness
transactions, or other legal matters. You âgree that our represenlingy{}t1in this matter
ivil1 not prevent or disqualify us frrm representing ctrients adverse to ycu in other
matters and that yCIu ccnsent in advance to our undertaking such adverse
representations.

This engagement and cur att<;rney-ciient relationship will be terminated when
we have completed the services in the matters covered by this engâgement letter and
any written supplements to this engagerrent letter" If 3'ou later retain us to perfarm
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further or addltional servic€s, our attorney-client relationship rvi11 be established by
another engagement letter.

Cooperation

To enable us to render e{fectively the legal seryices contemplated, the Authcrity
has agreed to disclose fully and acc*rately all facts and keep us informed of atrl
developments relating to our representation. We necessarily must rely on the accuracy
and ccn:rpleteness of the {acts and in{ormation yCIu and yr:ur agents provide to us. To
the extent it is necessâry {or the Âuthority's representatives to attenrl rneetings in
connection with this matter, I^re will attempt to schedule them so that the convenience
o{ those representatives can be served.

Iees

Fees reiated ta matters other than bond counsel services {i.e,, §ees {or serving as
general counsel and for continuing disclasure services) are based on hourly rates and
will be based on the time spent by the lawyers, paralegals, and ar-lministrative
perscnnel who work nn the rnatter. Billing rates vary according to the experience of the
in<lividuals" In an elfort to reduce overall legal costs, we ,.ttt\ize paralegal ancl
adminislrative assistant personnel whlenever appropriate.

Ûur monthly bills will reflect all intlividuals thal worked that month on the
Authori§r and their respeclive billing rates.

§ar our services as bond counsei in connection with the authorizatian, issuance,
and sale of bonds, tl"re Autl:ority will pây us, {rom the proceeds o{ saie of each issue or
i*stallment cf the bonds, the foltrowing:

an âmount equal tCI 1.5% o{ the {irst $5,ûü0,ü0ü in principal amount of the
bonds; and

an amount equal ta Ü.5% of the principal arrount cf such bonds above said
first $5,000,S00 in principal arnount but not excee ding *ZÇ),û0B,iXli) in
principal alaount; and

an â§lount equal ta ü.4o/o of the principal amount of such bonds above
S20,0û0,00û in principal amount but nsit exceedinp; S35,000,000 ir-r principal
amount; and

a.

b.

C
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an âmount equal ta Ü.3% of the principatr amount o{ such bonds above
$35,û00,tû0 in principal amount but not exceeding $5û,û00,0t)û in principal
amounf and

an amount equatr ta ü.2% of the principal amcunt of such bonds above
S50,00ü,000 in principal amaunt but not exceecling $65,000,000 in principal
arnount; and

ân amount equal to û.1% o1 the principal amount of such bonds above
S65,000,000 in principal arnount but not exceeding S80,000,t0û in principal
amount; and

ân âmount equal to ü.û5% cf the principal amount o{ such bonds above
$8{1,000,0ü0 in principal amount.

The above fee schedule shall be applicable tr: each separate issue or installment o{
bonds, whether new money bonrls or re{unding bonds, but shall only be due with
respect tr: bonds actually issued, sold, and delivered. üur fee fcr bonel counsel services
far any separate issue or installmenl of the bonds shall not be less than 560,000, plus
charges for the aclual expenses involved"

in the event the Âuthority determines that it is necessary oï desirable to issue
bonrl anticipation notes or to obtain other forms cf short-term financing, we wiil renrler
al1 bond counsel services necessary in connection therewith anrl aur fee shall be sel
forth in a separate engagement letter mutually agreed upon by the Âuthority anel us.

Other Charscs

In addition to our {ees, there will be other c}rarges for items incident to the
performance of our legatr services, such as photocopying, rressenger§, travel expensesr
long distance telephone calis, facsimile transn-lissions, postage, overtime {or secretaries
and cther non legal staff, specialized cornputer applications such âs computerizerl legal
research, and filing fees. The basis upon which we establish these other charges is sel
farth in the standard Terms of Engagernent for Legal services.

Investment Disclosures

The Firrn's lawyers, directly or bene{iciallv, may own inl*rests in corporations
and other entities or in real properÿ. 1{ t cu are at all concerned about these individual
investments, we will be pieased tc canvâss our lawyers about tl"reir individual
investments in any enlity or entities aboul which you may tre cancerned.

d

r.

g.
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Withdrawal Terr:rinatian

Üur reiationship is based upcn mutual consent and you may terminate aur
representation at any time, with or vrithout caust:, by notifying u§. Your termination of
our services will not affect your responsibility far payment of {ees for legal services
rendered and of other charges incurred before termination and in connection with an
orderly kansition of the malter"

1{e are subject to the rules of professional conduct for the jurisclictions in which
we practice, which llst several types af conduct or circumstances that require or allaw
us to withdraw frorn representing a client, inclue{ing for exampie, nonpavment of fees
or costs, misrepresentation or failure to disclase material facts, fundamental
disagreements, and conllict o{ interest with another client. We try to irlenti{y in
advance and discuss with yoll any situation which may lead to our withdrawal, and if
withdrawal ever becomes necessary, we give you written ni;tice of our withdrawal. if
we elect to withdraw for anv reason, you will iake all steps necessary to free us c{ any
obligation to perlorm {urther, including the execution of any clocumenls necessary to
cornplete our withdrawal, and we will be entitled to be pairi {or all services rendered
and other charges accrued on your behalf to the date o{ withdrawal.

Other

If the foregoing, including the items set forth in the enclnsed Standard Terms of
Engagernent For Legal Servic*s, correctly reflects your understanrJixg o{ th* lerms and
conditions o{ r:ur representation, please so indicate by executing the enclosed copy of
this letter in the space providerl belorar and return it t$ the undersignecl" Please contacl
me i{ you have any questions. ÿ/e are pleased to have this <tpportunity to be of serviee
and tr: work with ycu.

Very kuly yours,

ALLEN §OONH HU§{PHRI§§ RÛBINSÜN LLP

By

540148.do<:
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Approved and accepted by the Board o{ }irectors of West Harris County Regional
Water Authority on May 13,2A15.

ATTEST: President, Board of Directors

i"=

Directr':rs

{SEAL

By

By

l*;:,'' /i- .

,3:
rt

>
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ALLEN §OON§ HUMTHRIES ROBIN§ON I,LT'

Stsndçyil Terrus af l,ng«genrcnt

for Legnl Sercircs

This statement sets {crt}r certain standard terms of our engâgement as yr:ur
lawyers and is intended âs â supplement to the engâgemcnt letter that we have wilh
you as our client. Unless modified in writing by mutual agreement, these terms will be
an integral part of our agre€ment with you as rellected in the engagement letter.
Therefore, we ask that you review this statement care{ul1y and contact us promptly i{
you have any questions. We suggest that you retain this statement in your file with the
engagement letter.

The Scope of Our 14/ork

You should ha:.'e a clear understanding of the legal services we wili provide.
Any questions that you hav* shculd be dealt with prornptly.

We will at all times act on ycur behail ta the best o{ our ability. Ary expressirns
iln our part concerning the outcome of your legal matters âre expressicns o{ our best
professional judgment, but are not guarantees. Such opinions âr*: necessarily lirnited by
our knowledge of the {acts and are based on the state of the law at the time they are
expressed.

It is our policy that the person or entity that we represent is the persûn ar entitv
that is identi{ied in our engagemenl letter, and absent an express agreement tc the
contrary drtes not include any affiliates of such person oï entity {e.g., it you âre a
corporation or parfnership, anli parents, subsidiaries, employees, officers, directols,
shareholders or parlners of the ccrporation or partnership, cr cornmonly owned
corporations or partnerships; or, if you are a kade association, àny members of the
kade association). If you believe this engagement includes additional entities or
persons âs ouï clients you should inTorm us immediately.

It is also our policy thal the attcirney*cllent relationship will be ccnsielered
terminated upon our completion of any services that you have retained us ta perfarm"
If you later retain us to per{orm further or arlditional services, our altcrney-client
relationship will be revived subject to ihe ten:rs o{ engager:renl that we âgroe on at that
time.

This engagen-lent shall be subject ttl the Texas Disciplinary lLu1es cf Fro{essiernal
Conduct. 1{e also wish to advise you of the contents of The Texas Lawyer's Cree<l, a
copy of which ls included at the end of these Standard Terms a{ §ngagement {or Legal
§ervices.

5401 48.11oc



Who ï{il} Provide the Legal §ervices

Custornarily, each clienl ol the Firm is served by a principal attorney contacl.
The principal attorney shculd be someone in whom you have confidence and with
whom you enjoy working. You are free to request a chanp;e of principal allcrney at any
trime. Subject to the supervisorv role of the principal attorney, your wcrk ar parts of it
may be perlormed by other lawvers and legal assistants in the Firm. Such delegalion
may be for the purpose oJ involving lawyers r:r legal assistants with speciai expertise in
a given area or for the purpose cf providing services on the rnost ef{icient and timeiy
basis. Whenever practicable, we will advise you of the nanles af those attorneys and
legal assistants who work on your matters.

How Our Fees l4/ill §e Set

Generally, our fees are based on the time spent by lhe lawyers, paralegals, and
adrninistrative personnel who work on the matter. We wili charge {or all time spent in
representing your interests, inclucling, by way of illustration, lelephone anel c{fice
con{erences wilh you and your r€presentatives, consultants (i{ any), opposing counsel,
and others; conferences âmong our lawyers, paralegals, and adn-rinistralive personnel;
factual investigation; legal research; respr:nding to your requests fcr us tc pr<;vide
information to your auriilcrs in connection with reviews or audits o{ linancial
statements; rlra{ting letters and ather documents; and travel. We wiil keep accurate
records of the lime we devate to your work in units of quarters o{ an hour.

The hourly rates of cur lawyers, paralegals, and adrninistrative personnei are
reviewed and increased from time to time, anci at least annua11y, to reflect current levels
of experience, cha::ges in overhead costs, and ather factors.

Aithough we may frcm ti:ne ta time, at the client's request, furnish estimates o{
legal fees and other ctrrarges that we anticipate wiil be incurred, these estimates are by
their nature i:rexact {due to un{oreseeabie circumstances) and, there{ore, the actual fees
and charges ultimately billed mây vâry from such estimates.

Additional Charges

In addition to our fees, there will be other charges {ar ilems incirlent ta the
performance o{ our legal services, such as photocopying, messengers, travel expenses,
{acsimile transmissions, pr:stâge, overtime for secretaries and cther non-iegal staft
specialized computer applicalians such âs cornputerized lega1 research, recorcl
maintenance and stcrage, and {iling {ees. The current basis for these charges is set forth
below. The Firm will review this schedule of charges on an annual basis and acljusl
them to take into account changes in the Firm's costs and other {actors.

540148"doc



Dupiicating
The Firm charges S.15 p*r page

Courier Services
The Firm charges ân ârnount which generally represents ccst inciuding the
distribution service provided by the Firm. Depending on the yolume o{ work
performed by a service provider, the Firm rnay receive a yclume cliscouni during
a particular acccunting period for which no adjustmenl is made on an individual
client's bi11.

Comouter Aided Lesal Research fCALR)
Third parly providers of CALR services charge the Firm arnounts each month
based on the type, extent, and duration o{ the services provided. The §irm
charges clients for client research only based on the computed cost to the Firm for
the use of the services. This cost is rnonitored and revised periodically lo achieve
an average "at cost" ralc {or clients"

Telefax
The Firm does not charge for telefaxes.

Telephone
The Firm does not charge {or 1ocal or long distance calls

Travel-Rela §xpenses
Airfare, nteals, and related travel expenses charged to the client represent actual,
out-o{-pocket cost. Depending on the volume o{ both Firm and persanai travel,
the Firm may receive beneficial services, including airline tickets from its travei
agent for which nc adjustment is made on an individual client's accaunt. In
additioq credits earned under the Frequent Flyer Progtams âccrue to the
individual traveler and nct to the Firrn.

A1l Other Cr:sts
The Firm charges a:": âmorrnt which generally represents cosls {r:r maintenânce
and storage of client electronic and hard copy recorcls" ln addition, the Firn:
charges actual disl:urser:rents for third-party services trike caurt reporters, expert
witnesses, stc., and may recoup expenses reasonably lncurred in connection will:r
services per{orrned in-hcuse, such as rnail services, secretarial overtime, file
retrieval, etc"

Unless special ârrangements are ctherwise rnade, fees ancl expenses of others
(such as experts, investigators, consultants and court reporters) will be the
responsibility of, and billed directly tc, the client. Further, all invcices in excess cf $5üû
will be forwarded to the client for direct payment.
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Billing Ârrangements and Terrns

Our billing rates are based on the assun-lption o{ prompl payrnent. Consequentiy,
unless other arrangements are made, {ees {or the services described herein will be billed
from time to time as the work is perfarrned or at such regular intervals, not lo exeeed 30
days, as the client may direct and are payable within thirty days o{ receipt.

Advances

Clients o{ the Firrn are sometimes asked to deposit funtls as an advance payment
with the Firm. The advance payment will be applied first to paymeat o{ charges for
such items as photocopying, rnessengers, travel, etc., as more ful1y described above, and
then to fees for services. The advance witrl be deposited in our client adyance account
and we will charge such other charges anr{ our fees against the advance and credit therr
on our billing staternents. In the event such other charges and our fees for services
exceed the advance deposited with usr urt: will bill you for the excess rncnthly ûr mây
request additional advances. Âny unused portion of amounls advanced will be
refundable at the conclusion of our representalion.

Client and §irm Documents

We will maintain any clocuments that you {urnish to us in our client file {*r {ites)
for this matter. At yaur request, x,e will return your documenls to yc;u at the conclusion
of the matter (or earlier, if apprapriate). Il is your obligation to teil us which, tf anv, a{
the documents that you furnish us that you want returned. 1 /e will return those
documents to you promptly after our receipt of payment for oiltstanding fees anrl
charges. Our own files pertaining to this rnatter, including the work performed by our
attorneys, wiltr be retained by the Firm. Any documents retained by the §irm will be
kept for a certain period of tirne, anil ultimately we will destroy them in accordance
with our recorrl retention progralrr schedule then in e{fect.

Âttorney Complaint Information

The State o{ Texas investigates and prosecutes complaints o{ professional
misconduct against attarneys licensed in Texas" A brochure entitled Attr:rney
Complaint lnformation is available *t our o{fice and is trikewise available upÇn request.
A client that has any questians about the State 3ar"s disciplinary ÿrocess shsuld call the
Grievance In{ormation Helpline of the State Bar of Texas at 1-80û-932-19**.
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I am a lawyer; I am entuusted by the People of Texas to
preserve ancl improve our legal sy:tem. I am licensed
by the Supreme Court of Texas. I mlst therefore abide
by the Texas Disciplinary Ruies of Prcfessional
Conduct, but 1 know that Professionalism requircs
more than merely avoiding the vialation of laws and
rules. I am cornmitted to this Creed for nr r:ther reason
than it is right.

I. OUR LIGAL SYST§M. A lawyer o*.es to the
administration of justice personal digni§, integrity,
and independence. A lawyer should always adhere to
the highest principles o{ professionaiism. I am
passionately proud of rny profession. Therefore, "My
word is my bond." I am responsible to assure that atrl

persons have access to cornpetent representation
regardless of wealth or position in 1i{e. I comrnit
myself to an adequate and effective pro l"rcno program.
I am obligated to educate my clients, the public, and
other lawyers regarding the spirii and letter of this
Creed. I will always be conscious of rny duÿ to the
judicial system.

lI. LAI /YER TO CLIENT" A lawyer owes ts a
client allegiance, learning, ski1l, and industr:r. A
lawyer shall employ all appropriate means to protect
and aclvance the client's legitimate rights, claims, and
objectives. A lawyer shall not be deterred by any real
or imagined fear of jldicial disfavor {_,r public
unpopulariÿ, nor be inflaenced by mere self-interest. X

will advise my client of the ccntents of this Creed when
undertaking representation. I wiil endeavor to achieve
n'iy clien/s lawful objectives in legal lransaclions and in
tritigation as quickly ar.rd ecc:romically as pcssible. i
will be loyal and committed to my clienÿs lawful
objectives, but I will nol permit that loyal§ and
commitment to interfere with my duÿ to provide
olrjective and independent advice. I will advise rny
client that civiliÿ and coartesy âre expected and are
not a sign of weakness. T will ad:rise my client of
proper and expected behavior. I will treat adverse
parfies and witnesses with fairness and due
considerafion. A client has no right to demand that 1

abuse anyone or indulge in any offensive canr{uct. I
will advise my client that we will not psrsue conduct
which is intended prirnarily to hara:s or drain the
financial resources of the opposing par§. I will advise
my client that we witrl not pursu*: tactics which are
intended primarily for clelay. I will advise my client
that we will not pursue any course of action which is
withr:ut merit. I will advise my ciient that i reserve the
right to determine whether lo grant accom:nodations to
opposing counsel in all matters that do not adversely
affect my client's lawful objectives. A client has no

right to instruct me to refuse reasonable requests made
by other counsei. 1 will advise my client regarding the
availability of mediation, arbitration, and other
alternative meth<;ds of resolvirrg and settling disputes.

III. LAI,VY§R TO LÂWY§11. Â lawyer owes to
opposing counsel, in the cocducl of legal transactions
and the pursuit of litigatir:n, courtesy, candor,
cooperation, and scrupulous observance of a1tr

agreements and mutual understandings. Ill feelings
between clients shaltr not influence a lawyer's conduct,
attitude, or demeanor toward cpposing counsel. Â
lawyer shall not engage in anprofessional conduct in
retaliation against other unprofessional canduct. I will
be courteous, civil, and prompt in oral and written
communications" I will not quarrel over rnatters of
form or styie, but I *'iii concenkate on matters of
substance. I will identi{y for other counsel or parties all
changes I have made in documents submitted for
review. I will attempt to prepare docurnents which
correctly reflect the agreement of the parties. I will not
include provisions which have nol been agrecd upon
or omit provisiol"ls which are necessary to reflect the
agreement of the parties. 1 will notify opposing
counsel, and, i{ appropriate, the Court ûr stller persons,
âs soorl as practicable, x,hen hearings, depcsitions,
meetings, conferences or closings are cancelerl. 1 will
agree to reasonable requests for extensicns of time and
Tor waiver of procedural f<;rmalities, provided
legitimate objectives of my client wili not be adversely
affected. I will not serye motirns or pleadings in any
rnanner that unfairly limits another parÿ's opportunity
tr: respond. I will altempt to resolve by agreement rny
ol:jections to matters contained in pleadings and
discovery requests and responses. I can disagree
without being disagreeabie. I recognize that effective
representation does *ot require antagonistic or
cbnoxious behavior. 1 will neither encourage nor
knowingly permit my client or anyone uncler my
control to do anything which would be unethical or
improper if done by rne. I will not withcul goor"1

causer attribute bad motives or unethical conduct to
opposing coursel nor bring the profession into
disrepute by unfounderl accusations af irxproprieÿ. i
will avoid disparaging personal re§larks or acrimonv
towarcls opposing counsel, parfies and witnesses. I
will not be influencecl by any ill feeling between clients.
I will abstain from any ailusion lo persoxatr peculiarities
or idiosyncrasies of opposing counsel. I will not take
advantage, by causing any default or dismissal tc be
rendered, when i know the identiÿ of an opposing
counsel, without {irst inquiring about that caunsel's
intention to proceed. 1 wili promptly submit orders to
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the Caurt. I wi1] deliver copies to oppositlg connsel
before or contemporaneously with submission to the
court. I will prorxptly approve the {orm of orders
which accurately ref-lect the substance of the rulings of
the Court. t will not atternpt to gain an üsfair
advantage by sending the Caurt ûr its staff
correspondence or copies of correspcndence. i witri not
arbikarily schedule a deposition, Court appearance, or
hearing until a goocl faith effort has been made ta
schedule it by agreement. i will readily stipulate to
undisputed facts in order to avoid needless costs or
inconvenience for aay parÿ. I will refrain from
excessive and abusive discovery. I will comply with all
reasonabie discovery requests. I will not resist
rliscovery requests which are r-:ct objectionable. I will
not make objections nor give inskuctions to a witness
for the purpose of *letraying or obstructing the
discovery process. I will encourâge witnesses to
respond to all deposition qnestions which are
reasonably understandable. I will neither encorrage
nor permit my witness to quibble about words where
their meaning is reasonably clear. I will not seek Court
intervention to obtain discoverv which is clearly
improper and not discoverable. I will not seek
sanctions or disqualification unless it is necessary {or
protection of my client's lawful objectives or is fully
justified by the circumstances.

ry. LÂÿ!ryER Â§D IUI)ÇË. Lawyers and judges
owe each other respect, diligence, canclor, puncfuality,
and protection against unjust and improper criticism
ancl attack. Lawyers and j*dges âre equally
responsible to protect the digniÿ and independence o{
the Court and the profession. I will atways recognize
that the position of judge is the symbol cf L;oth the
judicial system and ad:ninistration o{ justice" I will
refrain from conduct that degrades this symbol. I will
ctnduct myself in court in a professional manner and
demonstrate my respect far the Caurt and the law. I
will treat counsel, opposing parties, the Court, and
rnerxbers of the Court staff with courtesy and civiliÿ. i
ivill be punctual. i will not engage in any conduct
which offends the digniÿ and decorum of proceedings"
I will not kncwingly misrepresenl, mischaracterize,
misquole or rniscite facts or authr:rities to gain an
advantage. I wiil respect the rulings nf the Court. I will
give the issues in conkoversy deliberate, irnpartial and
studied analysis and consideration. I will be
considerate of the time constraints and pressnres
imposed upon the Court Court sta{f and counsel in
efforts to administer justice and resolve disputes.

540148.dor



 





















s lt$uNs*H h{AxmT
e ,e $qffi$$ffi e ffi4&$Wffi *n

,: l :tl Ll;itri ariirri:,1

lrillr;:ii'lli.l
1 la|.i a. ll:r ;. i r,r r, \ i' i' l ) il l.l - i.r tj, r)ii

lJilfi ,:lirj ir:rr,.1 i.t,rl
f ilr ir"l._i. iil.lll.l: l.i f l)

111 llilail:l i.i:ililil

&rl 0q$ta Y5,$ i*t"rNi;tit $ti!;

S&i.t,{$ I t"l$lJ$l*hl l&ll$}ll'}

Dircct Drill 713.122 4081
l)ircc1 lrar 7] 3 211 5ltg,1

lbarherlrilmrurscli rom

October 14.2015

Yiu-f,ma il :. u * utgi*(&;rr^b k r. u; nr
West Harris County Regional Water Authority
clo ALLEN BOOI.{E HUMPHRIE,S ROBINSON. LLP
ATT]',I: Alex Garcia
3200 Southwest Freeway, Suite 2600
Houston. Texas 77AZV

Re: Consultation and Advice Concerning Construction Of The Second Source Project

Dear Board of Directors.

This letter confirms that Munsch, llardl" Kopf & [-larr" P.C. ("Munscl"l, Hardt") rvill represent the
West Harris Counly R.egior:al Water Authority ("Our Client'") in conneclion with the above ref-erenced
matter. Our acceptance of the representation (the "R.epreser:lalion") rvill be eff"ectivq as of Octolrer 10,

201 5.

Terms of Engagsment

'l'his leffer sets clut the terms of our engagement in the Representation. Clertain def ured terms are
included in the bcdy of this letter, and additional terms are contained in the attached document, entitled
Engagement Letter - L,xhibit A. The execution and return ol this letter canstitutes an unqualified
agreemenl to allthe terms set forth in this letter and in the atlacired Engagement Lefier - Exhibit A.

Our Fersonnel Whc Will Be Working on the Matter

I will be w'orking on the Representation and represertalives of Our Client may call, write, or e-
mail me whenever anyone has any questions about the Representation. Other firm personnel, including
firn'r lawyers and legal assistants, will participate in the Representation when in our judgment their
participalio:r is necessary or appropriate.

Our Legal Fees and Costs

Legal lees and costs are difl'icul1 to estimate. Accordingly. we have made no commitment
concerning the marimum {tes and costs thal will be necessary to resolve or complete the
Representation. Fronr lime to timc, wc rnay furnish eslimates *f legal lees and other charges thal we
anlicipate will be incurred in connection with the Matter" Such eslimates are by tlreir nature inexacl
because ol the potential for unforeseeable circumstances; and therefbre. our actual lbes and other
charges may vary {iom such estimates.

It is expressly understood that payment of our lees and costs is in no way contingent on tlre
uitimate oulcome of the Representation. All fees and costs associated with the Representation will be
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paid by Our Client within thirly {30) days ol invoice, including without limitation: copy costs;
messenger fees; long distance telephone charges; expert witness fees; all travel expenses, including air,
hotel. meals and ground transpo$ation: courl reporter's charges; Westlaw or other outside computerized
research; filing feesl records service charges; and any other cosls needed to carry out the
Representation. l\o air or lrotel expenses shall be charged 1o Our Client without Our Client's prior
written approval.

Cenerally. our hourly billing rates range lrom $300.00 to $450.00 for directors; from $200.00 to
$300.00 fbr senior associates; from $160.00 to $200.00 k:r associales: and frorn $90.00 to $160.00 for
legal assistants. I cl"rarge $390.00 per hour" Other associates and directors working on the
Representaiion will rangc from $275.00 to $390.00. l'hese rates nray he ad.iusted upward from lime to
time to account lar inflation and other market forces without advanced notice to Our Clienl.

Conflicts of Interest

Before accepting the Represenlation. rve have underlaken reasonable and customar,v efforts to
determine whether llrere are any polential conflicts of interest that would bar our fir:n lionr representing
Our Client. Based on the infbrmation available to us, we are not aware of any potential disqualification.
We reviewed potential conflicls in accordance with the rules of professional responsibilit3, adopted in
Texas. We believe that those rules. rather lhan the rules of any other jurisdiction, are applicable to the
Representation. and the execulion ar:d return olthe enclosed copy of this letter b5r Our Client represents
an express agreemenl to the applicability of Texas rules. If you are aware. or become aware" r:f any
actual or potential conflicis of i:rterest. please let us know in writing immediately.

Conclusion

This letter and the attached Engagement l-etler - H,xhibit A are the entire terms ofthe
engagement of Munsch. Hardt in the Representation. These lvritten terms of engagement are not
subjecl to any oral agreements or understandings, and they can anly Lre modilled by written agreement
signed both by Munsclr, Hardt and Our Client. Unless expressly s1aled in these terms of engagement,
no obligation or undertaking shall be implied on the pafl of either Munsch, Hardl err Our Client.

Please careful13, review this letter and the attached Engagemenl l-elter - Exhibit A" If thereare
any questions about these terms of engagement. or if :hese terms are inaccurate in an1, wav, please let
me know immediately. ll both documents are acceptable, please sign and return this letter. 'fhank you
very mucl'r for this opportunity 1o be of service to you.

Our
'l'orn R. Barber

tiris letter and the attached llngagement Letter - Exhibit A:
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flngagement Letter - Exhihit A

'l'his is a supplemenl to our engagement letter. The purpose of this docu:rrent is 1o set out additional
terms ol our agreement to provide the represenlation described in our engagement letter (1he
"Representation") concerning the matter referenced in the engagernent lelter (the "h4atter"). Besause
these additional terms olengagement are a part of our agreement to provide legal services to Our Client.
you shouid revierv them carefully and should promptly communicate to us any questions concerning
this document. We suggest that Our Client retain a copy of this statement of additional terms along
rvith the engagement letter and any related documents.

The Scope of the Representation

As lawyers. we unde$ake to provide representation and advice on the legal nratters for which we are
engaged. If there are any questions atrout the scope of the llepresentation, please raise those questions
promptly, so that we may resolve thenr at the outset.

Any expressions on our part concerning the outcome o{ the Representation. or any other matters. are
based on our professional judgrnent and are not guarantees. Such expressions. cvcn when described as
opinions, are necessarily lirnited lry our knowledge of the facts and are based on our views of the state
of the law al the time they are expressed. Munsclr, Hardt has made no guarantecs or promises to Our
Cllient about the oulcome of the Representation or the Matter. and nothing in tlre ternrs of engagement
shall be construed as a guaranlee or promise.

Upon accepting this e:rgagement on Our Client's behall, Mursch. l-lardt agrees to do the fullowing: (1)
provide legal counsel in accordance with these ler:ns of engagement and ihe related engagemenl letter,
and in reliance upon infonnation and guidance provided by Our Clienl; and (2) keep Our Client
reasonably informed about the status and progress cf the Representation.

To enable us to provide effective representation. Our Client agrees to do the following: (1) disclose to
us, fully and accuratel5, and on a timely basis. all facts and docunrents that are or might be related to the
Representation or that we may request, (2) keep us apprised on a timely basis o1'all developments
relating to the Representation that are or might be important. (3) attend meelings. con{brences. and other
proceedings when it is reasonable to do so, and (4) oiherwise iully cooperate with us.

Munsch. Flardt daes not represent itsell'as expe$s or advisors in the arqa oltaxation. ltr'Our Client has
lax quesliotts, Munsch, Hardt advises Our Clienl to consult wilh an accountant or tax expert.

Wha Will Provide the Legal Services

Munsclr. Hardt, Kopt & Harr, P.C. will represent Our Clieni in the Matter. Although our flrm will be
providing legal services, each client o1'the f-irm custoniarily iras a relatir:nship principally with one
a11orney, or perhaps a fbw attorneys. At the same 1ime. however. lhe work required in the
Representation. or parts of it, may be performed by other firm personnel, inclucling lawyers and legal
assistants.
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0ur Relationships With Others

Our larv firnr represents many companies and individuals. ln some instances, the applicable rules o1'

professional conduct may linrit our ability to represenl clients with con{licting or potenlially conllicting
interests. Those rules olconduct o{1en allow us to exercise our independent judgment in determining
lvhether our relationship rvith one clienl prevents us from representing another. In otl"ler situations. we
may be permi*ed lo represent a client only if the other client consents to that representation.

Records Retention

Our law firm has a records retention policy that allows us 1o destroy files within a reasonable time a{ter
the Representation has been concluded. Oenerally, we destroy files four years after representation on a
matter has ceased or the file has been senl to our closed files. A copy of our records retention policy is
attached.

Terminatiein

At any lin"re. Our Client may, with or without eauso, terminate the Representation by notifying us of Our
Client's intention 1o do so. Any such terminalion o1'services will not affect the obligalion to pay legal
services rendered and expenses incurred befnre lermination. as well as additional servises and charges
incurred in connection with an orderly transition o1'1he Malter.

There are several types oi conducl or circumstances thal could result in our wilhdrawing lrom
representing a client. including, for example, the following: non-paymcnt of, fees or costs;
misrepresentation or failure to disclose important information; fraudulent or criminal conduct; action
conlrary to our advice; failure to develop a workable relatior:ship rvith Our Client; and conflict of
interest with another client.

A failure by Our Client to meet any obligations under these tems of engagement shall entitle Munsch,
Hardt to terminate the Representation. ln that event, Our Clienl will take all steps necessary to release
Munsch. Hardt of any furlher obligations in the Representation or the Matter, including withoul
limitation the execution of any documents necessary to effecluate our withdrawal froni the
Represenlation or the Matter. The right of Munsch, Hardt to withdraw in such circumstances is in
addition io any rights created by law, slatute or recognized by the governing rules of profussional
conducl.

Billing Arrangements and Terms of Pryment

Our e:rgagement letter specifically explains our f"ees lbr services in the Matter. We will bill on a regular
basis, normally each rnonth, fbr both fees and expenses. and it is agreecl thal Our Cllient will make f"ull

paymenl within 30 days o1 receiving our statement.

It is furlher agreed that any delinquent account must be promptly paid" and if the delinqueney continues.
we may withdraw from the Representalion and pursue collection of our accounl.
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Typically, our invoices will include anrnunts, not only for legal services rendered" but also for other
expenses and services. Exanrples include charges for photocopying, long*distancc telephone calls,
travel and conference expenses, messenger deliveries, computerized researclr, and facsimile and other
electronic transnrissions, expert witness fees; all lravel expenses. including air" hotel, meals and ground
transportalian; c*u( reporter's charges; Westiarv or other outside camputerized research; liling fees;
records service charges; and any other costs needed 1o carry out the ltepresentation" In addition. we
reserve the right 1o send to Our Client for direct payment any invoices delivered to us by others,
including expefis and any vendors relating to the Represenlalion.

Attorney Co:xplaint Information

The State Bar of lexas investigates and prosecutes complaints of professional misconduct against
attorneys licensed in Texas. A brochure entitled Attorney Complaint lnformation is available at our
ofllce and is likewise available upon request. A client that has any questions about State Bat's
disciplinary process should call the Oftlce o1'the General Clounsel oithe State Bar of Texas at l-877-
953-5535 toll free"
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MUNSCH,, HARIIT, KOPF & HARR, P.C.

RECORI}S RETtrNTION POL:CY

LEOAL PILES

It is the policy of the Firm to retain records in storage relatirrg 1o representation of a client in a matter
for a period no11o exceed four (4) years f,ollowing the end of lhe representation. At any time after the
file is closed. the client nlay request the closed file be transferred to the clierrt. The file may contain
original documents which will be destroyed with the file. Clients who wish files to [:e retained will be
charged the stcrrage expense.

At the end of every year. the attorneys will be given a list ol lhose files which have heen closed for a
period in excess of lbur (4) years. In the event the files listed for destruction need to be retained fcr a
period longer than four (4) years. the atlorney in charge of the file is to notify the R.ecords Retenlion
Committee that tlre file should be retained and the reasons the fitre should be retained. In such event. the
file will be retained for another fbur (4) years at the client's expense.

I{OTIFICATION TO CLITNTS OT RECORDS RETENTION POLICY

Upon assumption of the representation 01- a clienl in a matter and upon lhe conclusion of tlrr:
representation, efTofis should be made to inform the client of this Records Relention Policy"

In the event no aotification is received from the client that the client wants the file within thirly (30)
days of the mailing of notice to the client oi the lrinn's record retenlion poiicy, the fiie willbe destroyed
in accordance with this policy.

A}MINISTRATIVE FILES

ll is the policy of the Firm to destroy administrative non*linancial records a{ler a period of two (2)
years. It is the policy o1'the Firm to retain administrative financial records, including records relating to
clienl billings and 1o bank and trust accounts, for a period not to exceed seven (7) years at which time
they will be destroyed.

PERSO]\AL FILES

It is the policy of the lrirm not to store non-client files. At tlie end of every year any allorney or
employee having personal files in Firm slorage rvill be given a list of those files. Within thirry' (30)
days of receipt of the list, the allorney or employee shall notify the Records Retention Cornmittee
whether the fi1es are to be returned. otherwise they rvill be destroved.
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§oard of Directors
West Harris County Regir:nal Water Authority

Dear §oard of Directars:

We appreciate the opporlunity to represent the West Harris Ccunty Regicnai
trVater Authority as its legai counsel. Our experience has been that it is mutuatrly
bene{icial to set forth the role and responsibilities of both our law firm and the client.
That is the purpose o{ both this letter ancl the separate §tandard Terms cf Engagement
for Legal Services that is enclosed with this letter. This engagement letter replaces our
engâgernent letter dated September 14, 2005.

Client

The client for this engâgemenl is 1§est Harris County Regior"ral Water Authcrity
(the "Authority")" This engagement does not create an attorney client relationship with
any related persons or entities, such as parents, subsidiaries, affiiiates, employees,
officers, directors, shareholders, ür partners.

tation of

We will serve as general counsel {or the Authelrity. üur work ln connection with
lhis represenlation wili inelude, but will not be lineited to, preparing rlocuments and
agenda iterns for the meetings of the Board of Directors {"Bnard") of the Authority anri
its cornmittees, reviewing minutes of those meelings, preparing varicus resoluticns and
orders to be adoptecl by the Board, caltring antl canvassing any elections to l:e he1d,
preparing various legal nctices required to be given, preparing real estate conyeyâncs§
(inctruding deeds, easements, and encroachmenl agreements), and maintaining {iles and
records o{ the Âuthoriÿ required by the Public InJarmation Âct. We also will represent
the Authority, when authorized by the §oard, in securing âpprol,als frorn city and
county authorities, contract negotiation and preparatian, apptlcation for perrnlts, and
other legal services that the Authority rnay require {rom tirne to time.
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Scooe o{ gement-Bond Cou 1§ervices

We will perforrn services as bond counsel in connection with the authorizalion,
issuance and sale cf boads tc be issued by the Authority to acquire and construrt
{acilities and {inance Âuthcrity costs and projects, and ta re{unr-1 Âutharity boncls, as
may be authorized and issued hereafter for such purposes.

Our services as bond caunsel will include: attending meetings with your
consultants in connection with the planning and authcrization of such bond issues,
including consultation on federal incorne tax matters; reviewing o{ the official slatesrent
prepared by the Authority's underwriters, financial advisors or securities cr:unsel in
con::ection with the sale of the bonds, bul oniy for the limited purposes described in
such official statemenf preparing the legal etrccr.rments comprising the transcript o{ 1egal
proceedings {or authorization and issuance of the bonds; preparing and subrnitting tcr
the Attorney Ceneral of Texas a transcript of legal proceedings for the bonds to obtain
the approval of lhe Attorney General and registration of the bonds by the Comptrnller
o{ Public Accounts of Texas; preparing anri filing 1ega1 documents required under
federal income taxlaw fcr the bonds; coordinating, in conjuncticn with the Authority's
{inancial advisor, delivery of the bsnds to the initial purchaser; and, if appropriate,
delivering at closing our approving opinion as ta the validity of the bonris unrtrer Texas
iaw and the exclusion of interest on the bonds frorr gross incorxe o{ the holclers uncler
{ederai inccrne tax law.

It is our understanding that the Authority will emplov one or mort: recognizettr
investment }:anking firm(s) tt.r serve as {inancial advisnr{s) t<l the Authority and that
said Iirm{s} will be responsibtre {r:: advising the Authority concerning the sale of the
bonds and will assist the Auth*rity in the preparation o{ an üfficial Natice of §a1e and
an Üfficial Stalement {the "O{fering Documents"} ir-l connection with each issue o{ the
bonds oflered {or sale to the public.

trn our capacity as bond counsel, we will review those portions of the Offering
Üccumenls which describe the Aulhority's legal authority for issuance o{ the bonds to
<letermine whether such Llescription con{orms to and lair1y surnmarizes relevant
provisions of Texas 1aw. We also will review those portions of the Offering Docurnents
describing the resolution or indenture o{ the Bc;aril authorizing the bonds to determine
whether such description fairly summarizes the prr:visions oI said resolution or
indenture. In addition, i{ requested, we will review such other portions of the Offering
Documents as describe matters of law and legai relatianships cf the Âuthority about
which we have knowledge. We will not, however, underlake to independently verify
any of the factual in{i;rmatian contained in the Offering Docurnents, nnr will we
conduct any investigalion of the af{airs oI the Authoriÿ {or the purpose of passing on
the acctlracy or corapleteness of the O{fering Dr:cuments. §ince our role in connecticn
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with the O{fering Documents will be of an advisory rather than an investigatory nature,
said documents will contain a statement describing our services as outlined above and
stating that our limited participali<;n may nat be relied upon as an assurrption o{
responsibility for" or ân expression of opinion of any kind with regard lc, the accurâcy
ar completeness of the in{ormation contained therein.

Uniess specifically requested by ihe Authority pursuant to terrxs and canditions
to be set forth in a separate engagement letter, we will not be responsibie for advising
the Authority concerning the provisions of ths various securities laws, including the
Securities Act of 1933 and the §ecurities Exchange Âct o{ 1934, and t}re securities lar,vs of
the various slates in which the bonds mav be sold.

*§ D

Additionally, we will provide legal services in connection with the obligation of
the Ar:thority to provide continuing disclosure pursuant to §ecurities and Exchange
Cc;mmission Rule 15c2-12, as such rule may be amended from tlme to time, with respect
to any bonrls issued by the Authority. In connection with this engagemcnt, we will
advise the Âuthorily of its continuing disclcsure obligations, prepare resolutions or
indentures to be adopted by the tsoard of Directors o{ the Authority in connecticn with
the Authority's continuing disclosure obligation, anrS pïepare the Authority's
continuing disclosure filings with the assistasce of the Authority's bookkeeper, audilor,
financial advisors, operator, engineer and other Authority consultants.

General U SS

We u*derstand and agree that this is not an exclusive âgreeffien! anel you are
{ree to retain any other counsel of your choosing. We recognize that we shall be
disqualilied from representing ârry other client with interests materially and elirectly
adverse to yours (i) in an1, matter which is sul:stantially related to cur representation of
you and {ii) with lespecl tc any matter where there is a reascnable probabitrity that
conJidential infcrmation you furnished to us could be usecl ta your disadvantage. You
understand and âgree that, with those excepticxs, we are free to represent other clients,
including clients whose interests may conflict with yours in litigation, }:usiness
transactions, or other legal matters. You âgree that our represenlingy{}t1in this matter
ivil1 not prevent or disqualify us frrm representing ctrients adverse to ycu in other
matters and that yCIu ccnsent in advance to our undertaking such adverse
representations.

This engagement and cur att<;rney-ciient relationship will be terminated when
we have completed the services in the matters covered by this engâgement letter and
any written supplements to this engagerrent letter" If 3'ou later retain us to perfarm
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further or addltional servic€s, our attorney-client relationship rvi11 be established by
another engagement letter.

Cooperation

To enable us to render e{fectively the legal seryices contemplated, the Authcrity
has agreed to disclose fully and acc*rately all facts and keep us informed of atrl
developments relating to our representation. We necessarily must rely on the accuracy
and ccn:rpleteness of the {acts and in{ormation yCIu and yr:ur agents provide to us. To
the extent it is necessâry {or the Âuthority's representatives to attenrl rneetings in
connection with this matter, I^re will attempt to schedule them so that the convenience
o{ those representatives can be served.

Iees

Fees reiated ta matters other than bond counsel services {i.e,, §ees {or serving as
general counsel and for continuing disclasure services) are based on hourly rates and
will be based on the time spent by the lawyers, paralegals, and ar-lministrative
perscnnel who work nn the rnatter. Billing rates vary according to the experience of the
in<lividuals" In an elfort to reduce overall legal costs, we ,.ttt\ize paralegal ancl
adminislrative assistant personnel whlenever appropriate.

Ûur monthly bills will reflect all intlividuals thal worked that month on the
Authori§r and their respeclive billing rates.

§ar our services as bond counsei in connection with the authorizatian, issuance,
and sale of bonds, tl"re Autl:ority will pây us, {rom the proceeds o{ saie of each issue or
i*stallment cf the bonds, the foltrowing:

an âmount equal tCI 1.5% o{ the {irst $5,ûü0,ü0ü in principal amount of the
bonds; and

an amount equal ta Ü.5% of the principal arrount cf such bonds above said
first $5,000,S00 in principal arnount but not excee ding *ZÇ),û0B,iXli) in
principal alaount; and

an â§lount equal ta ü.4o/o of the principal amount of such bonds above
S20,0û0,00û in principal amount but nsit exceedinp; S35,000,000 ir-r principal
amount; and

a.

b.

C
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an âmount equal ta Ü.3% of the principatr amount o{ such bonds above
$35,û00,tû0 in principal amount but not exceeding $5û,û00,0t)û in principal
amounf and

an amount equatr ta ü.2% of the principal amcunt of such bonds above
S50,00ü,000 in principal amaunt but not exceecling $65,000,000 in principal
arnount; and

ân amount equal to û.1% o1 the principal amount of such bonds above
S65,000,000 in principal arnount but not exceeding S80,000,t0û in principal
amount; and

ân âmount equal to ü.û5% cf the principal amount o{ such bonds above
$8{1,000,0ü0 in principal amount.

The above fee schedule shall be applicable tr: each separate issue or installment o{
bonds, whether new money bonrls or re{unding bonds, but shall only be due with
respect tr: bonds actually issued, sold, and delivered. üur fee fcr bonel counsel services
far any separate issue or installmenl of the bonds shall not be less than 560,000, plus
charges for the aclual expenses involved"

in the event the Âuthority determines that it is necessary oï desirable to issue
bonrl anticipation notes or to obtain other forms cf short-term financing, we wiil renrler
al1 bond counsel services necessary in connection therewith anrl aur fee shall be sel
forth in a separate engagement letter mutually agreed upon by the Âuthority anel us.

Other Charscs

In addition to our {ees, there will be other c}rarges for items incident to the
performance of our legatr services, such as photocopying, rressenger§, travel expensesr
long distance telephone calis, facsimile transn-lissions, postage, overtime {or secretaries
and cther non legal staff, specialized cornputer applications such âs computerizerl legal
research, and filing fees. The basis upon which we establish these other charges is sel
farth in the standard Terms of Engagernent for Legal services.

Investment Disclosures

The Firrn's lawyers, directly or bene{iciallv, may own inl*rests in corporations
and other entities or in real properÿ. 1{ t cu are at all concerned about these individual
investments, we will be pieased tc canvâss our lawyers about tl"reir individual
investments in any enlity or entities aboul which you may tre cancerned.

d

r.

g.
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Withdrawal Terr:rinatian

Üur reiationship is based upcn mutual consent and you may terminate aur
representation at any time, with or vrithout caust:, by notifying u§. Your termination of
our services will not affect your responsibility far payment of {ees for legal services
rendered and of other charges incurred before termination and in connection with an
orderly kansition of the malter"

1{e are subject to the rules of professional conduct for the jurisclictions in which
we practice, which llst several types af conduct or circumstances that require or allaw
us to withdraw frorn representing a client, inclue{ing for exampie, nonpavment of fees
or costs, misrepresentation or failure to disclase material facts, fundamental
disagreements, and conllict o{ interest with another client. We try to irlenti{y in
advance and discuss with yoll any situation which may lead to our withdrawal, and if
withdrawal ever becomes necessary, we give you written ni;tice of our withdrawal. if
we elect to withdraw for anv reason, you will iake all steps necessary to free us c{ any
obligation to perlorm {urther, including the execution of any clocumenls necessary to
cornplete our withdrawal, and we will be entitled to be pairi {or all services rendered
and other charges accrued on your behalf to the date o{ withdrawal.

Other

If the foregoing, including the items set forth in the enclnsed Standard Terms of
Engagernent For Legal Servic*s, correctly reflects your understanrJixg o{ th* lerms and
conditions o{ r:ur representation, please so indicate by executing the enclosed copy of
this letter in the space providerl belorar and return it t$ the undersignecl" Please contacl
me i{ you have any questions. ÿ/e are pleased to have this <tpportunity to be of serviee
and tr: work with ycu.

Very kuly yours,

ALLEN §OONH HU§{PHRI§§ RÛBINSÜN LLP

By
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Approved and accepted by the Board o{ }irectors of West Harris County Regional
Water Authority on May 13,2A15.

ATTEST: President, Board of Directors

i"=

Directr':rs

{SEAL

By

By

l*;:,'' /i- .

,3:
rt

>
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ALLEN §OON§ HUMTHRIES ROBIN§ON I,LT'

Stsndçyil Terrus af l,ng«genrcnt

for Legnl Sercircs

This statement sets {crt}r certain standard terms of our engâgement as yr:ur
lawyers and is intended âs â supplement to the engâgemcnt letter that we have wilh
you as our client. Unless modified in writing by mutual agreement, these terms will be
an integral part of our agre€ment with you as rellected in the engagement letter.
Therefore, we ask that you review this statement care{ul1y and contact us promptly i{
you have any questions. We suggest that you retain this statement in your file with the
engagement letter.

The Scope of Our 14/ork

You should ha:.'e a clear understanding of the legal services we wili provide.
Any questions that you hav* shculd be dealt with prornptly.

We will at all times act on ycur behail ta the best o{ our ability. Ary expressirns
iln our part concerning the outcome of your legal matters âre expressicns o{ our best
professional judgment, but are not guarantees. Such opinions âr*: necessarily lirnited by
our knowledge of the {acts and are based on the state of the law at the time they are
expressed.

It is our policy that the person or entity that we represent is the persûn ar entitv
that is identi{ied in our engagemenl letter, and absent an express agreement tc the
contrary drtes not include any affiliates of such person oï entity {e.g., it you âre a
corporation or parfnership, anli parents, subsidiaries, employees, officers, directols,
shareholders or parlners of the ccrporation or partnership, cr cornmonly owned
corporations or partnerships; or, if you are a kade association, àny members of the
kade association). If you believe this engagement includes additional entities or
persons âs ouï clients you should inTorm us immediately.

It is also our policy thal the attcirney*cllent relationship will be ccnsielered
terminated upon our completion of any services that you have retained us ta perfarm"
If you later retain us to per{orm further or arlditional services, our altcrney-client
relationship will be revived subject to ihe ten:rs o{ engager:renl that we âgroe on at that
time.

This engagen-lent shall be subject ttl the Texas Disciplinary lLu1es cf Fro{essiernal
Conduct. 1{e also wish to advise you of the contents of The Texas Lawyer's Cree<l, a
copy of which ls included at the end of these Standard Terms a{ §ngagement {or Legal
§ervices.
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Who ï{il} Provide the Legal §ervices

Custornarily, each clienl ol the Firm is served by a principal attorney contacl.
The principal attorney shculd be someone in whom you have confidence and with
whom you enjoy working. You are free to request a chanp;e of principal allcrney at any
trime. Subject to the supervisorv role of the principal attorney, your wcrk ar parts of it
may be perlormed by other lawvers and legal assistants in the Firm. Such delegalion
may be for the purpose oJ involving lawyers r:r legal assistants with speciai expertise in
a given area or for the purpose cf providing services on the rnost ef{icient and timeiy
basis. Whenever practicable, we will advise you of the nanles af those attorneys and
legal assistants who work on your matters.

How Our Fees l4/ill §e Set

Generally, our fees are based on the time spent by lhe lawyers, paralegals, and
adrninistrative personnel who work on the matter. We wili charge {or all time spent in
representing your interests, inclucling, by way of illustration, lelephone anel c{fice
con{erences wilh you and your r€presentatives, consultants (i{ any), opposing counsel,
and others; conferences âmong our lawyers, paralegals, and adn-rinistralive personnel;
factual investigation; legal research; respr:nding to your requests fcr us tc pr<;vide
information to your auriilcrs in connection with reviews or audits o{ linancial
statements; rlra{ting letters and ather documents; and travel. We wiil keep accurate
records of the lime we devate to your work in units of quarters o{ an hour.

The hourly rates of cur lawyers, paralegals, and adrninistrative personnei are
reviewed and increased from time to time, anci at least annua11y, to reflect current levels
of experience, cha::ges in overhead costs, and ather factors.

Aithough we may frcm ti:ne ta time, at the client's request, furnish estimates o{
legal fees and other ctrrarges that we anticipate wiil be incurred, these estimates are by
their nature i:rexact {due to un{oreseeabie circumstances) and, there{ore, the actual fees
and charges ultimately billed mây vâry from such estimates.

Additional Charges

In addition to our fees, there will be other charges {ar ilems incirlent ta the
performance o{ our legal services, such as photocopying, messengers, travel expenses,
{acsimile transmissions, pr:stâge, overtime for secretaries and cther non-iegal staft
specialized computer applicalians such âs cornputerized lega1 research, recorcl
maintenance and stcrage, and {iling {ees. The current basis for these charges is set forth
below. The Firm will review this schedule of charges on an annual basis and acljusl
them to take into account changes in the Firm's costs and other {actors.
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Dupiicating
The Firm charges S.15 p*r page

Courier Services
The Firm charges ân ârnount which generally represents ccst inciuding the
distribution service provided by the Firm. Depending on the yolume o{ work
performed by a service provider, the Firm rnay receive a yclume cliscouni during
a particular acccunting period for which no adjustmenl is made on an individual
client's bi11.

Comouter Aided Lesal Research fCALR)
Third parly providers of CALR services charge the Firm arnounts each month
based on the type, extent, and duration o{ the services provided. The §irm
charges clients for client research only based on the computed cost to the Firm for
the use of the services. This cost is rnonitored and revised periodically lo achieve
an average "at cost" ralc {or clients"

Telefax
The Firm does not charge for telefaxes.

Telephone
The Firm does not charge {or 1ocal or long distance calls

Travel-Rela §xpenses
Airfare, nteals, and related travel expenses charged to the client represent actual,
out-o{-pocket cost. Depending on the volume o{ both Firm and persanai travel,
the Firm may receive beneficial services, including airline tickets from its travei
agent for which nc adjustment is made on an individual client's accaunt. In
additioq credits earned under the Frequent Flyer Progtams âccrue to the
individual traveler and nct to the Firrn.

A1l Other Cr:sts
The Firm charges a:": âmorrnt which generally represents cosls {r:r maintenânce
and storage of client electronic and hard copy recorcls" ln addition, the Firn:
charges actual disl:urser:rents for third-party services trike caurt reporters, expert
witnesses, stc., and may recoup expenses reasonably lncurred in connection will:r
services per{orrned in-hcuse, such as rnail services, secretarial overtime, file
retrieval, etc"

Unless special ârrangements are ctherwise rnade, fees ancl expenses of others
(such as experts, investigators, consultants and court reporters) will be the
responsibility of, and billed directly tc, the client. Further, all invcices in excess cf $5üû
will be forwarded to the client for direct payment.
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Billing Ârrangements and Terrns

Our billing rates are based on the assun-lption o{ prompl payrnent. Consequentiy,
unless other arrangements are made, {ees {or the services described herein will be billed
from time to time as the work is perfarrned or at such regular intervals, not lo exeeed 30
days, as the client may direct and are payable within thirty days o{ receipt.

Advances

Clients o{ the Firrn are sometimes asked to deposit funtls as an advance payment
with the Firm. The advance payment will be applied first to paymeat o{ charges for
such items as photocopying, rnessengers, travel, etc., as more ful1y described above, and
then to fees for services. The advance witrl be deposited in our client adyance account
and we will charge such other charges anr{ our fees against the advance and credit therr
on our billing staternents. In the event such other charges and our fees for services
exceed the advance deposited with usr urt: will bill you for the excess rncnthly ûr mây
request additional advances. Âny unused portion of amounls advanced will be
refundable at the conclusion of our representalion.

Client and §irm Documents

We will maintain any clocuments that you {urnish to us in our client file {*r {ites)
for this matter. At yaur request, x,e will return your documenls to yc;u at the conclusion
of the matter (or earlier, if apprapriate). Il is your obligation to teil us which, tf anv, a{
the documents that you furnish us that you want returned. 1 /e will return those
documents to you promptly after our receipt of payment for oiltstanding fees anrl
charges. Our own files pertaining to this rnatter, including the work performed by our
attorneys, wiltr be retained by the Firm. Any documents retained by the §irm will be
kept for a certain period of tirne, anil ultimately we will destroy them in accordance
with our recorrl retention progralrr schedule then in e{fect.

Âttorney Complaint Information

The State o{ Texas investigates and prosecutes complaints o{ professional
misconduct against attarneys licensed in Texas" A brochure entitled Attr:rney
Complaint lnformation is available *t our o{fice and is trikewise available upÇn request.
A client that has any questians about the State 3ar"s disciplinary ÿrocess shsuld call the
Grievance In{ormation Helpline of the State Bar of Texas at 1-80û-932-19**.

540148.doc



I am a lawyer; I am entuusted by the People of Texas to
preserve ancl improve our legal sy:tem. I am licensed
by the Supreme Court of Texas. I mlst therefore abide
by the Texas Disciplinary Ruies of Prcfessional
Conduct, but 1 know that Professionalism requircs
more than merely avoiding the vialation of laws and
rules. I am cornmitted to this Creed for nr r:ther reason
than it is right.

I. OUR LIGAL SYST§M. A lawyer o*.es to the
administration of justice personal digni§, integrity,
and independence. A lawyer should always adhere to
the highest principles o{ professionaiism. I am
passionately proud of rny profession. Therefore, "My
word is my bond." I am responsible to assure that atrl

persons have access to cornpetent representation
regardless of wealth or position in 1i{e. I comrnit
myself to an adequate and effective pro l"rcno program.
I am obligated to educate my clients, the public, and
other lawyers regarding the spirii and letter of this
Creed. I will always be conscious of rny duÿ to the
judicial system.

lI. LAI /YER TO CLIENT" A lawyer owes ts a
client allegiance, learning, ski1l, and industr:r. A
lawyer shall employ all appropriate means to protect
and aclvance the client's legitimate rights, claims, and
objectives. A lawyer shall not be deterred by any real
or imagined fear of jldicial disfavor {_,r public
unpopulariÿ, nor be inflaenced by mere self-interest. X

will advise my client of the ccntents of this Creed when
undertaking representation. I wiil endeavor to achieve
n'iy clien/s lawful objectives in legal lransaclions and in
tritigation as quickly ar.rd ecc:romically as pcssible. i
will be loyal and committed to my clienÿs lawful
objectives, but I will nol permit that loyal§ and
commitment to interfere with my duÿ to provide
olrjective and independent advice. I will advise rny
client that civiliÿ and coartesy âre expected and are
not a sign of weakness. T will ad:rise my client of
proper and expected behavior. I will treat adverse
parfies and witnesses with fairness and due
considerafion. A client has no right to demand that 1

abuse anyone or indulge in any offensive canr{uct. I
will advise my client that we will not psrsue conduct
which is intended prirnarily to hara:s or drain the
financial resources of the opposing par§. I will advise
my client that we witrl not pursu*: tactics which are
intended primarily for clelay. I will advise my client
that we will not pursue any course of action which is
withr:ut merit. I will advise my ciient that i reserve the
right to determine whether lo grant accom:nodations to
opposing counsel in all matters that do not adversely
affect my client's lawful objectives. A client has no

right to instruct me to refuse reasonable requests made
by other counsei. 1 will advise my client regarding the
availability of mediation, arbitration, and other
alternative meth<;ds of resolvirrg and settling disputes.

III. LAI,VY§R TO LÂWY§11. Â lawyer owes to
opposing counsel, in the cocducl of legal transactions
and the pursuit of litigatir:n, courtesy, candor,
cooperation, and scrupulous observance of a1tr

agreements and mutual understandings. Ill feelings
between clients shaltr not influence a lawyer's conduct,
attitude, or demeanor toward cpposing counsel. Â
lawyer shall not engage in anprofessional conduct in
retaliation against other unprofessional canduct. I will
be courteous, civil, and prompt in oral and written
communications" I will not quarrel over rnatters of
form or styie, but I *'iii concenkate on matters of
substance. I will identi{y for other counsel or parties all
changes I have made in documents submitted for
review. I will attempt to prepare docurnents which
correctly reflect the agreement of the parties. I will not
include provisions which have nol been agrecd upon
or omit provisiol"ls which are necessary to reflect the
agreement of the parties. 1 will notify opposing
counsel, and, i{ appropriate, the Court ûr stller persons,
âs soorl as practicable, x,hen hearings, depcsitions,
meetings, conferences or closings are cancelerl. 1 will
agree to reasonable requests for extensicns of time and
Tor waiver of procedural f<;rmalities, provided
legitimate objectives of my client wili not be adversely
affected. I will not serye motirns or pleadings in any
rnanner that unfairly limits another parÿ's opportunity
tr: respond. I will altempt to resolve by agreement rny
ol:jections to matters contained in pleadings and
discovery requests and responses. I can disagree
without being disagreeabie. I recognize that effective
representation does *ot require antagonistic or
cbnoxious behavior. 1 will neither encourage nor
knowingly permit my client or anyone uncler my
control to do anything which would be unethical or
improper if done by rne. I will not withcul goor"1

causer attribute bad motives or unethical conduct to
opposing coursel nor bring the profession into
disrepute by unfounderl accusations af irxproprieÿ. i
will avoid disparaging personal re§larks or acrimonv
towarcls opposing counsel, parfies and witnesses. I
will not be influencecl by any ill feeling between clients.
I will abstain from any ailusion lo persoxatr peculiarities
or idiosyncrasies of opposing counsel. I will not take
advantage, by causing any default or dismissal tc be
rendered, when i know the identiÿ of an opposing
counsel, without {irst inquiring about that caunsel's
intention to proceed. 1 wili promptly submit orders to
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the Caurt. I wi1] deliver copies to oppositlg connsel
before or contemporaneously with submission to the
court. I will prorxptly approve the {orm of orders
which accurately ref-lect the substance of the rulings of
the Court. t will not atternpt to gain an üsfair
advantage by sending the Caurt ûr its staff
correspondence or copies of correspcndence. i witri not
arbikarily schedule a deposition, Court appearance, or
hearing until a goocl faith effort has been made ta
schedule it by agreement. i will readily stipulate to
undisputed facts in order to avoid needless costs or
inconvenience for aay parÿ. I will refrain from
excessive and abusive discovery. I will comply with all
reasonabie discovery requests. I will not resist
rliscovery requests which are r-:ct objectionable. I will
not make objections nor give inskuctions to a witness
for the purpose of *letraying or obstructing the
discovery process. I will encourâge witnesses to
respond to all deposition qnestions which are
reasonably understandable. I will neither encorrage
nor permit my witness to quibble about words where
their meaning is reasonably clear. I will not seek Court
intervention to obtain discoverv which is clearly
improper and not discoverable. I will not seek
sanctions or disqualification unless it is necessary {or
protection of my client's lawful objectives or is fully
justified by the circumstances.

ry. LÂÿ!ryER Â§D IUI)ÇË. Lawyers and judges
owe each other respect, diligence, canclor, puncfuality,
and protection against unjust and improper criticism
ancl attack. Lawyers and j*dges âre equally
responsible to protect the digniÿ and independence o{
the Court and the profession. I will atways recognize
that the position of judge is the symbol cf L;oth the
judicial system and ad:ninistration o{ justice" I will
refrain from conduct that degrades this symbol. I will
ctnduct myself in court in a professional manner and
demonstrate my respect far the Caurt and the law. I
will treat counsel, opposing parties, the Court, and
rnerxbers of the Court staff with courtesy and civiliÿ. i
ivill be punctual. i will not engage in any conduct
which offends the digniÿ and decorum of proceedings"
I will not kncwingly misrepresenl, mischaracterize,
misquole or rniscite facts or authr:rities to gain an
advantage. I wiil respect the rulings nf the Court. I will
give the issues in conkoversy deliberate, irnpartial and
studied analysis and consideration. I will be
considerate of the time constraints and pressnres
imposed upon the Court Court sta{f and counsel in
efforts to administer justice and resolve disputes.
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A6 & A7
   

Counties

   

Harris

Fort Bend

   

Identify the Applicant's total service area population:: 591,212

Funding Program(s)
   

Funding Programs

   

SWIFT: $45,000,000

Other Funding Sources
   

Other Funding Sources

   

   

Other Funding Comments: 

Funding Source Type of Funds
(Loan, Grant, etc.)

Amount ($) Date Applied for
Funding

Anticipated or
Funding Secured

Date
Local $58,280,000
State loan $348,420,750



Funding_1 N/A



 

 

Multi-Year Commitment 
Annual Loan Closing Schedule 

 

West Harris County Regional Water Authority 
Project# 51003, 51022, and 51023 
Internal Distribution, Second Source Transmission Line, and Northeast Water Purification Plant Expansion 
 

Annual Loan Closing Schedule 

Year 
Amount per Resolution No. 

15-079 Proposed Revised Amount 
(If Applicable) 

Prior Years Total $217,950,000 

2018 $289,680,000 No change 

2019 $107,470,000 No change 

2020 $62,560,000 No change 

2021 $33,570,000 No change 

2022 $23,880,000 No change 

2023 $38,100,000 No change 

2024 $24,190,000 No change 

2025 $14,740,000 No change 

TOTAL $812,140,000 No change 

 
NOTE: The overall structure and approach are intended to allow applicants to achieve savings while maintaining the 
integrity of the SWIFT program and includes subsidies based on level-debt service schedules for all low-interest 
obligations.  Interest rate subsidies for non-level debt service are subject to modification. 
 
If the TWDB is able to offer the option of spring and/or a fall closing dates, what would be the optimal closing allocation 
for your current 2018 commitment of $289,680,000 for your project? (NOTE: Submittal does not constitute approval of a 
second closing opportunity by either the TWDB or the applicant.) 

Closing October/November 2018:  $154,055,000  

Closing April/May 2019:  $135,625,000  

TOTAL:  $289,680,000  

 
Contact Information 
Please provide the best point of contact for TWDB staff to discuss your anticipated closing schedule. 

Melinda Silva, PE       
 Deputy Program Manager for WHCRWA  

Dannenbaum Engineering Corporation 
Contact Name and Title   

713-527-6427 
 

Melinda.silva@dannenbaum.com 
Phone Number  Email Address 

 

 



Funding & Project Type
   

Has this project received TWDB funding for any other project phases?: Y

Requesting Funding for Planning: Y

Requesting Funding for Acquisition: Y

Requesting Funding for Design: Y

Requesting Funding for Construction: Y

   

Is the project a water project?: Y

   

Is the project a wastewater project?: N

   

Is Applicant requesting funding to refinance existing debt?: N

   

DUNS: 

   

Federal Awards information:

1. Did applicant receive over 80% of their revenue from Federal Awards last year?: 

2. Did applicant receive over $25 million in Federal Awards last year?: 

3. Does the public have access to executive compensation information via SEC or IRS reports?: 

   

Describe procedures for collecting monthly customer bills (include procedures for collection of

delinquent accounts): 



TWDB-0215 N/A



Contractors & Loan/Grant Participation Summary
   

Have you already solicited contractors?: 

Have contracts already been awarded?: 

Legal Information
   

Cite the legal authority under which the Applicant can issue the proposed debt including the

authority to make a proposed pledge of revenues.: Pursuant to the WHCRWA’s Act (House Bill

No. 1842, 77th Legislature), the WHCRWA is authorized and has the power to issue, sell and

deliver revenue (including junior lien revenue) bonds for the purpose, among others, of financing

construction and acquisition of water treatment and conveyance facilities.

   

What type of pledge will be used to repay the proposed debt?: SYSTEMS_REVENUE

   

Provide the full legal name of the security for the proposed debt issue(s).: West Harris County

Regional Water Authority Water System Junior Lien Revenue Bonds Series

   

Describe the pledge being offered and any existing rate covenants.: The proposed debt issue (the

“Bonds”) is being issued pursuant to an Indenture of Trust, dated as of August 1, 2003 and a

proposed Thirteenth Supplemental Indenture of Trust (collectively, the “Indenture”), both between

the WHCRWA and Regions Bank, as trustee (the “Trustee”). The bonds are being issued as

“Junior Lien Bonds” under the Indenture.  Under the Indenture, Parity Bonds, Parity Notes and

Parity Obligations are secured by a lien on Pledged Revenues that is senior and superior to the

lien on Pledged Revenues securing the Junior Lien Bonds, Junior Lien Notes and Junior Lien

Obligations.  The Bonds (together with the outstanding bonds and any future Parity Bonds, Parity

Notes and Parity Obligations or future Junior Lien Bonds, Junior Lien Notes and Junior Lien

Obligations) are limited obligations of the WHCRWA payable solely from and to the extent of its

Pledged Revenues and Pledged Funds pledged for that purpose under the Indenture. Pledged

Revenues consist of Net Revenues (hereinafter described) and amounts transferred from the

WHCRWA’s Coverage Fund to its Revenue Fund. Net Revenues consist primarily of collections of

groundwater pumpage fees/user fees (“GRP Fees”) imposed by the WHCRWA and water sale

revenues (“Water Revenues”) remaining after payment of the WHCRWA’s maintenance and

operating expenses. The Bonds are obligations solely of the WHCRWA and are not obligations of

the State of Texas, the City of Houston, Harris County, Fort Bend County, any of the Retail

Utilities, Contract Retail Utilities, Private Well Owners, or any entity other than the WHCRWA. The

Bonds do not constitute a general obligation of the WHCRWA and are not payable from funds

raised or to be raised by ad valorem or other property taxes. The WHCRWA has no property

taxing power. 

   



 



 



 



Bonds, CCN, Enforcement Action
   

Is the applicant proposing to issue revenue bonds?: Y

   

Does the applicant possess a Certificate of Convenience and Necessity (CCN)?: N

If no, indicate the status of the CCN.: N/A

   

Has the applicant been the subject of any enforcement action by the Texas Commission on

Environmental Quality (TCEQ), the Environmental Protection Agency (EPA), or any other entity

within the past three years?: N



NOT APPLICABLE:  THERE IS NO OUTSTANDING PARITY DEBT FOR JUNIOR LIEN REVENUE BONDS. 

 



Municipality
   

Is the area to be served by the project within the service area of a municipality or other public

utility?: Y

If yes, has the applicant obtained an affidavit stating that the utility does not object to the

construction and operation of the services and facilities in its service area?: N

If no, provide an explanation as to why not.: WHCRWA is a wholesale provider.  Their legislation

provides the ability to serve those in their Groundwater Reduction Plan (GRP).  In addition, the

City of Houston consented to the creation of the WHCRWA. 



NoObjectionAffidavit N/A



Board Approved WCP
   

If the assistance requested is more than $500,000 a Water Conservation Plan (WCP) is required.

The WCP cannot be more than FIVE years old and must have been adopted by the applicant. Has

the applicant adopted a Board-approved WCP?  (Check one and attach requested information, if

any.): Y

Enter date of Applicant's WCP adoption: 2016-03-01 00:00:00.0



Water Conservation Plan Annual Report
Wholesale Water Supplier

Name of Utility: West Harris Co Regional WA

Public Water Supply Identification Number (PWS ID): TX1013303

Certification of Convenience and Necessity (CCN) Number:

Surface Water Right ID Number:

Wastewater ID Number:

Check all that apply:

Address: 3200 Southwest Fwy., Ste. 2600 City: Zip Code:Houston 77027

Email: melinda.silva@dannenbaum.com Telephone Number: 7135276427

Regional Water Planning Group: H 

Groundwater Conservation District:

Regional Water Planning Group:

Retail Water Supplier

Wholesale Water Supplier

Wastewater Treatment Utility

H 

Groundwater Conservation District:

Reporting Period (Calendar year):

Period Begin (mm/yyyy): 01/2017 Period End (mm/yyyy): 12/2017

Check all that apply:

Received financial assistance of $500,000 or more from TWDB

Have a surface water right with TCEQ

Last Name:

Title: Deputy Program Manager

MelindaContact: First Name: Silva

Is this person the designated Conservation Coordinator? Yes No

CONTACT INFORMATION
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For this reporting period, provide the total volume of wholesale water exported (transfered or 
sold):

9,277,862,805

For this reporting period, does your 
billing/accounting system have the 
capability to classify
  customer into the Wholesale Customer 
Categories?

1.

2.

For this reporting period, select the 
category(s) used to calculate wholesale 
customer water usage:

3.

NoYes

Wholesale Customers Categories*

Municipal
Industrial
Commercial
Institutional
Agricultural

*Recommended Customer Categories for classifying
customer water use. For definitions, refer to Guidance 
and Methodology on Water Conservation and Water
Use.

SYSTEM DATA

Municipal

Industrial

Commercial

Institutional

Agricultural

Wholesale Customer Category
Gallons Exported 
(transfered or sold)

Number of 
Customers

Municipal 9,277,862,805 204,732

Industrial

Commercial

Institutional

Agricultural

Total Gallons¹ 9277862805 204732

For this reporting period, enter the gallons of WHOLESALE water exported (transfered or sold). 
Enter zero if a Customer Category does not apply.

4.

¹Municipal + Industrial + Commercial + Institutional + Agricultural = Wholesale Water Exported

1
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Gallons

Raw Wholesale Water Exported

Treated Wholesale Water Exported 9,277,862,805

Total Gallons During the Reporting Period

Water Produced:
Water from permitted sources such as rivers, lakes, streams, and 
wells

0

Wholesale Water Imported:
Purchased wholesale water transferred into the system. 9,277,862,805

System Input:
Total water supplied to system and available for use.
Produced + Imported = System Input

9,277,862,805

Wholesale Water Exported:
Wholesale water sold or transferred out of the system. 9,277,862,805

Gallons Per Day:
Wholesale Water Exported / 365 = Gallons Per Day 25,418,802

Population:
Estimated total population for municipal customers. 204,732

Gallons Per Capita Per Day:
Wholesale Exported / Population / 365 = Gallons Per Capita Per 
Day

124

Provide the breakdown of Wholesale Water Exported into Raw and Treated water volumes.

Date to Achieve Target Specified and Quantified Targets

Five-year target 2020 144.2 total gpcd, 7.2 water loss gpcd

Ten-year target 2025 145.1 total gpcd, 7.3 water loss gpcd

Provide the specific and quantified five and ten-year targets as listed in your most current Water Conservation Plan.

Water Use Accounting
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1. Water Conservation Plan.
What year did your entity adopt or revise their most recent Water Conservation 
Plan?

2015

Does The Plan incorporate Best Management Practices? Yes No

2. Water Conservation Programs
Has your entity implemented any type of water conservation activity or 
program?

Yes No

If yes, select the type(s) of Best Management Practices or water conservation strategies 
implemented during this reporting period.

Wholesale Supplier Activities and Practices

Agricultural Conservation Programs

Conservation Analysis & Planning

Conservation Rate Structures

Conservation Technology

Education & Public Awareness

Industrial Conservation Programs

Leak Detection/Water Loss Program

Rebate, Retrofit, and Incentive Programs

Regulatory & Enforcement

System Operations

Water Efficient Landscape Programs

Water Use Audits

Other

3. Recycle/Reuse (Water or Wastewater Effluent) 
For this reporting period, provide direct and indirect reuse activities. 

Reuse Activity Estimated Volume (in gallons)

On-site irrigation

Water Conservation Programs and Activities
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4. Water Savings
For this reporting period, estimate the savings that resulted from water conversation activities and 
programs.

Estimated
Gallons

Saved/Conserved

Estimated Gallons
Recycled/Reused

Total Volume
of Water Saved¹

Dollar Value
of Water Saved²

762,298,000 762,298,000 2,176,549

¹Estimated Gallons Saved + Estimated Gallons Recycled/Reused = Total Volume Saved
²Estimated this value by taking into account water savings, the cost of treatment or purchase of water, and deferred capital 
cost due to conservation.

5. Program Effectiveness
In your opinion, how would you rank the overall effectiveness of your conservation programs and 
activities?

Less Than Effective Somewhat Effective Hightly Effective Does Not Apply

6.  What might your entity do to improve the effectiveness of your water conservation program?

The WHCRWA continues to sponsor educational outreach programs that focus on providing information 
to the community in order to enlist their help in conserving water. 

The WHCRWA’s educational outreach programs include publishing water conservation and water 
management articles in the WHCRWA’s newsletters and pamphlets, and creating active links to water 
conservation-related websites via the WHCRWA’s Website.  Water conservation has been and will 
continue to be discussed at the WHCRWA Town Hall Meetings.   

In addition to the educational outreach programs, the WHCRWA sponsors two Mobile Teaching Labs.  
The “Water is Life” Teaching Lab is jointly sponsored by the WHCRWA and the North Harris County 
Regional Water Authority (NHCRWA).
Water Conservation Educational Materials can be downloaded via a link on the WHCRWA’s web site at: 
http://www.whcrwa.com/education/ 

The WHCRWA implements incentives in the form of water credits to encourage reuse of treatment plant 
effluent, untreated surf

Plant wash down

Chlorination/de-chlorination

Industrial

Landscape irrigation (parks, golf 
courses) 762,298,000

Agricultural

Other

Estimated Volume of Reuse 762,298,000
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7.  Select the areas for which you would like to receive more technical assistance.

Technical Assitance Areas

Agricultural Best Management Practices

Wholesale Best Management Practices

Industrial Best Management Practices

Drought Contingency Plans

Landscape Efficient Systems

Leak Detection and Equipment

Educational Resources

Water Conservation Plans

Water IQ: Know Your Water

Water Loss Audits

Rainwater Harvesting

Recycling and Reuse
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Retail Water Services
   

Does the applicant provide retail water services?: N



Date/Time Survey Submitted:  4/2/2018 3:30:46 PM

TEXAS WATER DEVELOPMENT BOARD
WATER USE SURVEY

WATER USE IN CALENDAR YEAR:  2017

SYSTEM NAME: WEST HARRIS COUNTY REGIONAL WATER AUTHORITY SURVEY NUMBER: 1100643

OPERATOR NAME: PRIMARY USED COUNTY: HARRIS

MULTIPLE SURVEY ORG: PRIMARY USED RIVER BASIN: SAN JACINTO

MAILING ADDRESS 1: 3200 SOUTHWEST FWY STE 2600 ORGANIZATION MAIN PHONE:    -   -    

MAILING ADDRESS 2: MAIN EMAIL:

CITY/STATE/ZIP: HOUSTON TX 77027-7537 WEB:

PWS NAME: WEST HARRIS COUNTY REGIONAL WATER AUTHOR PWS CODE: 1013303

INTAKE:

Water Type County Basin Aquifer Well Name (if applicable) Metered or 
Estimated

Brackish / 
Saline (Y or N) 

% Treated Prior 
to Intake Total Volume (gallons)

GROUND WATER SELF 
SUPPLIED

FORT BEND SAN JACINTO GULF COAST 
AQUIFER

well M N 0.00 667,924,700

JANUARY FEBRUARY MARCH APRIL MAY JUNE JULY AUGUST SEPTEMBER OCTOBER NOVEMBER DECEMBER

0 0 0 0 0 0 0 0 0 0 0 667,924,700

Water Type County Basin Aquifer Well Name (if applicable) Metered or 
Estimated

Brackish / 
Saline (Y or N) 

% Treated Prior 
to Intake Total Volume (gallons)

GROUND WATER SELF 
SUPPLIED

HARRIS SAN JACINTO GULF COAST 
AQUIFER

wells M N 0.00 13,697,064,115

JANUARY FEBRUARY MARCH APRIL MAY JUNE JULY AUGUST SEPTEMBER OCTOBER NOVEMBER DECEMBER

0 0 0 0 0 0 0 0 0 0 0 13,697,064,115

Water Type County Basin Seller Name and/or Seller System River / 
Reservoir

Metered or 
Estimated

Brackish / 
Saline (Y or N) 

% Treated Prior 
to Intake Total Volume (gallons)

SURFACE WATER PURCHASED CITY OF 
HOUSTON

GENERAL 
DISTRIBUTION 

SYSTEM 
(HOUSTON) & 
CWA SYSTEMS

M N 100.00 8,515,564,805

JANUARY FEBRUARY MARCH APRIL MAY JUNE JULY AUGUST SEPTEMBER OCTOBER NOVEMBER DECEMBER

0 0 0 0 0 0 0 0 0 0 0 8,515,564,805

Water Type County Basin Metered or 
Estimated

% Reuse 
for 

Industrial

% Reuse for 
Landscape

% Reuse for 
Agriculture

% Reuse for 
Other

Total Volume 
(gallons)

REUSE SELF SUPPLIED DIRECT HARRIS SAN JACINTO M 0.00 100.00 0.00 0.00 762,298,000

SALES:

BUYER
SALE TYPE 

(MUNICIPAL or 
INDUSTRIAL)

COUNTY NAME BASIN NAME WATER 
TYPE

AQUIFER NAME 
(if GW)

SURFACE WATER 
Name (if SW)

RAW or 
TREATED

TOTAL VOLUME 
(GALLONS)

ADDICKS UD M SURFACE 
WATER

Treated 0

 



BARKER CYPRESS MUD M SURFACE 
WATER

Treated 0

HARRIS COUNTY MUD 185 M SURFACE 
WATER

Treated 0

CLAY ROAD MUD M SURFACE 
WATER

Treated 0

HARRIS COUNTY MUD 188 POINT NORTHWEST M SURFACE 
WATER

Treated 0

HARRIS COUNTY MUD 162 M SURFACE 
WATER

Treated 0

HARRIS COUNTY MUD 179 M SURFACE 
WATER

Treated 0

HARRIS COUNTY MUD 130 M SURFACE 
WATER

Treated 0

HARRIS COUNTY MUD 208 M SURFACE 
WATER

Treated 0

HARRIS COUNTY MUD 163 M SURFACE 
WATER

Treated 0

HARRIS COUNTY MUD 186 M SURFACE 
WATER

Treated 0

HARRIS COUNTY MUD 70 M SURFACE 
WATER

Treated 0

HARRIS COUNTY MUD 102 M SURFACE 
WATER

Treated 0

HARRIS COUNTY MUD 250 M SURFACE 
WATER

Treated 0

HARRIS COUNTY MUD 127 M SURFACE 
WATER

Treated 0

HARRIS COUNTY MUD 136 M SURFACE 
WATER

Treated 0

HARRIS COUNTY MUD 183 M SURFACE 
WATER

Treated 0

HARRIS COUNTY MUD 149 M SURFACE 
WATER

Treated 0

HARRIS COUNTY MUD 257 M SURFACE 
WATER

Treated 0

HARRIS COUNTY MUD 155 M SURFACE 
WATER

Treated 0

HARRIS COUNTY MUD 166 M SURFACE 
WATER

Treated 0

HARRIS COUNTY MUD 276 M SURFACE 
WATER

Treated 0

HARRIS COUNTY MUD 172 M SURFACE 
WATER

Treated 0

HARRIS COUNTY MUD 500 M SURFACE 
WATER

Treated 0

REMINGTON MUD 1 M SURFACE 
WATER

Treated 0

HARRIS COUNTY MUD 196 M SURFACE 
WATER

Treated 0

HARRIS COUNTY MUD 173 M SURFACE 
WATER

Treated 0

HARRIS COUNTY MUD 238 M SURFACE 
WATER

Treated 0

HARRIS COUNTY MUD 264 M SURFACE 
WATER

Treated 0

HARRIS COUNTY MUD 341 M SURFACE 
WATER

Treated 0

HARRIS COUNTY MUD 370 M SURFACE 
WATER

Treated 0



HARRIS COUNTY MUD 433 M SURFACE 
WATER

Treated 0

HARRIS COUNTY UD 6 M SURFACE 
WATER

Treated 0

JACKRABBIT ROAD PUD M SURFACE 
WATER

Treated 0

LANGHAM CREEK UD M SURFACE 
WATER

Treated 0

MAYDE CREEK MUD M SURFACE 
WATER

Treated 0

RICEWOOD MUD M SURFACE 
WATER

Treated 0

PINE FOREST COUNTRY CLUB M SURFACE 
WATER

Treated 0

ROLLING CREEK UD M SURFACE 
WATER

Treated 0

SPENCER ROAD PUD M SURFACE 
WATER

Treated 0

WEST HARRIS COUNTY MUD 15 M SURFACE 
WATER

Treated 0

HARRIS COUNTY MUD 418 M SURFACE 
WATER

Treated 0

WATER SYSTEM INFORMATION:
Estimated full-time residential population served directly by this system 206,715



Potable Water Services
   

Is the applicant a retail public utility that provides potable water?: N



West Harris County Regional Water Authority is not a retail water provider; therefore it is not 
required to submit a water loss audit to TWDB. 
 

 



Provide Wastewater Services
   

Does the applicant provide wastewater services?: N

Provide Regional or Wholesale Water Services
   

Does the applicant provide regional or wholesale water services?: Y

   

List the top TEN customers of the system by annual usage in gallons and percentage of total

usage, including whether any are in bankruptcy.

   

   

Comments: 

Customer Name Annual Usage (gal) Percent of Usage Bankruptcy (Y/N)
Interstate MUD 983,476,000 24.00% N
Harris County MUD
418

822,373,000 20.00% N

Harris County MUD
165

362,288,000 9.00% N

Mission Bend MUD 2 333,875,000 8.00% N
Harris County MUD
433

306,251,000 7.00% N

Harris County MUD
167

293,284,000 7.00% N

Katy, City of 277,772,000 7.00% N
Harris County MUD
106

268,659,000 6.00% N

Harris County MUD 71 260,905,000 6.00% N
Harris County MUD
165

260,310,000 6.00% N



   

List the top TEN customers of the system by gross revenues and percent of total revenues,

including whether any are in bankruptcy.

   
Customer Name Annual Revenue Percent of Revenue Bankruptcy (Y/N)

Interstate MUD $2,409,516.2 23.59% N
Harris County MUD
418

$2,014,813.85 19.72% N

Harris County MUD
165

$887,605.6 8.69% N

Mission Bend MUD 2 $817,993.75 8.01% N
Harris County MUD
433

$750,314.95 7.35% N

Harris County MUD
167

$718,545.8 7.03% N

Katy, City of $680,541.4 6.66% N
Harris County MUD
106

$658,214.55 6.44% N

Harris County MUD 71 $639,217.25 6.26% N
Harris County MUD
165

$637,759.5 6.24% N



   

Provide a summary of the wholesale contracts with customers.

   

Debt
   

Disclose all issues that may affect the project or the applicant's ability to issue and/or repay debt

(such as anticipated lawsuits, judgments, bankruptcies, major customer closings, etc).: NONE

   

Has the applicant ever defaulted on any debt?: N

Taxing Authority
   

Does the applicant have taxing authority?: N

Tax Assessed Valuations

   

Contract
Type

Minimum
Annual
Amount

Usage Fee
Per 1000
Gallons

Annual
Operations

and
Maintenance

Annual
Capital
Costs

Annual Debt
Service

Other

Harris
County MUD
196

$1,139,367.6 $2.7 $0 $0 $0 $0

Harris
County MUD
418

$918,453.6 $2.7 $0 $0 $0 $0

Remington
MUD 1

$868,409.1 $2.7 $0 $0 $0 $0

Harris
County MUD
102

$805,326.3 $2.7 $0 $0 $0 $0

Jackrabbit
Road PUD

$798,462.9 $2.7 $0 $0 $0 $0

Langham
Creek U.D.

$734,323.59 $2.7 $0 $0 $0 $0

Horsepen
Bayou MUD

$734,323.59 $2.7 $0 $0 $0 $0

Harris
County MUD
500

$714,471.3 $2.7 $0 $0 $0 $0

Barker
Cypress
MUD

$705,042.9 $2.7 $0 $0 $0 $0

Harris
County UD 6

$600,174.9 $2.7 $0 $0 $0 $0

Fiscal Year
Ending

Net
Taxable

Assessed
Value ($)

Tax Rate
($)

General
Fund ($)

Interest &
Sinking
Fund ($)

Tax Levy
($)

Percentage
Current

Collections
(%)

Percentage
Total

Collections
(%)

2018
2017



   

Tax Assessed Values Comments: 

2016
2015
2014



TaxRateTable N/A



TaxAssessedValueByClass_0 N/A



TaxAssessedValueByClass_1 N/A



TaxAssessedValueByClass_2 N/A



TaxAssessedValueByClass_3 N/A



TaxAssessedValueByClass_4 N/A



Top Ten Taxpayers
   

   

   

Top Ten Taxpayer Comments: 

Tax Rate and Sales Tax
   

   

Provide the maximum tax rate permitted by law per $100 of property value.: 

   

Does the applicant collect sales tax?: N

   

Is the proposed loan tax-exempt?: N

Taxpayer Name Assessed Value Percent of Total Bankruptcy (Y/N)



 









WEST HARRIS COUNTY REGIONAL WATER AUTHORITY 
COMPARATIVE SCHEDULE OF REVENUES, EXPENSES AND CHANGES 

IN NET POSITION - FIVE YEARS 

2016 2015 
OPERA TING REVENUES 

Purnpage Fees $ 32,059,687 $ 28,036,997 
Surface Water Sold 19,801,873 16,844,860 
Joint Facilities Revenue 125,295 115,340 
Other 18,536 

TOTAL OPERA TING REVENUES $ 52,005,391 $ 44,997, 197 

OPERA TING EXPENSES 
Professional Fees $ 2,712,223 $ 2,857,095 
Contracted Services 844,839 652,781 
Purchased Water Service 6,373,629 3,821 ,400 
Utilities 533,677 498,221 
Repairs and Maintenance 808,312 903,703 
Depreciation/ Amortization 5,369,677 5,226,934 
Other 659,835 802,428 

TOTAL OPERATING EXPENSES $ 17,302,192 $ 14,762,562 

OPERA TING INCOME (LOSS) $ 34,703,199 $ 30,234,635 

NONOPERA TING REVENUES (EXPENSES) 

Investment Revenues $ 282,226 $ 106, 123 
Capital Contributions 37, 151 
Professional Fees ( I ,845,302) (733,02 I) 
Contracted Services (31.925) 
Miscellaneous Revenues 

Bond Issuance Costs ( 1,650,397) ( 1.528,514) 
Interest Expense ( I 1,173,035) ( I 0,3 19,405) 
Chloramine Conversion/Waterline 

Connections (291 ,615) 
Joint Facilities WIF Contribution 1,095,839 1,095,839 
City of Houston Luce Bayou Debt Service (49,546) (24,159) 
Other (3,566) 

TOTAL NONO PERA TING REVENUES 
(EXPENSES) $ (13,631 ,830) $ () 1,401.477) 

CHANGE IN NET POSITION $ 21 ,071 ,369 $ 18,833.158 

BEGINNING NET POSITION 92,818,883 73,985,725 

ENDING IN NET POSJTlON $ 113,890,252 $ 92,818,883 

See accompanying independent auditor' s report. 
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Amounts 

2014 2013 

$ 25,227,627 $ 28,098,868 

15,958,478 15,370,479 

97,315 48,013 

$ 41 ,283,420 $ 43,517,360 

$ 2,674,548 $ 3,648,21 I 

7,625, 159 616,728 

646,297 5,994,227 

533, 122 445,740 

667,315 816,179 

6,747,093 6,472,044 

683,522 651 ,786 
$ 19.577.056 $ 18,644,915 

$ 21 ,706,364 $ 24,872,445 

$ 115,146 $ 155,668 

(348,102) 

18.356 

(825,875) (684,865) 

( I 2,005.555) ( 12,044,063) 

(267,875) (788,221) 

1,095,843 1,095,877 

(20,747) (48,525) 

$ ( I 1,890,707) $ ( I 2,662,23 I) 

$ 9,815,657 $ 12,210,214 

64,170,068 51 ,959,854 

$ 73,985,725 $ 64, 170,068 

2012 

$ 26,674,006 

14,339,019 

69,366 

$ 41 ,082,391 

$ 1,406,385 

583,099 

3,791 ,177 

462,669 

613, 187 

6, 115,065 

636,492 
$ 13,608,074 

$ 27,474,317 

$ 506,885 

899,144 

100 

(369,500) 

(12,686.700) 

(64,374) 

473,343 

$ (l l ,241 ,102i 

$ 16.233.215 

35,726.639 

$ 51 ,959,854 

 



Percent of Total Revenues 

2016 2015 2014 2013 2012 

61.6% 62.3% 61.1% 64.6% 64.9% 

38.1% 37.4% 38.7% 35.3% 34.9% 

0.2% 0.3% 0.2% 0.1% 0.2% 

0. 1% 

100.0% I00.0% 100.0% 100.0% 100.0% 

5.2% 6.3% 6.5% 8.4% 3.4% 

1.6% 1.5% 18.5% 1.4% 1.4% 

12.3% 8.5% 1.6% 13.8% 9.2% 

1.0% 1.1% 1.3% 1.0% 1.1% 

1.6% 2.0% 1.6% 1.9% 1.5% 

10.3% 11.6% 16.3% 14.9% 14.9% 

1.3% 1.8% 1.7% 1.5% 1.6% 
33.3% 32.8% 47.5% 42.9% 33.1% 

66.7% 67.2% 52.5% 57.1% 66.9% 

0.5% 0.2% 0.3% 0.4% 1.2% 

0. 1% -0.8% 2.2% 

-3.5% -1.6% 

-0.1% 

0.0% 0.0% 

-3.2% -3.4% -2.0% -1.6% -0.9% 

-21.5% -22.9% -29.0% -27.7% -30.9% 

-0.6% -0.6% -1.8% -0.2% 

2.1% 2.4% 2.7% 2.5% 1.2% 

-0.1% -0. 1% 
-0.1% -0.1% 

-26.3% -25.4% -28.7% -29.1% -27.4% 

40.4% 41.8% 23.8% 28.0% 39.5% 

See accompanying independent auditor's report. 
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McCALL GIBSON SWEDLUND BARFOOT PLLC 

13100 Wortham Center Drive 
Suite 235 

Houston, Texas 77065-5610 
(713) 462-0341 

Fax (713) 462-2708 
E-Mail: nwsli@111'{s/Jpl/c.co111 

Board of Directors 
West Harris County Regional 

Water Authority 

Certified Public Accountants 

INDEPENDENT AUDITOR'S REPORT 

Harris and Fort Bend Counties, Texas 

9600 Great Hills Trail 
Suite 150W 

Austin, _Texas 78759 
(512) 610-2209 

,l'Zl'W. 111gs/117//c.co111 

We have audited the accompanying financial statements of the business-type activities of West Harris 
County Regional Water Authority (the "Authority"), as of and for the year ended December 31, 2016, and 
the related notes to financial statements, which collectively comprise the Authority's basic financial 
statements as listed in the table of contents. 

Management's Responsibility for the Financial Statements 

Management is responsible for the preparation and fair presentation of these financial statements in 
accordance with accounting principles generally accepted in the United States of America; this includes 
the design, implementation, and maintenance of internal control relevant to the preparation and fair 
presentation of financial statements that are free from material misstatement, whether due to fraud or 
error. 

Auditor's Responsibility 

Our responsibility is to express an opm10n on these financial statements based on our audit. We 
conducted our audit in accordance with auditing standards generally accepted in the United States of 
America. Those standards require that we plan and perform the audit to obtain reasonable assurance 
about whether the financial statements are free of material misstatement. 

An audit involves performing procedures to obtain audit evidence about the amounts and disclosures in 
the financial statements. The procedures selected depend on the auditor's judgment, including the 
assessment of the risks of material misstatement in the financial statements, whether due to fraud or error. 
In making these risk assessments, the auditor considers internal control relevant to the entity's preparation 
and fair presentation of the financial statements in order to design audit procedures that are appropriate in 
the circumstances, but not for the purpose of expressing an opinion on the effectiveness of the entity's 
internal control. Accordingly, we express no such opinion. An audit also includes evaluating the 
appropriateness of accounting policies used and the reasonableness of significant accounting estimates 
made by management, as well as evaluating the overall presentation of the financial statements. 

We believe that the audit evidence we have obtained is sufficient and appropriate to provide a basis for 
our audit opinion. 

Member of 
American Institute of Certified Public Accountants 

Texas Soci~ty of Certified Public Accountants 





Opinions 

In our opinion, the financial statements referred to above present fairly, in all material respects, the 
financial position of the Authority as of December 31, 2016, and the respective changes in financial 
position and cash flows thereof for the year then ended in accordance with accounting principles 
generally accepted in the United States of America. 

Other Matters 

Required Supplementary Information 

Accounting principles generally accepted in the United States of America require that Management's 
Discussion and Analysis be presented to supplement the basic financial statements. Such information, 
although not a part of the basic financial statements, is required by the Governmental Accounting 
Standards Board, who considers it to be an essential part of financial reporting for placing the basic 
financial statements in an appropriate operational, economic, or historical context. We have applied 
certain limited procedures to the required supplementary information in accordance with auditing 
standards generally accepted in the United States of America, which consisted of inquiries of 
management about the methods of preparing the information and comparing the information for 
consistency with management's responses to our inquiries, the basic financial statements, and other 
knowledge we obtained during our audit of the basic financial statements. We do not express an opinion 
or provide any assurance on the information because the limited procedures do not provide us with 
sufficient evidence to express an opinion or provide any assurance. 

Supplementary Information 

Our audit was conducted for the purpose of forming opinions on the financial statements that collectively 
comprise the Authority's basic financial statements. The supplementary information required by the 
Texas Commission on Environmental Quality as published in the Water District Financial Management 
Guide is presented for purposes of additional analysis and is not a required part of the basic financial 
statements. Such information is the responsibility of management and was derived from and relates 
directly to the underlying accounting and other records used to prepare the basic financial statements. 
The supplementary information, excluding that portion marked "Unaudited" on which we express no 
opinion or provide any assurance, has been subjected to the auditing procedures applied in the audit of the 
basic financial statements and certain additional procedures, including comparing and reconciling such 
information directly to the underlying accounting and other records used to prepare the basic financial 
statements or to the basic financial statements themselves, and other additional procedures in accordance 
with auditing standards generally accepted in the United States of America. In our opinion, the 
information is fairly stated in all material respects in relation to the basic financial statements as a whole. 

1/\cloJJ-
Mccall Gibson Swedlund Barfoot PLLC 
Certified Public Accountants 
Houston, Texas 

May 10, 2017 





WEST HARRIS COUNTY REGIONAL WATER AUTHORITY 
MANAGEMENT'S DISCUSSION AND ANALYSIS 

FOR THE YEAR ENDED DECEMBER 31, 2016 

Management's discussion and analysis of West Harris County Regional Water Authority's (the 
"Authority") financial performance provides an overview of the Authority's financial activities 
for the fiscal year ended December 31, 2016. Please read it in conjunction with the Authority's 
financial statements. 

USING THIS ANNUAL REPORT 

This annual report consists of a series of financial statements. The basic financial statements 
include: (1) Statement of Net Position, (2) Statement of Revenues, Expenses and Changes in 
Net Position, (3) Statement of Cash Flows, and (4) notes to financial statements. This report 
also includes required and other supplementary information in addition to the basic financial 
statements. 

FINANCIAL STATEMENTS 

The Authority's annual report includes three financial statements. These financial statements 
provide both long-term and short-term information about the Authority's overall status. 
Financial reporting at this level uses a perspective similar to that found in the private sector 
with its basis in full accrual accounting and elimination or reclassification of internal activities. 

The first of the financial statements is the Statement of Net Position. The Statement of Net 
Position is the financial statement presenting information that includes all of the Authority's 
assets, deferred outflows of financial resources, liabilities, and deferred inflows of financial 
resources with the residual reported as net position. Over time, increases or decreases in net 
position may serve as a useful indicator of whether the financial position of the Authority as a 
whole is improving or deteriorating. Evaluation of the overall health of the Authority would 
extend to other non-financial factors. 

The second financial statement is the Statement of Revenues, Expenses and Changes in Net 
Position. This financial statement reports how the Authority's net position changed during the 
current fiscal year. All current year revenues and expenses are included regardless of when cash 
is received or paid. 

The third financial statement is the Statement of Cash Flows. The Statement of Cash Flows 
shows the inflows and outflows of cash that occurred during the current fiscal year. 

NOTES TO FINANCIAL STATEMENTS 

The accompanying notes to financial statements provide information essential to a full 
understanding of the financial statements. 
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WEST HARRIS COUNTY REGIONAL WATER AUTHORITY 
MANAGEMENT'S DISCUSSION AND ANALYSIS 

FOR THE YEAR ENDED DECEMBER 31, 2016 

FINANCIAL ANALYSIS 

Net position may serve over time as a useful indicator of the Authority's financial position. In 
the case of the Authority, assets exceeded liabilities and deferred inflows of resources by 
$113,890,252 as of December 31, 2016. A portion of the Authority's net position reflects its 
investment in capital assets less any debt used to acquire those assets that is still outstanding. 
The Authority uses these assets to provide water service to its participants. The following table 
provides a summary of the Authority's net position at December 31, 2016, and December 31, 
2015: 

Current and Other Assets 
Capital Assets (Net of 

Accumulated Depreciation) 

Total Assets 

Long-Term Liabilities 

Other Liabilities 
Total Liabilities 

Total Deferred Inflows of Resources 

Net Position: 
Net Investment in Capital Assets 

Restricted 
Unrestricted 

Total Net Position 

Summary of Changes in the Statement of Net Position 

2016 

$ 197,485,626 

294,590,027 

$ 492,075,653 

$ 341,809,583 
20,502,516 

$ 362,312,099 

$ 15,873,302 

$ 54,449,426 

27,511,844 
31,928,982 

$ 113,890,252 
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$ 

$ 

$ 

$ 

$ 

$ 

$ 

2015 
158,543,611 

274,085,920 

432,629,531 

308,020,079 
14,870,316 

322,890,395 

16,920,253 

24,670,445 

29,303,528 
38,844,910 
92,818,883 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

Change 
Positive 

(Negative) 

38,942,015 

20,504,107 
59,446,122 

(33,789,504) 
(5,632,200) 

(39,421,704) 

1,046,951 

29,778,981 

(1,791,684) 
(6,915,928) 
21,071,369 



WEST HARRIS COUNTY REGIONAL WATER AUTHORITY 
MANAGEMENT'S DISCUSSION AND ANALYSIS 

FOR THE YEAR ENDED DECEMBER 31, 2016 

FINANCIAL ANALYSIS (Continued) 

The following table provides a summary of the Authority's operations for the fiscal years 
ending December 31, 2016, and December 31, 2015. The Authority's net position increased by 
$21,071,369, resulting in a 22.70% growth in net position. 

Summary of Changes in the Statement of Revenues, Expenses 
and Changes in Fund Net Position 

Change 
Positive 

2016 2015 (Negative) 

Operating Revenues 
Pumpage Fees $ 32,059,687 $ 28,036,997 $ 4,022,690 
Surface Water Sold 19,801,873 16,844,860 2,957,013 
Joint Facilities Revenue 125,295 115,340 9,955 
Other 18,536 18,536 

Total Operating Revenues $ 52,005,391 $ 44,997,197 $ 7,008,194 

Operating Expenses 17,302,192 14,762,562 2,539,630 

Operating Income $ 34,703,199 $ 30,234,635 $ 4,468,564 

Nonoperating Revenues (Expenses) 
Investment Revenues $ 282,226 $ 106,123 $ 176, I 03 
Capital Contributions 37,151 (37,151) 
Professional Fees (1,845,302) (733,021) (1,112,281) 
Contracted Services (31,925) 31,925 
Bond Issuance Costs (1,650,397) (1,528,514) (121,883) 
Interest Expense (11,173,035) (10,319,405) (853,630) 
Chloramine Conversion/ 

Waterline Connections (291,615) (291,615) 
Joint Facilities WIF Contribution 1,095,839 1,095,839 
City of Houston Luce Bayou Debt (49,546) (24,159) (25,387) 

Other (3,566) 3,566 
Total Nonoperating Revenues 
(Expenses) $ (13,631,830) $ (11,401,477) $ (2,230,353) 

Change in Net Position $ 21,071,369 $ 18,833,158 $ 2,238,211 

Net Position, Beginning of Year 92,818,883 73,985,725 18,833,158 
Net Position, End of Year $ 113,890,252 $ 92,818,883 $ 21,071,369 
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WEST HARRIS COUNTY REGIONAL WATER AUTHORITY 
MANAGEMENT'S DISCUSSION AND ANALYSIS 

FOR THE YEAR ENDED DECEMBER 31, 2016 

CAPITAL ASSETS 

The Authority's investment in capital assets as of December 31, 2016, is $294,590,027 (net of 
accumulated depreciation/amortization). This investment in capital assets includes land, 
easements, water distribution facilities and capital contributions to the City of Houston. 
Significant capital asset events during the current fiscal year included the following: 

Land Additions: . Land easements $ 5,422,659 

Construction in Progress: 

• Contract 33 $ 849,021 . Contract 33A 2,523,200 . Contract 33B 1,400 
• Contract 34 6,435,806 . SWSP Segment A 2,330,700 

• SWSP Segment B 2,891,797 . SWSP Segment C 2,188,166 
• Pump Station 1,158,456 
Total Construction in Progress $ 18,378,546 

Capital Assets at Year-End Net of Accumulated Depreciation/Amortization 

Net 
Increase 

2016 2015 (Decrease) 
Capital Assets Not Subject to 

Depreciation/ Amortization: 
Land and Easements $ 40,399,927 $ 35,044,466 $ 5,355,461 
Construction in Progress 18,378,546 4,843,828 13,534,718 

Capital Assets Subject to 
Depreciation/ Amortization 

Water Distribution System 149,535,229 148,345,698 1,189,531 
Capital Contributions - City of 

Houston 79,467,012 78,481,427 985,585 
Interest in Joint Facilities 6,809,313 7,370,501 (561,188) 

Total Net Capital Assets $ 294,590,027 $ 274,085,920 $ 20,504,107 

Additional information on the Authority's capital assets can be found in Note 6. 
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WEST HARRIS COUNTY REGIONAL WATER AUTHORITY 
MANAGEMENT'S DISCUSSION AND ANALYSIS 

FOR THE YEAR ENDED DECEMBER 31, 2016 

LONG-TERM DEBT ACTIVITY 

At the end of the current fiscal year, the Authority had total long-term debt payable of 
$331,645,000. The change in the long-term debt position of the Authority during the fiscal year 
ended December 31, 2016, is summarized as follows: 

Bond Debt Payable - January 1, 2016 

Add: Debt Issuance 

Less: Debt Defeased 

Less: Principal Retirement 

Bond Debt Payable - December 3 1, 2016 

$ 

$ 

293,145,000 

70,475,000 

21,010,000 

10,965,000 

331,645,000 

In connection with the issuance of the Series 2007, Series 2014, and Series 2015A Bonds 
( collectively the "Insured Bonds"), the Authority obtained bond insurance from various bond 
insurers. The Authority did not obtain bond insurance in connection with its Series 2009, Series 
2012, Series 2013, Series 2015 Bonds, Series 2016 and Series 2016A Bonds. Independent of 
bond insurance, the Authority's Bonds have underlying ratings of "A+", "Al", and "AA-" from 
Fitch, Moody's Investor Service, and Standard & Poor's, respectively. The bond insurers of the 
Insured Bonds carry higher or lower ratings than the above-described ratings. 

At the end of the current fiscal year, the Authority owed participants $8,367,469 for capital 
contribution credits. See Note 7 for additional information. 

The changes in the amount due to participants by the Authority during the fiscal year ended 
December 31, 2016, are summarized as follows: 

Due to Participants - January 1, 2016 

Less: Capital Contribution Credits Applied in the Current Fiscal Year 

Due to Participants - December 31, 2016 
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$ 

$ 

8,763,968 

396,499 

8,367,469 



WEST HARRIS COUNTY REGIONAL WATER AUTHORITY 
MANAGEMENT'S DISCUSSION AND ANALYSIS 

FOR THE YEAR ENDED DECEMBER 31, 2016 

CONTACTING THE AUTHORITY'S FINANCIAL MANAGEMENT 

This financial report is designed to provide a general overview of the Authority's finances. 
Questions concerning any of the information provided in this report or requests for additional 
information should be addressed to West Harris County Regional Water Authority, c/o Allen 
Boone Humphries Robinson, LLP, 3200 Southwest Freeway, Suite 2600, Houston, TX 77027. 
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WEST HARRIS COUNTY REGIONAL WATER AUTHORITY 
STATEMENT OF NET POSITION 

DECEMBER 31, 2016 

ASSETS 
CURRENT ASSETS 

Cash 
Investments 
Accounts Receivable 
Joint Facilities Receivable 
Accrued Interest Receivable 
Due From City of Houston 
Prepaid Expenses 

TOT AL CURRENT ASSETS 

NONCURRENT ASSETS 
Restricted Cash 
Restricted Investments 
Construction Advances 
Water Conservation Credits 
Unamortized Bond Insurance 
Joint Facilities WIF Receivable 
Capital Assets: 

Land and Easements 
Construction in Progress 
Capital Assets (Net of Accumulated 

Depreciation/ Amortization) 
TOTAL NONCURRENT ASSETS 

TOT AL ASSETS 

LIABILITIES 
CURRENT LIABILITIES 

Accounts Payable 
Accounts Payable-Capital 
Retainage Payable-Capital 
Other Payables 
Accrued Bond Interest Payable 
Joint Facilities Operating Reserve 
Due to Participants 
Due to Other Authority 
Bonds Payable, Due Within One Year 

TOT AL CURRENT LIABILITIES 

NONCURRENT LIABILITIES 
Due to Participants 
Bonds Payable, Due After One Year 

TOTAL NONCURRENT LIABILITIES 

TOT AL LIABILITIES 

The accompanying notes to financial 
statements are an integral part of this report. 

- lO -

$ 1,401,355 
25,788,888 

5,603,999 
9,144 
9,245 

229,715 
24,763 

$ 33,067,109 

62,023,038 
84,767,188 

865,485 
1,853,488 

170,893 
14,738,425 

40,399,927 
18,378,546 

235,811,554 

$ 459,008,544 

$ 492,075,653 

$ 1,332,932 
1,504,417 

228,093 
54,677 

670,379 
8,585 

414,752 
933,681 

15,355,000 
$ 20,502,516 

$ 7,952,717 
333,856,866 

$ 341,809,583 

$ 362,312,099 



WEST HARRIS COUNTY REGIONAL WATER AUTHORITY 
STATEMENT OF NET POSITION 

DECEMBER 31, 2016 

DEFERRED INFLOWS OF RESOURCES 
Deferred Joint Facilities WIF Revenues 
Deferred Difference on Refunding Bonds 

TOTAL DEFERRED INFLOWS OF RESOURCES 

NET POSITION 
Net Investment in Capital Assets 
Restricted for Debt Service: 

Coverage Fund 
Reserve Fund 
Junior Lien Reserve Fund 
Capitalized Interest 
Junior Lien Capitalized Interest 
Debt Service 
Junior Lien Debt Service 

Restricted for Water Conservation Credits 
Restricted for Operations and Maintenance 
Restricted for Joint Facilities 
Restricted for Letter of Credit 
Restricted for Mitigation 
Unrestricted 

TOTAL NET POSITION 

TOTAL LIABILITIES, DEFERRED INFLOWS AND NET POSITION 

The accompanying notes to financial 
statements are an integral part of this report. 
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$ 14,738,425 
1,134,877 

$ 15,873,302 

$ 54,449,426 

7,505,063 
7,862,202 
2,505,779 
1,429,748 

943,166 
1,444,372 

81,560 
1,853,488 
1,541,922 
1,294,545 
1,000,000 

50,000 
31,928,981 

$ 113,890,252 

$ 492,075,653 



WEST HARRIS COUNTY REGIONAL WATER AUTHORITY 
STATEMENT OF REVENUES, EXPENSES AND 

CHANGES IN NET POSITION 
FOR THE YEAR ENDED DECEMBER 31, 2016 

OPERATING REVENUES 
Pumpage Fees 
Surface Water Sold 
Joint Facilities Revenue 
Other 

TOTAL OPERATING REVENUES 

OPERATING EXPENSES 
Professional Fees 
Contracted Services 
Purchased Water Service 
Utilities 
Repairs and Maintenance 
Depreciation/ Amortization 
Other 

TOTAL OPERATING EXPENSES 

OPERA TING INCOME 

NONOPERATING REVENUES (EXPENSES) 
Investment Revenues 
Professional Fees 
Bond Issuance Costs 
Interest Expense 
Chloramine Conversion/Waterline Connections 
Joint Facilities WIF Contribution 
City of Houston Luce Bayou Debt Service 

TOTAL NONOPERATING REVENUES (EXPENSES) 

CHANGE IN NET POSITION 

NET POSITION-JANUARY 1, 2016 

NET POSITION-DECEMBER 31, 2016 

The accompanying notes to financial 
statements are an integral part of this report. 
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$ 32,059,687 
19,801,873 

125,295 
18,536 

$ 52,005,391 

$ 2,712,223 
844,839 

6,373,629 
533,677 
808,312 

5,369,677 
659,835 

$ 17,302,192 

$ 34,703,199 

282,226 
(1,845,302) 
(1,650,397) 

(11,173,035) 
(291,615) 

1,095,839 
(49,546) 

$ (13,631,830) 

$ 21,071,369 

92,818,883 

$ 113,890,252 



WEST HARRIS COUNTY REGIONAL WATER AUTHORITY 
STATEMENT OF CASH FLOWS 

FOR THE YEAR ENDED DECEMB_ER 31, 2016 

CASH FLOWS FROM OPERATING ACTIVITIES 
Cash Received from Participants 
Cash Payments for Goods and Services 

NET CASH PROVIDED (USED) BY OPERATING ACTIVITIES 

CASH FLOWS FROM CAPITAL AND RELATED FINANCING ACTIVITIES 
Net Proceeds from Sale of Bonds 
Payment to Escrow Agent for Defeasance of Bonds 
Bond Principal Payment 
Payment of Bond Interest 
Payment of Bond Issuance Costs 
Payment of Luce Bayou Interest 
Payments for Capital Assets 
Received from NFBWA - Debt Service 
Capital Contribution to City of Houston 
Chloramine conversion reimbursement 
Other Receipts/Expenses 
NET CASH PROVIDED (USED) BY CAPITAL AND RELATED 
FINANCING ACTIVITIES 

CASH FLOWS FROM INVESTING ACTIVITIES 
Receipt of Interest 

NET CASH PROVIDED (USED) BY INVESTING ACTIVITIES 

NET INCREASE (DECREASE) IN CASH AND CASH EQUIVALENTS 
CASH AND CASH EQUIVALENTS-JANUARY 1, 2016 
CASH AND CASH EQUIVALENTS-DECEMBER 31, 2016 

RECONCILIATION OF OPERATING INCOME (LOSS) TO NET CASH 
PROVIDED (USED) BY OPERATING ACTIVITIES: 

$ 

$ 

$ 

$ 

$ 
$ 

$ 
$ 
$ 

50,533,279 
(9,440,738) 
41,092,541 

72,255,801 
(22,379,635) 
( I 0,965,000) 
(11,463,326) 

(1,650,397) 
(49,546) 

(23, 196,290) 
1,095,839 

(1,721,148) 
(291,615) 

(1,845,302) 
(210,619) 

280,464 
280,464 

41,162,386 
132,818,083 
173,980,469 

Operating Income (Loss) $ 34,703,199 
Depreciation/ Amortization 5,369,677 
Less Capital Contribution Credits Taken (396,499) 
(Increase) Decrease in Pumpage Fees Receivable (1,073,406) 
(Increase) Decrease in Joint Facilities Receivable (2,207) 
(Increase) Decrease in Water Conservation Credits 14,012 
(Increase) Decrease in Prepaid Expenses 283,868 
Increase (Decrease) in Due to Other Governments 1,963,766 
(Increase) Decrease in Other Receivables 50 
Increase (Decrease) in Accounts Payable 230,081 

NET CASH PROVIDED (USED) BY OPERATING ACTIVITIES =$==4=1=,0=9=2,=54=1= 

CASH AND CASH EQUIVALENTS PER STATEMENT OF NET POSITION: 
Cash $ 

Restricted cash 
Investments 
Restricted investments 

1,401,355 
62,023,038 
25,788,888 
84,767,1&8 

173,980,469 Total cash and cash equivalents $ ====== 
The accompanying notes to financial 

statements are an integral part of this report. 
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WEST HARRIS COUNTY REGIONAL WATER AUTHORITY 
NOTES TO FINANCIAL STATEMENTS 

DECEMBER 31, 2016 

NOTE 1. CREATION OF AUTHORITY 

The West Harris County Regional Water Authority (the "Authority") was created under Article 
16, Section 59 of the Texas Constitution by House Bill 1842, as passed by the seventy-seventh 
(77th) Texas Legislature in 2001, and amended thereafter (the "Act"). The Act empowers the 
Authority for purposes including the acquisition and provision of surface water and 
groundwater for residential, commercial, industrial, agricultural, and other uses; the reduction 
of groundwater withdrawals; the conservation, preservation, protection, recharge, and 
prevention of waste of groundwater, and of groundwater reservoirs or their subdivisions; and 
the control of subsidence caused by withdrawal of water from those groundwater reservoirs or 
their subdivisions. 

A nine-member board of directors governs the Authority. The directors serve staggered four 
year terms. Each director must qualify to serve as director in the manner provided by Section 
49.055 of the Water Code and must meet certain other requirements set forth in the Act. 

The Authority charges a fee, based on the amount of water pumped from the well, to the owner 
of wells located within the boundaries of the Authority, unless exempted, and to certain owners 
of wells located outside the Authority that have contracted with the Authority to be part of the 
Authority's Groundwater Reduction Plan. The Authority also charges a surface water fee for 
water sold by the Authority. These fees enable the Authority to fulfill its purposes and 
regulatory functions, as set forth in the Act. 

NOTE2. SIGNIFICANT ACCOUNTING POLICIES 

The accompanying financial statements have been prepared in accordance with accounting 
principles generally accepted in the United States of America as promulgated by the 
Governmental Accounting Standards Board ("GASB"). In addition, the accounting records of 
the Authority are maintained generally in accordance with the Water District Financial 
Management Guide published by the Texas Commission on Environmental Quality (the 
"Commission"). 

The Authority is a political subdivision of the State of Texas governed by a board that is 
appointed by the water districts and municipalities within the Authority. GASB has established 
the criteria for determining whether or not an entity is a primary government or a component 
unit of a primary government. The primary criteria are that it has a separately elected governing 
body, it is legally separate, and it is fiscally independent of other state and local governments. 
Under these criteria, the Authority is considered a primary government and is not a component 
unit of any other government. Additionally, no other entities meet the criteria for inclusion in 
the Authority's financial statement as component units. 
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WEST HARRIS COUNTY REGIONAL WATER AUTHORITY 
NOTES TO FINANCIAL STATEMENTS 

DECEMBER 31, 2016 

NOTE2. SIGNIFICANT ACCOUNTING POLICIES (Continued) 

Financial Statement Presentation 

These financial statements have been prepared in accordance with GASB Codification of 
Governmental Accounting and Financial Reporting Standards Part II. Financial Reporting. 

GASB Codification sets forth standards for external financial reporting for all state and local 
government entities, which include a requirement for a Statement of Net Position and a 
Statement of Activities. It requires the classification of net position into three components: Net 
Investment in Capital Assets; Restricted; and Unrestricted. These classifications are defined as 
follows: 

• Net Investment in Capital Assets - This component of net position consists of capital 
assets, including restricted capital assets, net of accumulated depreciation and reduced by 
the outstanding balances of any bonds, mortgages, notes, or other borrowings that are 
attributable to the acquisition, construction, or improvements of those assets. 

• Restricted Net Position - This component of net position consists of external constraints 
placed on the use of assets imposed by creditors (such as through debt covenants), 
grantors, contributors, or laws or regulation of other governments or constraints imposed 
by law through constitutional provisions or enabling legislation. 

• Unrestricted Net Position - This component of net position consists of assets that do not 
meet the definition of "Restricted" or "Net Investment in Capital Assets." Included in the 
Authority's unrestricted net assets of $31,928,981 is $16,638,551, which the Authority has 
deposited into separate bank/investment accounts and has designated as the Improvement 
Fund. 

When both restricted and unrestricted resources are available for use, generally it 1s the 
Authority's policy to use restricted resources first. 

The Authority follows proprietary fund accounting and reporting requirements, which utilize 
the economic resources measurement focus and the accrual basis of accounting. The 
measurement focus is upon determination of net revenue, financial position, and changes in 
cash flows. Proprietary funds distinguish operating revenues and expenses from non-operating 
items. Operating revenues and expenses are those that result from providing services and 
delivering goods in connection with the Authority's primary activities. The Authority's primary 
source of revenue is pumpage fees and surface water fees. All revenues and expenses not 
meeting this definition are considered non-operating revenues and expenses. 
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WEST HARRIS COUNTY REGIONAL WATER AUTHORITY 
NOTES TO FINANCIAL STATEMENTS 

DECEMBER 31, 2016 

NOTE2. SIGNIFICANT ACCOUNTING POLICIES (Continued) 

Capital Assets 

All capital assets, including infrastructure capital assets, are recorded at historical cost. Capital 
assets ( except land, easements and construction in progress) are depreciated or amortized using 
the straight line method over the following estimated useful lives: 

Capital Asset Category 
Water Distribution System 
Interest in Joint Facilities 
Capital Contributions 

See Note 6 for additional disclosure. 

Estimated Life 
45 years 
45 years 
35-40 years 

Interest costs on assets acquired with tax-exempt borrowings are capitalized, net of interest 
earned on related interest-bearing investments acquired with proceeds of the related 
borrowings, from the date of borrowing until the assets are ready for their intended use. During 
the current fiscal year, the Authority incurred interest costs of $11,173,035 on construction 
related borrowings. 

Pension 

The Authority has not established a pension plan as the Authority does not have employees. 
The Internal Revenue Service has determined that fees of office received by Directors are 
considered to be wages subject to federal income tax withholding for payroll purposes only. 

Cash and Cash Equivalents 

The Authority considers all amounts in checking accounts, money market accounts, savings 
accounts, mutual funds, external investment pools and all highly liquid investments with a 
maturity of ninety days or less when purchased to be cash and cash equivalents. Certificates of 
deposit are included in cash and cash equivalents regardless of their maturity date. The carrying 
value of cash and cash equivalents approximates fair value because of the short maturities of 
these financial instruments. See Note 5 for additional disclosure. 

Prepaid Expenses 

Certain payments made by the Authority reflect costs applicable to future accounting periods 
and are recorded as a prepaid expense on the Authority's Statement of Net Position. 

Budgeting 

In compliance with Commission requirements, the Board of Directors annually adopts a budget 
for the Authority. The budget is then amended during the current fiscal year if need be. 
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WEST HARRIS COUNTY REGIONAL WATER AUTHORITY 
NOTES TO FINANCIAL STATEMENTS 

DECEMBER 31, 2016 

NOTE2. SIGNIFICANT ACCOUNTING POLICIES (Continued) 

Accounting Estimates 

The preparation of financial statements in conformity with accounting principles generally 
accepted in the United States of America requires management to make estimates and 
assumptions that affect the reported amounts of assets and liabilities and disclosure of 
contingent assets and liabilities at the date of the financial statements and the reported amounts 
of revenues and expenses during the reporting period. Actual results could differ from those 
estimates. 

NOTE3. BONDS PAYABLE 

Water System 
Revenue Water System 

Water System Water System Water System Refunding Revenue 
Revenue Bonds Revenue Bonds Revenue Bonds Bonds Series Refunding Bonds 

Series 2007 Series 2009 Series 2012 2013 Series 2014 

Amount Outstanding -

December 31, 2016 $22,195,000 $ 52,260,000 $ 32,825,000 $ 35,860,000 $ 40,370,000 

Interest Rates 4.00% - 5.00% 4.00% - 5.00% 0.00% - 1.86% 3.00% - 5.00% 2.00% - 5.00% 

Maturity Dates: 

Beginning - Ending December 15, December 15, December 15, December 15, December 15, 

2017-2025 2017-2019, 2017-2031 2017-2024 2017-2022, 

2021-2029, 2024-2025, 

2035 2027-2029 

Interest Payment Dates June 15/ June 15/ June 15/ June 15/ June 15/ 

December 15 December 15 December 15 December 15 December 15 

Callable Dates December 15, December 15, December 15, December 15, December 15, 

2017* 2019* 2022* 2021* 2023* 
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NOTES TO FINANCIAL STATEMENTS 

DECEMBER 31, 2016 

NOTE3. BONDS PAY ABLE (Continued) 

Amount Outstanding -

December 31, 2016 

Interest Rates 

Maturity Dates: 

Beginning - Ending 

Interest Payment Dates 

Callable Dates 

Water System 
Junior Lien 

Revenue Bonds 
Series 2015 

$ 17,940,000 

0.38% - 2.41 % 

December 15, 

2017-2035 

June 15/ 

December 15 

December 15, 

2025* 

Water System 
Revenue and 

Revenue 
Refunding 

Bonds Series 
2015A 

$ 59,720,000 

3.250% - 5.00% 

December 15, 

2017-2035, 

2039,2045 

June 15/ 

December 15 

December 15, 

2025* 

Water System 
Junior Lien Water System 

Revenue Revenue 
Bonds Series Bonds Series 

2016 2016A 

$37,960,000 $32,515,000 

0.65% - 3.04% 4.00% - 5.00% 

December 15, December 15, 

2018-2046 2020-2036, 

2041, 2046 

June 15/ June 15/ 

December 15 December 15 

December 15, December 15, 

2026* 2025* 

*Or any date thereafter, callable at par plus unpaid accrued interest in whole or in part at the 
option of the Authority. Series 2009 term bonds maturing December 15, 2021, and December 
15, 2035, are subject to mandatory redemption beginning December 15, 2020, and December 
15, 2030, respectively. Series 2015A term bonds maturing December 15, 2039 and December 
15, 2045 are subject to mandatory redemption beginning December 15, 2036 and December 15, 
2040, respectively. Series 2016A term bonds maturing December 15, 2041 and December 15, 
2046 are subject to mandatory redemption beginning December 15, 2037 and December 15, 
2042, respectively. 

During 2015, the Texas Water Development Board (TWDB) made a commitment to the 
Authority for financial assistance in the amount of $812,140,000 from the State Water 
Implementation Revenue Fund. The TWDB proposes to purchase water system junior lien 
revenue bonds from the Authority each year from 2015 through 2025. The proceeds are 
proposed to be used for the Northeast Water Purification Plant Expansion in the amount of 
$306,200,000, the Surface Water Supply Project in the amount of $325,440,000, and internal 
transmission lines in the amount of $180,500,000. 

On October 27, 2016, the Authority sold $37,960,000 Series 2016 Water System Junior Lien 
Revenue Bonds at a net effective interest rate of 2.557636% to the TWDB. Proceeds of the 
bonds will be used to 1) fund the realty interest acquisition, engineering, environmental work, 
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NOTES TO FINANCIAL STATEMENTS 

DECEMBER 31, 2016 

NOTE3. BONDS PAY ABLE (Continued) 

and construction and acquisition for System improvements and capacity, including, (a) storage, 
pumping and transmission facilities to transport and convey water along some or all of the 
distance from the Northeast Water Purification Plant ("NEWPP") to areas near, in and through 
the Authority's boundaries ("Surface Water Supply Project"), (b) storage, pumping and 
transmission facilities to transport and convey water to Authority water customers, and ( c) 
payments due to the City for expansion of the NEWPP; 2) fund the Junior Lien Reserve 
Fund Requirement attributable to the Series 2016 Bonds; and 3) fund capitalized interest and 
pay for the costs of issuance of the Series 2016 Bonds. 

On November 22, 2016, the Authority executed a cash defeasance of $21,010,000 of 
outstanding Series 2007 Water System Revenue Bonds. Since thesie bonds were not yet subject 
to redemption, the Authority placed $22,378,135 in an escrow account with an escrow agent 
and irrevocably pledged the funds for the payment of debt service payments through December 
15, 201 7, the redemption date of the bonds. As a result, such portion of the Series 2007 bonds 
are considered defeased and the liability for the defeased bonds has been removed from the 
Authority's Statement of Financial Position. As of December 31, 2016, the outstanding 
principal of defeased bonds is $21,010,000. 

On December 22, 2016, the Authority issued its $32,515,000 Series 2016A Water System 
Revenue Bonds at a net effective interest rate of 4.076992%. The proceeds of the Bonds will be 
used to 1) fund certain payments due to the City of Houston, Texas under a Water Supply 
Contract between the Authority and the City, as amended and supplemented; 2) fund costs of 
design, construction and acquisition of System improvements and capacity and acquisition of 
realty interests for the System; 3) fund the purchase of the Series 2016A Debt Service Reserve 
Fund Surety Policy; and 4) fund capitalized interest and pay for the costs of issuance of the 
Series 2016A Bonds. 

The following is a summary of transactions regarding bonds payable for the year ended 
December 31, 2016:. 

January 1 December 31 
2016 Additions Retirements 2016 

Bond Debt Payable $ 293,145,000 $ $ 293,145,000 
Bonds Issued 70,475,000 70,475,000 
Bonds Defeased 21,010,000 21,010,000 
Unamortized Premiums 17,472,610 1,266,130 1,171,874 17,566,866 
Principal Retirement 10,965,000 10,965,000 

Bonds Payable, Net $ 310,617,610 $ 71,741,130 $ 33,146,874 $ 349,211,866 

Due Within One Year $ 15,355,000 
Due After One Year 333,856,866 
Bonds Payable, Net $ 349,211,866 
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NOTES TO FINANCIAL STATEMENTS 

DECEMBER 31, 2016 

NOTE3. BONDS PAYABLE (Continued) 

As of December 31, 2016, the debt service requirements on the bonds outstanding were as 
follows: 

Fiscal Year PrinciEal Interest Total 
2017 $ 15,355,000 $ 12,501,635 $ 27,856,635 
2018 16,880,000 11,941,374 28,821,374 
2019 17,985,000 11,415,986 29,400,986 
2020 19,245,000 10,770,453 30,015,453 
2021 19,940,000 10,079,911 30,019,911 

2022-2026 86,590,000 39,170,146 125,760,146 
2027-2031 72,075,000 23,315,050 95,390,050 
2032-2036 37,700,000 12,486,006 50,186,006 
2037-2041 21,730,000 6,776,698 28,506,698 
2042-2046 24,145,000 2,579,656 26,724,656 

$ 331,645,000 $ 141,036,915 $ 472,681,915 

NOTE4. INDENTURE OF TRUST AGREEMENT 

The Authority entered into the Indenture of Trust Agreement dated as of August 1, 2003; the 
First Supplemental Indenture of Trust, dated as of August 1, 2003; the Second Supplemental 
Indenture of Trust dated as of April 1, 2005; the Third Supplemental Indenture of Trust dated 
as of August 1, 2006; the Fourth Supplemental Indenture of Trust dated as of October 1, 2007; 
the Fifth Supplemental Indenture of Trust dated September 1, 2009; the Sixth Supplemental 
Indenture of Trust dated March 1, 2012; the Seventh Supplemental Indenture of Trust dated 
June 1, 2013; the Eighth Supplemental Indenture of Trust dated September 1, 2014; the Ninth 
Supplemental Indenture of Trust dated November 1, 2015; the Tenth Supplemental Indenture 
of Trust dated December 1, 2015; the Eleventh Supplemental Indenture of Trust dated October 
1, 2016; and the Twelfth Supplemental Indenture of Trust dated December 1, 2016 
(collectively, the "Agreement"). Effective November 2, 2005, Regions Bank became the 
Trustee under the Agreement. The Agreement was entered into with the Trustee for the purpose 
of establishing various funds and assigning and pledging the monies held by Trustee to secure 
the payment of principal and interest on the bonds and payments of certain obligations. The 
Trustee is responsible for allocating certain available monies of the Authority in accordance 
with the terms of the Agreement. The following are certain requirements and provisions of the 
Agreement: 

A. The Authority is required to maintain a Coverage Fund. The Coverage Fund 
requirement (1) for Parity Bonds, Parity Notes, and Parity Obligations is twenty-five 
percent (25%) of their maximum annual debt service requirements, and (2) for Junior 
Lien Bonds, Junior Lien Notes, and Junior Lien Obligations is twenty-five percent 
(25%) of their maximum annual debt service requirements. The maximum annual 
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NOTE 4. INDENTURE OF TRUST AGREEMENT (Continued) 

debt service requirement for Parity Bonds is currently $27,015,188, with 25% being 
$6,753,797. The maximum annual debt service requirement for Junior Lien Bonds is 
currently $3,015,898, with 25% being $753,975. As of December 31, 2016, funds of 
$7,505,063 are invested in a money market mutual fund at the Trustee. Subsequent to 
year end, $2,709 was deposited to the Coverage Fund to bring the balance to 
$7,507,772. 

B. The Agreement calls for the establishment of a Reserve Fund Requirement which for 
Parity Bonds and Parity Notes is the lesser of (i) the maximum annual debt service 
requirements or (ii) 125% of the average annual aggregate debt service requirements on 
the Parity Bonds and Parity Notes, calculated as of the date of issuance of each series. 
The Reserve Fund Requirement is established and stipulated to be $16,813,162. The 
Reserve Fund Requirement will be satisfied by (1) debt service reserve fund surety 
policies as follows: the Series 2007 Debt Service Reserve Fund Surety Policy in the 
amount of $3,100,600, the Series 2014 Debt Service Reserve Fund Surety Policy in the 
amount of $4,400,100, the Series 2016A Debt Service Reserve Fund Surety Policy in 
the amount of $1,527,453; and (2) a cash deposit of $7,785,009 comprised of previous 
deposits from the proceeds of Parity Bonds issued heretofore and a previous deposit 
from the Improvement Fund. As of December 31, 2016, the Debt Service Reserve Cash 
Balance was $7,862,202. 

C. The Agreement calls for the establishment of a Junior Lien Reserve Fund Requirement, 
which for Junior Lien Bonds and Junior Lien Notes, is the average annual aggregate 
debt service requirements on the Junior Lien Bonds and Junior Lien Notes, calculated as 
of the date of issuance of each series. Upon issuance of the Series 2016 Bonds, the 
amount of the Junior Lien Reserve Fund Requirement is established to be $2,505,637. 
The Junior Lien Reserve Fund Requirement was satisfied by a deposit of $1,137,281 
from proceeds of the Series 2015 Bonds and a deposit of $1,368,356 from proceeds of 
the Series 2016 Bonds. As of December 31, 2016, the Junior Lien Reserve Fund cash 
balance was $2,505,779. 

D. In connection with the United States Securities and Exchange Commission Rule 15c2-
12, the Authority provides continuing disclosure of certain financial information and 
operating data to the Municipal Securities Rulemaking Board ("MSRB") via the 
Electronic Municipal Market Access system established by MSRB. This information, 
along with the audited annual financial statements, is to be provided within six months 
after the end of each fiscal year. 

E. The Authority has covenanted that it will take all necessary steps to comply with the 
requirement that rebatable arbitrage earnings on the investment of the gross proceeds of 
the bonds, within the meaning of section 148 (f) of the Internal Revenue Code, be 
rebated to the federal government. The minimum requirement for determination of the 
rebatable amount is on the 5th year anniversary of each issue. 
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NOTES. DEPOSITS AND INVESTMENTS 

Deposits 

Custodial credit risk is the risk that, in the event of the failure of a depository financial 
institution, a government will not be able to recover deposits (i.e., cash and certificates of 
deposit) or will not be able to recover collateral securities that are in the possession of an 
outside party. The Authority's deposit policy for custodial credit risk requires compliance with 
the provisions of Texas statutes. 

Texas statutes require that any cash balance in any fund shall, to the extent not insured by the 
Federal Deposit Insurance Corporation or its successor, be continuously secured by a valid 
pledge to the Authority of securities eligible under the laws of Texas to secure the funds of the 
Authority, having an aggregate market value, including accrued interest, at all times equal to 
the uninsured cash balance in the fund to which such securities are pledged. At fiscal year end, 
the carrying amount of the Authority's deposits was $64,678,940 and the bank balance was 
$65,618,406. Of the bank balance, $1,245,000 was covered by federal depository insurance, 
and $64,373,406 was covered by collateral pledged in the name of the Authority and held in a 
third-party depository, or letters of credit payable to the Authority. 

The carrying values of the deposits at December 31, 2016, are as listed below: 

Unrestricted: 

Cash 

Certificates of Deposit 

Restricted: 
Money Market Accounts 

TOTAL DEPOSITS 

$ 

$ 

1,401,355 

1,254,547 

62,023,038 

64,678,940 

For financial statement reporting purposes, the Authority's investments in certificates of deposit 
are classified with investments on the Statement of Net Position. 

Investments 

Under Texas law, the Authority is required to invest its funds under written investment policies 
that primarily emphasize safety of principal and liquidity and that address investment 
diversification, yield, maturity, and the quality and capability of investment management, and 
all Authority funds must be invested in accordance with the following investment objectives: 
understanding the suitability of the investment to the Authority's financial requirements, first 
preservation and safety of principal, second; liquidity, third; marketability of the investments if 
the need arises to liquidate the investment before maturity, fourth; diversification of the 
investment portfolio, fifth; and yield, sixth. The Authority's investments must be made "with 
judgment and care, under prevailing circumstances, that a person of prudence, discretion, and 
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intelligence would exercise in the management of the person's own affairs, not for speculation, 
but for investment, considering the probable safety of capital and the probable income to be 
derived." No person may invest Authority funds without express written authority from the 
Board of Directors. 

Texas statutes include specifications for and limitations applicable to the Authority and its 
authority to purchase investments as defined in the Public Funds Investment Act. Authorized 
investments are summarized as follows: (1) obligations of the United States or its agencies and 
instrumentalities, (2) direct obligations of the State of Texas or its agencies and 
instrumentalities, (3) certain collateralized mortgage obligations, (4) other obligations, the 
principal of and interest on which are unconditionally guaranteed or insured by the State of 
Texas or the United States or its agencies and instrumentalities, including obligations that are 
fully guaranteed or insured by the Federal Deposit Insurance Corporation or by the explicit full 
faith and credit of the United States (5) certain A rated or higher obligations of states, agencies, 
counties, cities, and other political subdivisions of any state, (6) bonds issued, assumed or 
guaranteed by the State of Israel, (7) insured or collateralized certificates of deposit, (8) certain 
fully collateralized repurchase agreements secured by delivery, (9) certain bankers' acceptances 
with limitations, (10) commercial paper rated A-1 or P-1 or higher and a maturity of 270 days or 
less, (11) no-load money market mutual funds and no-load mutual funds with limitations, (12) 
certain guaranteed investment contracts, (13) certain qualified governmental investment pools 
and (14) a qualified securities lending program. 

The Authority's investment policy is more restrictive than the Public Funds Investment Act. In 
accordance with the Authority's adopted investment policy, the Authority may invest in any of 
the above investment items except (3), (6), (8), (9), (10), (12) and (14). The Authority was in 
compliance with the Public Funds Investment Act. 

The Authority participates in Texas Short Term Asset Reserve fund (TexSTAR) which is 
managed by First Southwest, a division of Hilltop Securities, Inc., and J.P. Morgan Investment 
Management, Inc. First Southwest provides participant and marketing services while J.P. 
Morgan provides investment management services. Custodial and depository services are 
provided by J.P. Morgan Chase Bank N.A. or its subsidiary. 

Investments held by TexSTAR are valued using fair value. TexSTAR seeks to maintain a 
constant dollar value per share. Accordingly, the fair value of the Authority's position in 
TexSTAR is the same as the value of TexSTAR shares. The Authority implemented GASB 
Statement No. 72, "Fair Value Measurement and Application," during the current fiscal year. 
This statement establishes a hierarchy of inputs used to measure fair value as follows: Level 1 
inputs are based on quoted prices in active markets, Level 2 inputs are based on significant 
other observable inputs, and Level 3 inputs are based on significant unobservable inputs. The 
Authority's investment in TexSTAR is measured using Level 1 inputs. 
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Investments in TexST AR may be withdrawn via wire transfer on a same day basis, as long as 

the transaction is executed by 4 p.m. ACH withdrawals made by 4 p.m. will settle on the next 

business day. 

As of December 31, 2016, the Authority had the following investments and maturities: 

Maturities in Years 
Fund and Less Than 

Investment Type Fair Values I I -5 6 -10 

TexSTAR 

Restricted - Operations and Maintenance $ 1,541,922 $ 1,541,922 $ $ 

Restricted - Mitigation 50,238 50,238 

Restricted - Construction 60,732,758 60,732,758 

Unrestricted - Improvement Fund 15,797,875 15,797,875 
Unrestricted - Operations and Maintenance 8,736,467 8,736,467 

Money Market Mutual Funds 

Restricted Debt Service 22,442,269 22,442,269 

Certificates of Deposits 

Unrestricted - Operations and Maintenance 245,000 245,000 

Unrestricted - Operations and Maintenance 1,009,547 1,009,547 

TOT AL INVESTMENTS $ 110,556,076 $ 110,556,076 $ - 0 - $ - 0 -

Credit risk is the risk that the issuer or other counterparty to an investment will not fulfill its 
obligations. At December 31, 2016, the Authority's investments in TexSTAR and money 
market mutual funds were rated "AAAm" by Standard & Poor's. 

Interest rate risk is the risk that changes in interest rates will adversely affect the fair value of 
an investment. The Authority considers the investments in TexSTAR and the money market 
mutual funds to have a maturity of less than one (1) year due to the fact the share positions can 
usually be redeemed each day at the discretion of the Authority, unless there has been a 
significant change in value. 

The Authority's investment policies do not address investment credit and interest rate risk 
beyond the rating and maturity restrictions established by state statutes. 
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NOTE6. CAPITAL ASSETS 

Capital asset activity for the year ended December 31, 2016: 

January l, December 3 1, 
2016 Increases Decreases 2016 

Capital Assets Not Being 
Depreciated/ Amortized 
Land and Easements $ 35,044,466 $ 5,422,659 $ 67,198 $ 40,399,927 
Construction in Progress 4,843,828 17,215,056 3,680,338 18,378,546 

Total Capital Assets Not Being 
Depreciated/ Amortized $ 39,888,294 $ 22,637,715 $ 3,747,536 $ 58,778,473 

Capital Assets Subject to 
Depreciated/ Amortization 
Water Distribution System $ 172,046,913 $ 5,224,645 $ 101,953 $ 177,169,605 
Capital Contributions - City of 

Houston - Existing Facilities 103,582,126 1,721,148 105,303,274 
Capital Contributions - City of 

Houston - Luce Bayou 2,080,670 2,080,670 
Capital Contributions - City of 

Houston - NETL 525,821 525,821 
Interest in Joint Facilities -

Bellaire Pump Station 7,881,022 386,055 7,494,967 
Total Capital Assets Subject to 

Historical Cost $ 285,590,731 $ 7,471,614 $ 488,008 $ 292,574,337 

Less Accumulated 
Depreciated/ Amortization 
Water Distribution System $ 23,701,215 $ 3,933,161 $ $ 27,634,376 
Capital Contributions - City of 26,820,811 1,226,289 28,047,100 

Houston - Existing Facilities 
Capital Contributions - City of 360,558 29,023 2,144 387,437 

Houston - Luce Bayou 
Capital Contributions - City of 8,216 8,216 

Houston - NETL 
Interest in Joint Facilities 

Bellaire Pump Station 510,521 175,133 685,654 
Total Accumulated 

Depreciated/ Amortization $ 51,393,105 $ 5,371,822 $ 2,144 $ 56,762,783 

Total Depreciable Capital Assets, 
Net of Accumulated 
Depreciated/ Amortization $ 234,197,626 $ 2,099,792 $ 485,864 $ 235,811,554 

Total Capital Assets, Net of 
Accumulated Depreciation/ 
Amortization $ 274,085,920 $ 24,737,507 $ 4,233,400 $ 294,590,027 
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DECEMBER 31, 2016 

WATER TRUNKLINE FINANCING AGREEMENT/RESOLUTION 
AUTHORIZING CAPITAL ADVANCE AND REIMBURSEMENT 
PROCEDURE 

On May 6, 2002, as amended on August 14, 2002, and March 1, 2004, the Authority entered 
into the Water Trunkline Financing Agreement ("Trunkline Agreement") with Harris County 
Municipal Utility District No. 130, Harris County Municipal Utility District No. 162, Harris 
County Municipal Utility District No. 163, Harris County Municipal Utility District No. 179, 
Harris County Municipal Utility District No. 186, Harris County Municipal Utility District No. 
188, Harris County Municipal Utility District No. 208 and Spencer Road Public Utility District 
(the "Copperfield Districts"). The Copperfield Districts, except No. 130, are referred to herein 
as the "Participating Copperfield Districts." 

Pursuant to the Trunkline Agreement, the Participating Copperfield Districts funded a portion 
of the costs to design and construct the water distribution trunkline system to deliver water 
purchased by the Authority from the City of Houston to the Participating Copperfield Districts 
and other areas. The Authority funded the remainder of the costs to design and construct the 
trunkline and constructed the trunkline for ownership, operation and maintenance by the 
Authority as part of its regional surface water distribution system. 

Through June 1, 2003, the Participating Copperfield Districts advanced $5,686,664 to the 
Authority in accordance with the Trunkline Agreement. With the addition of an interest 
component and an issuance cost component, the total principal amount of the reimbursement 
credits to be received by the Participating Copperfield Districts in accordance with the 
Trunkline Agreement is $5,788,688. Beginning on June 1, 2003, the Authority initiated the 
monthly reimbursement credits to each Participating Copperfield District. The reimbursement 
credits, which include interest, will be provided in 307 equal monthly credits to be applied 
against all fees, rates and charges due to the Authority for groundwater pumpage and/or surface 
water purchased. The monthly reimbursement credit received by the Participating Copperfield 
Districts is $31,940. 

In addition to the Trunkline Agreement, the Authority has adopted a Resolution Authorizing 
Capital Advance and Reimbursement Procedure (collectively, the "Resolution") prior to certain 
bond issues. The Authority has adopted the Resolution pursuant to Section 4.04 of the Act to 
provide each district and municipality within its boundaries the opportunity to fund its share of 
certain capital costs of the Authority's system and to provide a mechanism for the 
reimbursement credit thereof. During 2005, and pursuant to the Resolution, the Authority 
received capital contributions from Mayde Creek Municipal Utility District, West Harris 
County Municipal Utility District No. 2 and West Park Municipal Utility District in the amount 
of $2,148,762. With the addition of an issuance cost component, the total principal amount of 
the reimbursement credit to be received by these three districts is $2,168,282. The 
reimbursement credits, which include interest, to these three districts will be provided in 306 
equal monthly credits to be applied against all fees, rates and charges due to the Authority for 
groundwater pumpage and/or surface water purchased. The monthly reimbursement credit 
received by these three districts for this capital contribution is $12,206. 
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During 2007, and pursuant to the Resolution, the Authority received capital contributions from 
Harris County Municipal Utility District No. 61 and West Park Municipal District in the 
amount of $647,465. With the addition of an issuance cost component, the total principal 
amount of the reimbursement credit to be received by these two districts is $664,475. The 
reimbursement credits, which include interest, to these two districts will be provided in 306 
equal monthly credits to be applied against all fees, rates and charges due to the Authority for 
groundwater pumpage and/or surface water purchased. The monthly reimbursement credit 
received by these two districts for this capital contribution is $3,707. 

During 2008, and pursuant to the Resolution, the Authority received a capital contribution from 
West Park Municipal District in the amount of $392,628. With the addition of an issuance cost 
component, the total principal amount of the reimbursement credit to be received by this one 
district is $396,454. The reimbursement credit, which includes interest, to this one district will 
be provided in 310 equal monthly credits to be applied against all fees, rates and charges due to 
the Authority for groundwater pumpage and/or surface water purchased. The monthly 
reimbursement credit received by this one district for this capital contribution is $2,222. 

During 2010, and pursuant to the Resolution, the Authority received capital contributions from 
Mayde Creek Municipal Utility District and West Park Municipal District in the amount of 
$1,343,665. With the addition of an issuance cost component, the total principal amount of the 
reimbursement credit to be received by these two districts is $1,359,219. The reimbursement 
credits, which include interest, to these two districts will be provided in 310 equal monthly 
credits to be applied against all fees, rates and charges due to the Authority for groundwater 
pumpage and/or surface water purchased. The monthly reimbursement credit received by these 
two districts for this capital contribution is $7,479. 

During 2015, and pursuant to the Resolution, the Authority received capital contributions from 
Memorial Municipal Utility District and West Park Municipal District in the amount of 
$1,411,356. With the addition of an issuance cost component, the total principal amount of the 
reimbursement credit to be received by these two districts is $1,428,292. The reimbursement 
credits, which include interest, to these two districts will be provided in 300 equal monthly 
credits to be applied against all fees, rates and charges due to the Authority for groundwater 
pumpage and/or surface water purchased. The monthly reimbursement credit received by these 
two districts for this capital contribution is $7,264. 
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WEST HARRIS COUNTY REGIONAL WATER AUTHORITY 
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NOTE7. 

DECEMBER 31, 2016 

WATER TRUNKLINE FINANCING AGREEMENT/RESOLUTION 
AUTHORIZING CAPITAL ADVANCE AND REIMBURSEMENT 
PROCEDURE (Continued) 

During the current fiscal year, the interest cost on all the contribution credits was $381,297. 
The following is a schedule of the credits and interest to be given by the Authority. 

Fiscal Year 
2017 
2018 
2019 
2020 
2021 

2022-2026 
2027-2031 
2032-2036 
2037-2040 

Payable Within 
One Year 

Payable After 
One Year 

Principal 
$ 414,752 

433,849 
453,829 
474,732 
496,603 

2,848,158 
2,176,360 

745,173 
324,013 

$ 8,367,469 

$ 414,752 

$ 7,952,717 

Interest 
$ 363,044 

343,947 
323,967 
303,064 
281,193 

1,040,822 
404,102 
125,332 
24,659 

$ 3,210,130 

$ 363,044 

$ 2,847,086 

Total 
$ 777,796 

777,796 
777,796 
777,796 
777,796 

3,888,980 
2,580,462 

870,505 
348,672 

$ 11,577,599 

$ 777,796 

$ 10,799,803 

The changes in the amount due to participants by the Authority during the fiscal year ended 
December 31, 2016, are summarized as follows: 

Due to Other Governmental Units-January 1, 2016 

Less: Capital Contribution Credits Applied in the Current Fiscal Year 

Due to Other Governmental Units-December 31, 2016 

$ 8,763,968 

396,499 

$ 8,367,469 

NOTE 8. GROUNDWATER REDUCTION PLAN PARTICIPATION AGREEMENT 

On April 30, 2002, the Authority entered into Groundwater Reduction Plan Participation 
Agreements ("GRPP A") with Trail of the Lakes Municipal Utility District, Harris County 
Municipal Utility District No. 46, Harris County Municipal Utility District No. 106, Harris 
County Municipal Utility District No. 132, Harris County Municipal Utility District No. 151, 
Harris County Municipal Utility District No. 152, Harris County Municipal Utility District No. 
180, Harris County Municipal Utility District No. 290, and Harris County Municipal Utility 
District No. 292 (the "GRPPA Districts"). The GRPPA Districts are located outside the 
Authority's boundaries. The Authority agreed to include the GRPP A Districts into the 
Authority's groundwater reduction plan as non-voting members, and the GRPPA Districts 
agreed to pay the Authority the monthly groundwater pumpage fee, and if the Authority 
delivers surface water to them, the monthly surface water fee. 
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DECEMBER 31, 2016 

NOTE9. WATER SUPPLY CONTRACT WITH THE CITY OF HOUSTON 

On April 8, 2003, the Authority entered into a Water Supply Contract (the "Contract") with the 
City of Houston (the "City"). Under the Contract, the Authority purchases potable treated 
surface water from the City for distribution and use for domestic, commercial and other 
purposes. The City is responsible for the design, construction, ownership, maintenance and 
operation of the Untreated Water Facilities and the Treated Water Facilities upstream from the 
point(s) of delivery. The Authority is responsible for the design, construction, ownership, 
maintenance and operation of all facilities downstream of the point(s) of delivery. The City will 
make available to the Authority at the point(s) of delivery the amount of water that equals the 
Water Demand Allocation, which is currently 28.25 million gallons per day ("mgd"). 

In 2003, the Authority paid $51,440,991 for the Treated Water Facilities Capital Contribution 
for the initial 18.25 mgd Treated Water Facilities Demand Allocation. In addition, prior to 
December 31, 2009, the Authority paid the City $12,833,590 for the Untreated Water Facilities 
Demand Allocation for its initial 18.25 mgd. 

The Authority may submit a reservation request to the City for an increase in its Water 
Facilities Demand Allocation and make appropriate payment for the approved reservation 
increase. In 2006, the Authority obtained City approval of an additional 10 mgd reservation 
request and the Authority paid the City an additional $33,374,275 for the 10 mgd increase in its 
Treated Water Facilities Demand Allocation to bring the total Treated Water Facilities Demand 
Allocation to 28.25 mgd. The Authority paid the City $7,032,104 in April of 2010 for its 10 
mgd increase in the Untreated Water Facilities Demand Allocation. In the event the City 
constructs or acquires New Untreated Water Facilities, the Authority is also responsible to 
annually pay the City for the Authority's share of the City's annual debt service for the New 
Untreated Water Facilities. 

The Authority is required to reimburse the City on a periodic basis for the expenses incurred by 
the City in producing and treating the water delivered to the Authority. The City is required to 
engage an independent auditor on an annual basis to true-up the costs charged to the Authority. 
During the current fiscal year, the Authority recorded an expense of $6,373,629 for purchased 
water, which was partially offset by a credit from the City in the amount of $229,175 for the 
years 2015 and 2016 true-ups. 

Effective January 30, 2009, the Authority and the City entered into the First Supplement to the 
Water Supply Contract, as amended January 22, 2013 (the "First Supplement"), to increase the 
supply of untreated surface water available to the Authority, the City and the other participating 
regional water authorities through the construction of the Luce Bayou Interbasin Transfer 
Project ("Luce Bayou"). When completed, Luce Bayou will convey approximately 400 mgd of 
untreated surface water from the Trinity River to Lake Houston. The First Supplement and 
Water Supply Contract remain in effect until January 1, 2080. 
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NOTES TO FINANCIAL STATEMENTS 

NOTE9. 

DECEMBER 31, 2016 

WATER SUPPLY CONTRACT WITH THE CITY OF HOUSTON 
(Continued) 

Under the terms of the First Supplement, the Authority will make the following payments to the 
City: 

Lump Sum Payments for Right-of-Way Costs. The Authority paid the City a lump sum 
payment for its share of Luce Bayou rights-of-way costs in three payments as follows: (1) 
$1,110,000, which was paid in 2009, (2) $555,000 was paid in 2010, and (3) $555,000 was paid 
in 2012. At the completion of right-of-way acquisition, a "true-up" was required to be 
performed such that the Authority received a reimbursement of $139,417 including interest for 
the amount overpaid. This was recorded as a reduction to Capital Assets- Interest in Joint 
Facilities in the financial statements. 

Payments for Existing Untreated Water Facilities. The Authority seeks to increase its Untreated 
Water Facilities Demand Allocation from 28.25 mgd to 110.3 mgd, which is currently 
estimated to be the Authority's surface water demand in the year 2040. Under the terms of the 
First Supplement, the Authority is required to make four payments to the City for Existing 
Untreated Water Facilities. 

Each payment is based on a formula defined in the First Supplement based on the Authority's 
water demand needs in 2025, 2030, 2035 and 2040. The payments are due as follows: (1) the 
first payment is due at the time Luce Bayou has been completed; (2) the second payment is due 
upon the earlier of (i) June 30, 2025, or (ii) when the Authority needs its 2030 water demand; 
(3) the third payment is due upon the earlier of (i) June 30, 2030, or (ii) when the Authority 
needs its 2035 water demand; and (4) the fourth payment is due upon the earlier of (i) June 30, 
2035, or (ii) when the Authority needs its 2040 water demand. 

Payment for Phases 1 and 2 Annual New Untreated Water Facilities. Payments made to the 
City for Phase 1 and 2 Annual New Untreated Water Facilities are to be used only for the 
purpose of making debt service payments on obligations issued for the construction of Phase 1 
and Phase 2 of Luce Bayou. The formulas used to calculate payments are defined in the 
contract and take into consideration the Authority's 110.3 mgd Untreated Water Facilities 
Demand Allocation (comprised of the Authority's current 28.25 mgd plus an additional 82.05 
mgd upon completion of Luce Bayou), the total amount of untreated water sold by the City to 
all customers and the City's annual debt service requirement. During the current year, the 
Authority paid the City $49,546 for its share of the Luce Bayou State Participation Loan 
Annual payment. 

Effective February 25, 2015, the Authority and the City executed the Second Supplement to the 
Water Supply Contract (the "Second Supplement") to provide for sharing the cost to construct 
additional treated water facilities to add 320 mgd of treated water capacity to Houston's 
Northeast Water Purification Plant ("NEWPP"). The Authority seeks to increase its Treated 
Water Facilities Demand Allocation from 28.25 mgd to 110.67 mgd. 
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DECEMBER 31, 2016 

WATER SUPPLY CONTRACT WITH THE CITY OF HOUSTON 
(Continued) 

Under the terms of the Second Supplement: 

• The parties intend Houston to cause Phase 1 to be substantially complete not later than 
August 31, 2021 for 80 mgd of treated water capacity, of which the Authority made a 
reservation for 17.03 mgd 

• The parties intend Houston to cause Phase 2 to be substantially complete not later than 
June 30, 2024 for 240 mgd of treated water capacity, of which the Authority made a 
reservation for 65.39 mgd 

• As stipulated by the Second Supplement, the Authority paid to the City $471,011 for 
costs incurred by Houston prior to December 1, 2014 

• Total cash calls due from the Authority are estimated to be $326,995,224 through 2025 
• Cash Call No. 1 in the amount of $1,796,543, Cash Call No. 2 in the amount of 

$1,702,385, Cash Call No. 2B in the amount of $1,205,973 and Cash Call No. 4 & 4A 
in the amount of $4,120,960 were paid to the City by the Authority to be used toward 
the costs of the NE WPP expansion 

• The Central Harris County Regional Water Authority, North Fort Bend Water 
Authority, and North Harris County Regional Water Authority ("Other Authorities") 
are also participating in the 320 mgd expansion to the NEWPP and Houston has 
entered into agreements ("Other Second Supplements") with them that are similar to 
the Authority's Second Supplement 

• The Other Authorities are third party beneficiaries to the Authority's Second 
Supplement, with the right to enforce Houston's and the Authority's respective 
obligations thereunder, and the Authority is a third party beneficiary to the Other 
Second Supplements with the right to enforce Houston's and the Other Authorities' 
respective obligations thereunder. 

The NEWPP expansion project cost estimate, phasing, and estimated delivery dates described 
above are based on various project-scope, cost, and schedule assumptions, which assumptions 
will be revised from time to time throughout the course of the project. These assumptions are 
currently being reviewed by the parties participating in the project and it is expected that, upon 
completion of this review, the cost estimate for the NEWPP expansion project may increase 
beyond the current estimate, the phasing may be adjusted, and the estimated delivery dates may 
be delayed. These revisions to the cost estimate and delivery dates could substantially increase 
the cost of the project and delay completion of the project. 

On November 10, 2015, the Authority and the City executed the Third Supplement to the 
Water Supply Contract to provide for sharing the cost to construct a segment of water 
transmission lines known as the Segment 1 or Northeast Transmission Line (NETL) Project. 
This project is to be substantially complete not later than September 1, 2020. The Authority's 
NETL Project reservation is 82.42 mgd 
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WATER SUPPLY CONTRACT WITH THE CITY OF HOUSTON 
(Continued) 

The Authority's estimated share of the total costs is approximately $3,652,504. The City will 
invoice the Authority prior to engaging a design engineer and after the City's Utility Official 
has selected a construction contractor to whom the Utility Official will recommend the City 
award the construction contract. During 2016, the Authority made payments under the Third 
Supplement for the NETL Project in the amount of $525,821. 

NOTE 10. WATER CONSERVATION CREDITS 

The Authority participates in the Water Wise program sponsored by the Harris Galveston 
Subsidence District (the "Subsidence District"). The Authority receives a Certificate of Deposit 
water conservation credit equal to 84,000 gallons of groundwater (which equals 1,400 gallons 
per month for five years) for each student sponsored. Redemption of the Certificate of Deposit 
requires the Subsidence District to increase the redeemer's groundwater allocation by the 
amount of the water conservation credit, provided however that Certificates of Deposit issued 
beginning with the 2001-2002 school year (Series B) may only be applied to a maximum of 
thirty percent of the permittee's total water demand. The Authority began purchasing water 
conservation credits from other entities in 2002. The cost paid to the Subsidence District to 
sponsor each student and the cost paid to other entities to purchase water conservation credits is 
recorded as an asset and will be expensed in the year in which the credit( s) are redeemed. The 
Authority also sells credits to other entities. As of December 31, 2016, the Authority's 
investment in the water conservation credits is $1,853,488. 

NOTE 11. JOINT FACILITIES AGREEMENT 

The Authority and North Fort Bend Water Authority (the "Fort Bend Authority") entered into a 
Joint Facilities Agreement dated July 1, 2011, as amended March 1, 2012, (the "Agreement") 
to jointly design, acquire, construct, finance, operate and maintain (i) certain booster pump 
stations and water transmission facilities in the Mission Bend area to receive water from the 
City for ultimate delivery to the authorities' respective customers, and (ii) the Surface Water 
Supply Project described below. 

Segments O & IA. The Fort Bend Authority is responsible for the design and construction of 
Segments O & IA. The Authority will pay to the Fort Bend Authority its pro rata share of total 
project costs which varies depending on the segment. The Fort Bend Authority will own and 
operate the segments for the benefit of both parties. Each authority will have an equitable 
interest to the extent of its pro rata share. 

Bellaire Pump Station. The Fort Bend Authority is responsible for the purchase of land for the 
Bellaire Pump Station as well as the design and construction of Phases 1 and 2. In 2011, the 
Authority paid the Fort Bend Authority $364,550 for its portion of realty costs associated with 
the Bellaire Pump Station, which is included in the Authority's capital asset schedule. 
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NOTEll. JOINT FACILITIES AGREEMENT (Continued) 

The Authority was invoiced for its estimated share of construction costs of Phase 1 based on its 
current pro-rata share of 8%, plus its share of Phase 1 facilities that are over-sized for the 
Authority's future needs. In 2012, the Authority paid $6,201,866 to the Fort Bend Authority for 
its portion of the estimated share of these costs. The Fort Bend Authority will own and operate 
the Bellaire Pump Station for the benefit of both parties. Each authority will have an equitable 
interest to the extent of its pro rata share. 

During the 2015 fiscal year, The Fort Bend Authority performed a reconciliation and final 
accounting of Segments O and IA project costs and Phase I the Bellaire Pump Station costs as 
required by the Agreement. Based on the final accounting, the Authority recorded $933,681 as 
Due to Other Authority for its remaining pro-rata share of the projects. 

Phase 2 is planned to add capacity to the Bellaire Pump Station for the benefit of the Authority. 
The Fort Bend Authority will design and construct Phase 2 provided that the Authority pays all 
Phase 2 project costs. The Fort Bend Authority will invoice the Authority for 100% of Phase 2 
design and construction costs. 

Surface Water Supply Project (formerly known as the Second Source Waterline). This project 
consists of water mains, pump stations, re-pump stations, re-pressurization stations and related 
appurtenances needed to convey water from the City's NEWPP to the authorities. The Surface 
Water Supply Project is required to be completed no later than June 30, 2024. The Authority 
will own and operate the Surface Water Supply Project for the benefit of both parties. Each 
authority will have an equitable interest to the extent of its pro rata share. 

The Authority will invoice itself and the Fort Bend Authority for each authority's respective 
pro-rata share of realty acquisition costs, engineering costs, and construction costs, which 
invoices are required to be paid pursuant to the terms of the Agreement. All deposits are to be 
deposited into a separate bank account and the bookkeeper will provide monthly reports of the 
application of each authority's payment for project costs and ofrelated interest earnings. 

The responsible authority, which means the Fort Bend Authority for Segment 0, Segment IA, 
and the Bellaire Pump Station and the Authority for the Surface Water Supply Project, will 
maintain, repair and operate the joint facilities for which it is responsible. Prior to the joint 
facilities going into service, each authority will pay their respective shares of operation and 
maintenance expenses which will be allocated based on the authorities' pro-rata share of the 
applicable joint facility. After the facilities go into service, each authority will pay a fraction of 
the monthly operation and maintenance expenses based on the amount of water received. 

Each authority is required to establish a separate joint facilities account. All funds received and 
any expenses related to the joint facilities shall be accounted for through this account. Each 
month, the responsible authority will provide a bill to each authority for its respective share of 
the actual expenses made from the joint facilities account. Additionally, an initial deposit of 
one fourth of the annual budget prepared for the joint facilities account will be billed. The 
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NOTEll. JOINT FACILITIES AGREEMENT (Continued) 

authorities will establish a capital replacement account for each joint facility, and the amount 
and timing of funding of this account will be mutually agreed upon. 

As required by the Agreement, the Authority established the Surface Water Supply Project fund 
to account for project costs associated with the Surface Water Supply Project. The Fort Bend 
Authority has deposited a total of $10,364,862 into this account for its portion of the estimated 
Surface Water Supply Project realty costs. As of December 31, 2016, the remaining balance 
from these advances is $865,485 which is recorded as a construction advance. 

Additionally, the Fort Bend Authority and the Authority deposited $8,585 and $12,665 
respectively into the joint facilities account for its portion of the operating reserve. During the 
current year, the Fort Bend Authority was billed $125,295 for its share of operation and 
maintenance expenses related to the joint facilities. 

Water Improvement Fund Bonds. The Authority is authorized to issue bonds financed through 
the Water Improvement Fund (WIF) of the Texas Water Development Board (TWDB) to fund 
a portion of the Surface Water Supply Project costs. Debt service requirements for these bonds 
will be shared between the Authority and the Fort Bend Authority on a pro-rata basis. The Fort 
Bend Authority is required to make two payments to the Authority each year equal to the Fort 
Bend Authority's pro-rata share of the annual debt service on the bonds. In 2012, the Authority 
issued its $41,965,000 Series 2012 Water System Revenue Bonds to the TWDB related to this 
Agreement. The Fort Bend Authority's pro-rata share of these bonds is $18,842,285, which was 
recorded as an asset and a deferred inflow of resources on the Statement of Net Position. 
During the current year, the Fort Bend Authority paid the Authority $1,095,839 for its pro-rata 
share of the annual debt service payment and paying agent fees, which consists of a principal 
reduction of$936,165 and an interest component of$157,987. As of December 31, 2016, the 
outstanding balance of the receivable and deferred inflow is $14,738,425. 

The Fort Bend Authority's share of the debt service requirements on the WIF bonds is as 
follows: 

Fiscal Year Princieal 
2017 $ 936,165 
2018 936,165 
2019 936,165 
2020 940,655 
2021 945,145 

2022-2026 4,853,690 
2027-2031 5,190,440 

$ 14,738,425 
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Interest 
$ 157,987 

157,987 
156,677 
153,868 
149,072 
616,018 
276,194 

$ 1,667,803 

$ 

$ 

Total 
1,094,152 
1,094,152 
1,092,842 
1,094,523 
1,094,217 
5,469,708 
5,466,634 

16,406,228 
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NOTE 12. RISK MANAGEMENT 

The Authority is exposed to various risks of loss related to torts; theft of, damage to and 
destruction of assets; errors and omissions; and natural disasters for which the Authority carries 
commercial insurance. There were no significant reductions in insurance coverage from the 
prior year and settlements have not exceeded coverage in the past three years. 

NOTE 13. UNUSED LETTER OF CREDIT 

The Authority is required to issue an Irrevocable Standby Letter of Credit in the amount of 
$1,000,000 for the benefit of CenterPoint Energy Houston Electric, LLC. The letter of credit 
was amended to extend the expiration date to February 13, 2018. 
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WEST HARRIS COUNTY REGIONAL WATER AUTHORITY 
SERVICES AND RA TES 

FOR THE YEAR ENDED DECEMBER 31, 2016 

1. SERVICES PROVIDED BY THE DISTRICT DURING THE FISCAL YEAR: 

Retail Water x Wholesale Water 

Retail Wastewater Wholesale Wastewater 

Parks / Recreation Fire Protection 

Solid Waste/ Garbage Flood Control 

Participates in joint venture, regional system and/or wastewater service 
( other than emergency interconnect) 

x Other (Specify): Ground Water Reduction Plan Services 

2. WHOLESALE RATES FOR SURFACE WATER: 

Based on rate order approved November 11, 2015: 

Minimum 
Charge 

SURF ACE WATER: $ -0-

GROUND WATER 
REDUCTION 
PLANS FEE: $ -0-

Minimum Usage 

0,001 

0,001 

Flat Rate YIN 

N 

N 

Drainage 

Irrigation 

Security 

Roads 

Rate per 1,000 
Gallons Over 

Minimum Usage 

2.65* 

2.25* 

Usage Levels 

0,001 and up 

0,001 and up 

*Effective January I, 2017, the rate for surface water increased to $2.85 and the rate for groundwater reduction 
plan fee increased to $2.45. 

3. TOT AL WATER CONSUMPTION DURING THE FISCAL YEAR ROUNDED TO THE NEAREST 
THOUSAND: (UNAUDITED) 

Gallons purchased: 

Gallons sold to participants: 

8,353,910,000 

8,216,795,600 

Water Accountability Ratio: 98% 
(Gallons billed and sold/Gallons 

pumped and purchased) 

From: City of Houston 

See accompanying independent auditor's report. 
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FOR THE YEAR ENDED DECEMBER 31, 2016 

4. STANDBY FEES (authorized only under TWC Section 49.231) (Not Applicable) 

5. LOCATION OF DISTRICT 

Is the Authority located entirely within one county? 

Yes No X 

County or Counties in which the Authority is located: 

Harris County, Texas and Fort Bend County, Texas 

Is the Authority located within a city? 

Entirely__ Partly_X_ Not at all 

Is the Authority located within a city's extra territorial jurisdiction (ETJ)? 

Entirely__ Partly_X_ 

ETJs in which the Authority is located: 

Not at all 

City of Houston, Texas and City of Katy, Texas 

Are Board members appointed by an office outside the Authority? 

Yes X No 

Pursuant to the Act, the water districts and municipalities within each of the nine director 
precincts within the Authority appoint the director for that precinct. 

See accompanying independent auditor's report. 
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WEST HARRIS COUNTY REGIONAL WATER AUTHORITY 
EXPENSES 

DECEMBER 31, 2016 

PERSONNEL EXPENDITURES (Including Benefits): $ -0-

PROFESSIONAL FEES: 
Auditing 55,900 

Accounting 21,000 

Engineering 1,886,472 

Legal 653,851 

Risk Management Services 70,000 

Rate Study 25,000 

TOTAL PROFESSIONAL FEES $ 2,712,223 

PURCHASED SERVICES FOR RESALE: 
Purchased Water $ 6,373,629 

CONTRACTED SERVICES: 
Bookkeeping $ 208,068 

Operations 424,600 

Website and Communications I 86,371 

Paying Agent 25,800 
TOTAL CONTRACTED SERVICES $ 844,839 

UTILITIES: 
Electricity $ 533,677 

REPAIRS AND MAINTENANCE $ 808,312 

OTHER EXPENSES: 
Director Fees $ 54,050 

Dues 1,108 

Insurance 151,656 

Laboratory Fees 33,523 

Office Supplies and Postage 5,459 

Other 721 

Permit Fees 303,623 

Legal Notices & Publications 91,343 

Payroll Taxes 4,290 

Travel and Meetings 14,062 

TOT AL OTHER EXPENSES $ 659,835 

See accompanying independent auditor's report. 
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DEPRECIATION/AMORTIZATION: 
Amortized Capital Contributions to City of Houston $ 1,261,381 
Depreciation 4,108,296 

TOTAL DEPRECIATION/AMORTIZATION $ 5,369,677 

TOTAL OPERATING EXPENSES $ 17,302,192 

NON-OPERA TING EXPENSES 
Professional Fees 1,845,302 
Reimbursement for Chloramine Conversions 291,615 
Bond Issuance Costs 1,650,397 
City of Houston Luce Bayou Debt Service 49,546 
Interest Expense 11,173,035 

TOTAL NON-OPERATING EXPENSES $ 15,009,895 

TOT AL EXPENSES $ 32,312,087 

See accompanying independent auditor's report. 
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Accrued 
Identification or Interest 

Certificate Maturity Balance at End Receivable at 
Funds Number Interest Rate Date of Year End of Year 

ENTERPRISE FUND 
Investment Pools: 

TexSTAR XXXXXXI Ill 0.4815% Daily $ 10,278,389 $ 
TexSTAR XXXXXX:2550 0.4815% Daily 15,797,875 
TexSTAR XXXXXX:2560 0.4815% Daily 25,119 

· TexSTAR XXXXXX:2561 0.4815% Daily 25,119 
TexSTAR XXXXXX:0160 0.4815% Daily 28,713,890 
TexSTAR XXXXXX:0161 0.4815% Daily 32,018,868 

Fidelity Institutional Money Market Treasury Portfolio Fund: 
Regions Bank XXXXXX:5410 0.0100% Daily 81,560 
Regions Bank XXXXXX:0834 0.0100% Daily 2,114,751 
Regions Bank XXXXXX:0816 0.0100% Daily 7,505,063 
Regions Bank XXXXXX:0843 0.0100% Daily 7,862,202 
Regions Bank XXXXXX:5429 0.0100% Daily 2,505,779 
Regions Bank XXXXXX:6543 0.0100% Daily 943,166 
Regions Bank XXXXXX6696 0.0100% Daily 1,429,748 

Certificates of Deposits: 
Icon Bank XX7237 0.90% 11/17/2017 245,000 266 
Central Bank XXXX0277 0.75% 11/13/2017 1,009,547 996 

TOT AL - ENTERPRISE FUND $ 110,556,076 $ 1,262 

See accompanying independent auditor's report. 
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SERIES - 2 0 0 7 

Due During Fiscal Interest Due 
Years Ending Principal Due June 15/ 
December 31 December 15 December 15 Total 

2017 $ 2,035,000 $ 1,053,738 $ 3,088,738 
2018 2,115,000 972,338 3,087,338 
2019 2,220,000 866,588 3,086,588 
2020 2,340,000 755,588 3,095,588 
2021 2,450,000 638,588 3,088,588 
2022 2,570,000 516,088 3,086,088 
2023 2,690,000 402,088 3,092,088 
2024 2,815,000 274,313 3,089,313 
2025 2,960,000 140,600 3,100,600 

TOTAL $ 22,195,000 $ 5,619,929 $ 27,814,929 

See accompanying independent auditor's report. 
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LONG-TERM DEBT SERVICE REQUIREMENTS 

DECEMBER 31, 2016 

SERIES - 2 0 0 9 

Due During Fiscal Interest Due 
Years Ending Principal Due June 15/ 
December 31 December 15 December 15 Total 

2017 $ 1,770,000 $ 2,506,350 $ 4,276,350 
2018 1,855,000 2,417,850 4,272,850 
2019 1,950,000 2,325,100 4,275,100 
2020 2,045,000 2,227,600 4,272,600 
2021 2,130,000 2,145,800 4,275,800 
2022 2,215,000 2,060,600 4,275,600 
2023 2,325,000 1,949,850 4,274,850 
2024 2,415,000 1,856,850 4,271,850 
2025 2,515,000 1,760,250 4,275,250 
2026 2,640,000 1,634,500 4,274,500 
2027 2,770,000 1,502,500 4,272,500 
2028 2,905,000 1,364,000 4,269,000 
2029 3,050,000 1,218,750 4,268,750 
2030 3,185,000 1,083,750 4,268,750 
2031 3,345,000 924,500 4,269,500 
2032 3,515,000 757,250 4,272,250 
2033 3,690,000 581,500 4,271,500 
2034 3,875,000 397,000 4,272,000 
2035 4,065,000 203,250 4,268,250 

TOTAL $ 52,260,000 $ 28,917,250 $ 81,177,250 

See accompanying independent auditor's report. 
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WEST HARRIS COUNTY REGIONAL WATER AUTHORITY 
LONG-TERM DEBT SERVICE REQUIREMENTS 

DECEMBER 31, 2016 

SERIES - 2 0 1 2 

Due During Fiscal Interest Due 
Years Ending Principal Due June 15/ 
December 31 December 15 December 15 Total 

2017 $ 2,085,000 $ 351,865 $ 2,436,865 
2018 2,085,000 351,865 2,436,865 
2019 2,085,000 348,946 2,433,946 
2020 2,095,000 342,691 2,437,691 
2021 2,105,000 332,006 2,437,006 
2022 2,120,000 317,271 2,437,271 
2023 2,135,000 299,252 2,434,252 
2024 2,160,000 277,048 2,437,048 
2025 2,185,000 252,424 2,437,424 
2026 2,210,000 225,985 2,435,985 
2027 2,240,000 196,592 2,436,592 
2028 2,270,000 164,112 2,434,112 
2029 2,310,000 124,160 2,434,160 
2030 2,350,000 85,814 2,435,814 
2031 2,390,000 44,454 2,434,454 

TOTAL $ 32,825,000 $ 3,714,485 $ 36,539,485 

See accompanying independent auditor's report. 
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WEST HARRIS COUNTY REGIONAL WATER AUTHORITY 
LONG-TERM DEBT SERVICE REQUIREMENTS 

DECEMBER 31, 2016 

SERIES - 2 0 1 3 

Due During Fiscal Interest Due 
Years Ending Principal Due June 15/ 
December 31 December 15 December 15 Total 

2017 $ 4,080,000 $ 1,555,200 $ 5,635,200 
2018 4,205,000 1,432,800 5,637,800 
2019 4,370,000 1,264,600 5,634,600 
2020 4,545,000 1,089,800 5,634,800 
2021 4,730,000 908,000 5,638,000 
2022 4,965,000 671,500 5,636,500 
2023 5,185,000 448,250 5,633,250 
2024 3,780,000 189,000 3,969,000 

TOTAL $ 35,860,000 $ 7,559,150 $ 43,419,150 

See accompanying independent auditor's report. 
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WEST HARRIS COUNTY REGIONAL WATER AUTHORITY 
LONG-TERM DEBT SERVICE REQUIREMENTS 

DECEMBER 31, 2016 

SERIES - 2 0 1 4 

Due During Fiscal Interest Due 
Years Ending Principal Due June 15/ 
December 31 December 15 December 15 Total 

2017 $ 2,970,000 $ 1,750,813 $ 4,720,813 
2018 3,090,000 1,632,013 4,722,013 
2019 3,155,000 1,570,213 4,725,213 
2020 3,275,000 1,444,013 4,719,013 
2021 3,410,000 1,313,013 4,723,013 
2022 2,305,000 1,223,500 3,528,500 
2023 1,108,250 1,108,250 
2024 3,875,000 1,108,250 4,983,250 
2025 4,070,000 914,500 4,984,500 
2026 711,000 711,000 
2027 4,510,000 711,000 5,221,000 
2028 4,735,000 485,500 5,220,500 
2029 4,975,000 248,750 5,223,750 

TOTAL $ 40,370,000 $ 14,220,815 $ 54,590,815 

See accompanying independent auditor's report. 
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WEST HARRIS COUNTY REGIONAL WATER AUTHORITY 
LONG-TERM DEBT SERVICE REQUIREMENTS 

DECEMBER 31, 2016 

SERIES - 2 0 1 5 

Due During Fiscal Interest Due 
Years Ending Principal Due June 15/ 
December 31 December 15 December 15 Total 

2017 $ 830,000 $ 297,437 $ 1,127,437 
2018 835,000 294,283 1,129,283 
2019 840,000 289,607 1,129,607 
2020 850,000 283,559 1,133,559 
2021 855,000 276,164 1,131,164 
2022 865,000 267,529 1,132,529 
2023 880,000 257,495 1,137,495 
2024 895,000 246,055 1,141,055 
2025 905,000 233,614 1,138,614 
2026 925,000 220,310 1,145,310 
2027 940,000 205,140 1,145,140 
2028 960,000 188,126 1,148,126 
2029 980,000 169,310 1,149,310 
2030 1,000,000 148,731 1,148,731 
2031 1,025,000 126,731 1,151,731 
2032 1,050,000 103,360 1,153,360 
2033 1,075,000 79,000 1,154,000 
2034 1,100,000 53,523 1,153,523 
2035 1,130,000 27,233 1,157,233 

TOTAL $ 17,940,000 $ 3,767,207 $ 21,707,207 

See accompanying independent auditor's report. 
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WEST HARRIS COUNTY REGIONAL WATER AUTHORITY 
LONG-TERM DEBT SERVICE REQUIREMENTS 

DECEMBER 31, 2016 

SERIES - 2 0 1 5 A 

Due During Fiscal Interest Due 
Years Ending Principal Due June 15/ 
December 31 December 15 December 15 Total 

2017 $ 1,585,000 $ 2,613,331 $ 4,198,331 
2018 1,650,000 2,549,931 4,199,931 
2019 2,315,000 2,467,431 4,782,431 
2020 2,430,000 2,351,681 4,781,681 
2021 2,555,000 2,230,181 4,785,181 
2022 2,680,000 2,102,432 4,782,432 
2023 2,820,000 1,968,432 4,788,432 
2024 2,960,000 1,827,431 4,787,431 
2025 3,095,000 1,679,431 4,774,431 
2026 3,250,000 1,524,681 4,774,681 
2027 3,375,000 1,362,181 4,737,181 
2028 3,560,000 1,193,431 4,753,431 
2029 3,710,000 1,051,031 4,761,031 
2030 3,865,000 902,631 4,767,631 
2031 1,025,000 748,031 1,773,031 
2032 1,055,000 714,719 1,769,719 
2033 1,090,000 679,113 1,769,113 
2034 1,130,000 642,325 1,772,325 
2035 1,165,000 604,187 1,769,187 
2036 1,210,000 563,413 1,773,413 
2037 1,255,000 518,038 1,773,038 
2038 1,300,000 470,975 1,770,975 
2039 1,350,000 422,225 1,772,225 
2040 1,400,000 371,600 1,771,600 
2041 1,455,000 315,600 1,770,600 
2042 1,515,000 257,400 1,772,400 
2043 1,575,000 196,800 1,771,800 
2044 1,640,000 133,800 1,773,800 
2045 1,705,000 68,200 1,773,200 

TOTAL $ 59,720,000 $ 32,530,662 $ 92,250,662 

See accompanying independent auditor's report. 
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WEST HARRIS COUNTY REGIONAL WATER AUTHORITY 
LONG-TERM DEBT SERVICE REQUIREMENTS 

DECEMBER 31, 2016 

SERIES - 2 0 1 6 

Due During Fiscal Interest Due 
Years Ending Principal Due June 15/ 
December 31 December 15 December 15 Total 

2017 $ $ 943,153 $ 943,153 
2018 1,045,000 832,194 1,877,194 
2019 1,050,000 825,401 1,875,401 
2020 1,055,000 817,421 1,872,421 
2021 1,065,000 808,559 1,873,559 
2022 1,070,000 798,868 1,868,868 
2023 1,080,000 788,275 1,868,275 
2024 1,095,000 776,503 1,871,503 
2025 1,105,000 763,363 1,868,363 
2026 1,120,000 749,108 1,869,108 
2027 1,130,000 733,764 1,863,764 
2028 1,150,000 716,023 1,866,023 
2029 1,170,000 696,588 1,866,588 
2030 1,190,000 673,071 1,863,071 
2031 1,215,000 647,129 1,862,129 
2032 1,240,000 619,306 J,859,306 
2033 1,270,000 590,414 1,860,414 
2034 1,300,000 560,061 1,860,061 
2035 1,330,000 527,301 1,857,301 
2036 1,365,000 494,051 1,859,051 
2037 1,400,000 459,380 1,859,380 
2038 1,440,000 421,440 1,861,440 
2039 1,480,000 382,416 1,862,416 
2040 1,520,000 342,308 1,862,308 
2041 1,565,000 301,116 1,866,116 
2042 1,605,000 258,704 1,863,704 
2043 1,655,000 209,912 1,864,912 
2044 1,700,000 159,600 1,859,600 
2045 1,750,000 107,920 1,857,920 
2046 1,800,000 54,720 1,854,720 

TOTAL $ 37,960,000 $ 17,058,069 $ 55,018,069 

See accompanying independent auditor's report. 

- 51 -



WEST HARRIS COUNTY REGIONAL WATER AUTHORITY 
LONG-TERM DEBT SERVICE REQUIREMENTS 

DECEMBER 31, 2016 

SERIES - 2 0 1 6 A 

Due During Fiscal Interest Due 
Years Ending Principal Due June 15/ 
December 31 December 15 December 15 Total 

2017 $ $ 1,429,748 $ 1,429,748 
2018 1,458,100 1,458,100 
2019 1,458,100 1,458,100 
2020 610,000 1,458,100 2,068,100 
2021 640,000 1,427,600 2,067,600 
2022 670,000 1,395,600 2,065,600 
2023 705,000 1,362,100 2,067,100 
2024 740,000 1,326,850 2,066,850 
2025 780,000 1,289,850 2,069,850 
2026 815,000 1,250,850 2,065,850 
2027 860,000 1,210,100 2,070,100 
2028 900,000 1,167,100 2,067,100 
2029 945,000 1,122,100 2,067,100 
2030 995,000 1,074,850 2,069,850 
2031 1,045,000 1,025,100 2,070,100 
2032 1,095,000 972,850 2,067,850 
2033 1,150,000 918,100 2,068,100 
2034 1,205,000 860,600 2,065,600 
2035 1,265,000 800,350 2,065,350 
2036 1,330,000 737,100 2,067,100 
2037 1,395,000 670,600 2,065,600 
2038 1,455,000 614,800 2,069,800 
2039 1,510,000 556,600 2,066,600 
2040 1,570,000 496,200 2,066,200 
2041 1,635,000 433,400 2,068,400 
2042 1,700,000 368,000 2,068,000 
2043 1,765,000 300,000 2,065,000 
2044 1,840,000 229,400 2,069,400 
2045 1,910,000 155,800 2,065,800 
2046 1,985,000 79,400 2,064,400 

TOTAL $ 32,515,000 $ 27,649,348 $ 60,164,348 

See accompanying independent auditor's report. 
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WEST HARRIS COUNTY REGIONAL WATER AUTHORITY 
LONG-TERM DEBT SERVICE REQUIREMENTS 

DECEMBER 31, 2016 

ANNUAL REQUIREMENT 
FOR ALL SERIES 

Due During Fiscal Total 
Years Ending Total Total Principal and 
December 31 Principal Due Interest Due Interest Due 

2017 $ 15,355,000 $ 12,501,635 $ 27,856,635 
2018 16,880,000 11,941,374 28,821,374 
2019 17,985,000 11,415,986 29,400,986 
2020 19,245,000 10,770,453 30,015,453 
2021 19,940,000 10,079,911 30,019,911 
2022 19,460,000 9,353,388 28,813,388 
2023 17,820,000 8,583,992 26,403,992 
2024 20,735,000 7,882,300 28,617,300 
2025 17,615,000 7,034,032 24,649,032 
2026 10,960,000 6,316,434 17,276,434 
2027 15,825,000 5,921,277 21,746,277 
2028 16,480,000 5,278,292 21,758,292 
2029 17,140,000 4,630,689 21,770,689 
2030 12,585,000 3,968,847 16,553,847 
2031 10,045,000 3,515,945 13,560,945 
2032 7,955,000 3,167,485 11,122,485 
2033 8,275,000 2,848,127 11,123,127 
2034 8,610,000 2,513,509 11,123,509 
2035 8,955,000 2,162,321 11,117,321 
2036 3,905,000 1,794,564 5,699,564 
2037 4,050,000 1,648,018 5,698,018 
2038 4,195,000 1,507,215 5,702,215 
2039 4,340,000 1,361,241 5,701,241 
2040 4,490,000 1,210,108 5,700,108 
2041 4,655,000 1,050,116 5,705,116 
2042 4,820,000 884,104 5,704,104 
2043 4,995,000 706,712 5,701,712 
2044 5,180,000 522,800 5,702,800 
2045 5,365,000 331,920 5,696,920 
2046 3,785,000 134,120 3,919,120 

TOTAL $ 331,645,000 $ 141,036,915 $ 472,681,915 

See accompanying independent auditor's report. 
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WEST HARRIS COUNTY REGIONAL WATER AUTHORITY 
CHANGES IN LONG-TERM BOND DEBT 

DECEMBER 31, 2016 

Description 

West Harris County Regional Water Authority Water 
System Revenue Bonds - Series 2007 

West Harris County Regional Water Authority Water 
System Revenue Bonds - Series 2009 

West Harris County Regional Water Authority Water 
System Revenue Bonds - Series 2012 

West Harris County Regional Water Authority Water 
System Revenue Refunding Bonds - Series 2013 

West Harris County Regional Water Authority Water 
System Revenue Refunding Bonds - Series 2014 

West Harris County Regional Water Authority Water 
System Junior Lien Revenue Bonds - Series 2015 

West Harris County Regional Water Authority - Water 
System Revenue and Revenue Refunding Bonds -
Series 2015A 

West Harris County Regional Water Authority Water 
System Junior Lien Revenue Bonds - Series 2016 

West Harris County Regional Water Authority Water 
System Revenue Bonds - Series 2016A 

TOTAL 

Debt Service Funds as of December 31, 2016: 
Coverage Fund 
Reserve Fund 
Junior Lien Reserve Fund 
Capitalized Interest 
Junior Lien Capitalized Interest 
Debt Service 
Junior Lien Debt Service 

Total 

Original 
Bonds Issued 

$ 53,855,000 

60,000,000 

41,965,000 

35,860,000 

46,030,000 

18,740,000 

61,305,000 

37,960,000 

32,515,000 
$ 388,230,000 

Average annual debt service payment (principal and interest) for remaining term 
of all bond debt (Includes Parity Bonds and Junior Lien Bonds): 

See accompanying independent auditor's report. 
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Bonds 
Outstanding 

January 1, 2016 

$ 45,165,000 

53,940,000 

34,910,000 

35,860,000 

43,225,000 

18,740,000 

61,305,000 

$ 293,145,000 

$ 7,505,063 
7,862,202 
2,505,779 
1,429,748 

943,166 
2,114,751 

81,560 

$ 22,442,269 

$ 15,756,064 



Current Year Transactions 

Retirements 

Bonds Sold Bonds Defeased Principal Interest 

$ $ 21,010,000 $ 1,960,000 $ 1,649,406 

1,680,000 2,590,350 

2,085,000 351,865 

1,555,200 

2,855,000 1,865,013 

800,000 320,548 

1,585,000 2,747,894 

37,960,000 

32,515,000 
$ 70,475,000 $ 21,010,000 $ 10,965,000 $ 11,080,276 

Refunding 
Bond Authority: Tax Bonds Bonds 

Amount Authorized by Voters $ -0- $ -0-

Amount Issued 

Remaining to be Issued 

-0- -0-

$ -0- $ -0-

See accompanying independent auditor's report. 
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Bonds 
Outstanding 

December 31, 
2016 Paying Agent 

Regions Bank 
$ 22,195,000 Houston, TX 

Regions Bank 
52,260,000 Houston, TX 

Regions Bank 
32,825,000 Houston, TX 

Regions Bank 
35,860,000 Houston, TX 

Regions Bank 
40,370,000 Houston, TX 

Regions Bank 
17,940,000 Houston, TX 

Regions Bank 
59,720,000 Houston, TX 

Regions Bank 
37,960,000 Houston, TX 

Regions Bank 
32,515,000 Houston, TX 

$ 331,645,000 



WEST HARRIS COUNTY REGIONAL WATER AUTHORITY 
COMPARATIVE SCHEDULE OF REVENUES, EXPENSES AND CHANGES 

IN NET POSITION - FIVE YEARS 

Amounts 

2016 2015 2014 2013 
OPERA TING REVENUES 

Pumpage Fees $ 32,059,687 $ 28,036,997 $ 25,227,627 $ 28,098,868 
Surface Water Sold 19,801,873 16,844,860 15,958,478 15,370,479 
Joint Facilities Revenue 125,295 115,340 97,315 48,013 
Other 18,536 

TOT AL OPERA TING REVENUES $ 52,005,391 $ 44,997,197 $ 41,283,420 $ 43,517,360 

OPERA TING EXPENSES 

Professional Fees $ 2,712,223 $ 2,857,095 $ 2,674,548 $ 3,648,211 
Contracted Services 844,839 652,781 7,625,159 616,728 
Purchased Water Service 6,373,629 3,821,400 646,297 5,994,227 
Utilities 533,677 498,221 533,122 445,740 
Repairs and Maintenance 808,312 903,703 667,315 816,179 
Depreciation/ Amortization 5,369,677 5,226,934 6,747,093 6,472,044 
Other 659,835 802,428 683,522 651,786 

TOT AL OPERA TING EXPENSES $ 17,302,192 $ 14,762,562 $ 19,577,056 $ 18,644,915 

OPERA TING INCOME (LOSS) $ 34,703,199 $ 30,234,635 $ 21,706,364 $ 24,872,445 

NON OPERA TING REVENUES (EXPENSES) 

Investment Revenues $ 282,226 $ 106,123 $ 115,146 $ 155,668 
Capital Contributions 37,151 (348,102) 
Professional Fees (1,845,302) (733,021) 
Contracted Services (31,925) 
Miscellaneous Revenues 18,356 
Bond Issuance Costs (1,650,397) (1,528,514) (825,875) (684,865) 
Interest Expense (11,173,035) (I 0,3 19,405) (12,005,555) (12,044,063) 
Chloramine Conversion/Waterline 

Connections (291,615) (267,875) (788,221) 
Joint Facilities WIF Contribution 1,095,839 1,095,839 1,095,843 1,095,877 
City of Houston Luce Bayou Debt Service (49,546) (24,159) 

Other (3,566) (20,747) (48,525) 

TOT AL NONOPERA TING REVENUES 
(EXPENSES) $ (13,631,830) $ (11,401,477) $ (11,890,707) $ (12,662,231) 

CHANGE IN NET POSITION $ 21,071,369 $ 18,833,158 $ 9,815,657 $ 12,210,214 

BEGINNING NET POSITION 92,818,883 73,985,725 64,170,068 51,959,854 

ENDING IN NET POSITION $ 113,890,252 $ 92,818,883 $ 73,985,725 $ 64,170,068 

See accompanying independent auditor's report. 
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2012 

$ 26,674,006 

14,339,019 

69,366 

$ 41,082,391 

$ 1,406,385 

583,099 

3,791,177 

462,669 

613,187 

6,115,065 

636,492 
$ 13,608,074 

$ 27,474,317 

$ 506,885 

899,144 

100 

(369,500) 

(12,686,700) 

(64,374) 

473,343 

$ (11,241,102) 

$ 16,233,215 

35,726,639 

$ 51,959,854 



Percent of Total Revenues 

2016 2015 2014 2013 2012 

61.6% 62.3% 61.1% 64.6% 64.9% 

38.1% 37.4% 38.7% 35.3% 34.9% 

0.2% 0.3% 0.2% 0.1% 0.2% 

0.1% 

100.0% 100.0% 100.0% 100.0% 100.0% 

5.2% 6.3% 6.5% 8.4% 3.4% 

1.6% 1.5% 18.5% 1.4% 1.4% 

12.3% 8.5% 1.6% 13.8% 9.2% 

1.0% 1.1% 1.3% 1.0% 1.1% 

1.6% 2.0% 1.6% 1.9% 1.5% 

10.3% 11.6% 16.3% 14.9% 14.9% 

1.3% 1.8% 1.7% 1.5% 1.6% 
33.3% 32.8% 47.5% 42.9% 33.1% 

66.7% 67.2% 52.5% 57.1% 66.9% 

0.5% 0.2% 0.3% 0.4% 1.2% 

0.1% -0.8% 2.2% 

-3.5% -1.6% 

-0.1% 

0.0% 0.0% 

-3.2% -3.4% -2.0% -1.6% -0.9% 

-21.5% -22.9% -29.0% -27.7% -30.9% 

-0.6% -0.6% -1.8% -0.2% 

2.1% 2.4% 2.7% 2.5% 1.2% 

-0.1% -0.1% 
-0.1% -0.1% 

-26.3% -25.4% -28.7% -29.1% -27.4% 

40.4% 41.8% 23.8% 28.0% 39.5% 

See accompanying independent auditor's report. 
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WEST HARRIS COUNTY REGIONAL WATER AUTHORITY 
SCHEDULE OF REVENUES, EXPENSES AND CHANGES IN NET POSITION 

BUDGET AND ACTUAL 
FOR THE YEAR ENDED DECEMBER 31, 2016 

Variance 
Positive 

Final Budget Actual (Negative) 
OPERATING REVENUES 

Pumpage Fees $ 33,406,222 $ 32,059,687 $ (1,346,535) 
Surface Water Sold 19,002,646 19,801,873 799,227 

Joint Facilities Revenue 134,116 125,295 (8,821) 

Other 17,500 18,536 1,036 
TOT AL OPERA TING REVENUES $ 52,560,484 $ 52,005,391 $ (555,093) 

OPERA TING EXPENSES 
Professional Fees $ 2,241,000 $ 2,712,223 $ (471,223) 

Contracted Services 689,950 844,839 (154,889) 
Purchased Water Service 3,805,201 6,373,629 (2,568,428) 

Utilities 525,000 533,677 (8,677) 
Repairs and Maintenance 828,700 808,312 20,388 
Depreciation/ Amortization 5,369,677 (5,369,677) 

Other 1,336,500 659,835 676,665 
TOT AL OPERA TING EXPENSES $ 9,426,351 $ 17,302,192 $ (7,875,841) 

OPERATING INCOME (LOSS) $ 43,134,133 $ 34,703,199 $ (8,430,934) 

NONOPERA TING REVENUES (EXPENSES) 
Investment Revenues $ 25,000 $ 282,226 $ 257,226 
Professional Fees (1,845,302) (1,845,302) 
Miscellaneous Revenues 100,000 (100,000) 
Bond Issuance Costs (1,650,397) (1,650,397) 
Interest Expense (22,562,544) (11,173,035) 11,389,509 
Chloramine Conversion/ 

Waterline Connections (291,615) (291,615) 
Joint Facilities WIF Contribution 1,095,948 1,095,839 (109) 
City of Houston Luce Bayou Debt Service (50,000) (49,546) 454 

TOT AL NON OPERA TING REVENUES 
(EXPENSES) $ (21,391,596) $ (13,631,830) $ 7,759,766 

CHANGE IN NET POSITION $ 21,742,537 $ 21,071,369 $ (671,168) 

NET POSITION - JANUARY 1, 2016 92,818,883 92,818,883 

NET POSITION - DECEMBER 31, 2016 $ 114,561,420 $ 113,890,252 $ (671,168) 

See accompanying independent auditor's report. 
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WEST HARRIS COUNTY REGIONAL WATER AUTHORITY 
BOARD MEMBERS, KEY PERSONNEL AND CONSULTANTS 

DECEMBER 31, 2016 

District Mailing Address West Harris County Regional Water Authority 
c/o Allen Boone Humphries Robinson, LLP 
3200 Southwest Freeway, Suite 2600 
Houston, TX 77027 

District Telephone Number (713) 860-6400 

Expense 
Reimbursements 

Fees of Office for the 
for the year ended 

Appointed year ended December 31, 

Board Members Term of Office December 31, 2016 2016 Title 

Bruce G. Parker 05/14 $ 7,200 $ 3,287 President 
05/18 

Larry A. Weppler 05/14 $ 7,200 $ 1,025 Vice President 
05/18 

Gary Struzick 05/16 $ 7,200 $ 788 Assistant 
05/20 Vice President 

Douglas C. Postle 05/16 $ 7,200 $ 578 Secretary 
05/20 

Eric Hansen 05/16 $ 7,200 $ 4,956 Assistant 
05/20 Secretary 

Mark Janneck 05/16 $ 5,550 $ 281 Director 
05/20 

Dennis Gorden 10/16 $ 1,200 $ 81 Director 
05/18 

Karla Cannon 05/14 $ 4,350 $ 512 Director 
05/18 

Michael Thornhill 09/14 $ 7,200 $ 1,815 Director 
05/18 

Johnny Nelson 05/14 $ 450 $ 32 Former 
07/16 Director 

Notes: Submission date of most recent District Registration Form (TWC Sections 36.054 and 49 .054 ): October 12, 2016. 
The limit on Fees of Office that a Director may receive during a fiscal year is the maximum extent allowed 
by law (TWC section 49.060) as set by Board Resolution on July 17, 2001. Fees of Office are the amounts 
actually paid to the Director during the Authority's current fiscal year. 

See accompanying independent auditor's report. 
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WEST HARRIS COUNTY REGIONAL WATER AUTHORITY 
BOARD MEMBERS, KEY PERSONNEL AND CONSULTANTS 

DECEMBER 31, 2016 

Consultants: Date Hired 
Allen Boone Humphries Robinson LLP 07/26/03 

McCall Gibson Swedlund Barfoot PLLC 12/18/01 

Myrtle Cruz, Inc. 06/06/01 

McGrath & Co., PLLC 11/10/10 

Dannenbaum Engineering Corp. 06/06/01 

FirstSouthwest, a Division of Hilltop 
Securities, Inc. 10/16/01 

Robert W. Baird & Co. Incorporated 02/02/15 

Mary Jarmon 06/27/01 

Severn Trent Services, Inc. 02/13/13 

Payne Communications 07/17/01 

Fees for the 
year ended 

December 31, 2016 
$ 1,201,836 

420,272 

$ 55,900 

$ 230,568 

$ 21,000 

$ 6,538,626 

$ 281,249 

$ 278,444 

$ - 0 -

$ 867,227 

$ 62,158 

Title 
General Counsel 

Bond Counsel 

Auditor 

Bookkeeper 

Accountant 

Engineer 

Financial 
Advisor 

Financial 
Advisor 

Investment 
Officer 

Operator 

Communications 

Various other consultants are engaged from time to time by the Authority to perform legal, engineering, surveying, 
appraisal and right-of-way services. 

See accompanying independent auditor's report. 
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McCALL GIBSON SWEDLUND BARFOOT PLLC 

13100 Wortham Center Drive 
Suite 235 

Houston, Texas 77065-5610 
(713) 462-0341 

Fax (713) 462-2708 
E-Mail: nwsli@111'{s/Jpl/c.co111 

Board of Directors 
West Harris County Regional 

Water Authority 

Certified Public Accountants 

INDEPENDENT AUDITOR'S REPORT 

Harris and Fort Bend Counties, Texas 

9600 Great Hills Trail 
Suite 150W 

Austin, _Texas 78759 
(512) 610-2209 

,l'Zl'W. 111gs/117//c.co111 

We have audited the accompanying financial statements of the business-type activities of West Harris 
County Regional Water Authority (the "Authority"), as of and for the year ended December 31, 2016, and 
the related notes to financial statements, which collectively comprise the Authority's basic financial 
statements as listed in the table of contents. 

Management's Responsibility for the Financial Statements 

Management is responsible for the preparation and fair presentation of these financial statements in 
accordance with accounting principles generally accepted in the United States of America; this includes 
the design, implementation, and maintenance of internal control relevant to the preparation and fair 
presentation of financial statements that are free from material misstatement, whether due to fraud or 
error. 

Auditor's Responsibility 

Our responsibility is to express an opm10n on these financial statements based on our audit. We 
conducted our audit in accordance with auditing standards generally accepted in the United States of 
America. Those standards require that we plan and perform the audit to obtain reasonable assurance 
about whether the financial statements are free of material misstatement. 

An audit involves performing procedures to obtain audit evidence about the amounts and disclosures in 
the financial statements. The procedures selected depend on the auditor's judgment, including the 
assessment of the risks of material misstatement in the financial statements, whether due to fraud or error. 
In making these risk assessments, the auditor considers internal control relevant to the entity's preparation 
and fair presentation of the financial statements in order to design audit procedures that are appropriate in 
the circumstances, but not for the purpose of expressing an opinion on the effectiveness of the entity's 
internal control. Accordingly, we express no such opinion. An audit also includes evaluating the 
appropriateness of accounting policies used and the reasonableness of significant accounting estimates 
made by management, as well as evaluating the overall presentation of the financial statements. 

We believe that the audit evidence we have obtained is sufficient and appropriate to provide a basis for 
our audit opinion. 

Member of 
American Institute of Certified Public Accountants 

Texas Soci~ty of Certified Public Accountants 





Opinions 

In our opinion, the financial statements referred to above present fairly, in all material respects, the 
financial position of the Authority as of December 31, 2016, and the respective changes in financial 
position and cash flows thereof for the year then ended in accordance with accounting principles 
generally accepted in the United States of America. 

Other Matters 

Required Supplementary Information 

Accounting principles generally accepted in the United States of America require that Management's 
Discussion and Analysis be presented to supplement the basic financial statements. Such information, 
although not a part of the basic financial statements, is required by the Governmental Accounting 
Standards Board, who considers it to be an essential part of financial reporting for placing the basic 
financial statements in an appropriate operational, economic, or historical context. We have applied 
certain limited procedures to the required supplementary information in accordance with auditing 
standards generally accepted in the United States of America, which consisted of inquiries of 
management about the methods of preparing the information and comparing the information for 
consistency with management's responses to our inquiries, the basic financial statements, and other 
knowledge we obtained during our audit of the basic financial statements. We do not express an opinion 
or provide any assurance on the information because the limited procedures do not provide us with 
sufficient evidence to express an opinion or provide any assurance. 

Supplementary Information 

Our audit was conducted for the purpose of forming opinions on the financial statements that collectively 
comprise the Authority's basic financial statements. The supplementary information required by the 
Texas Commission on Environmental Quality as published in the Water District Financial Management 
Guide is presented for purposes of additional analysis and is not a required part of the basic financial 
statements. Such information is the responsibility of management and was derived from and relates 
directly to the underlying accounting and other records used to prepare the basic financial statements. 
The supplementary information, excluding that portion marked "Unaudited" on which we express no 
opinion or provide any assurance, has been subjected to the auditing procedures applied in the audit of the 
basic financial statements and certain additional procedures, including comparing and reconciling such 
information directly to the underlying accounting and other records used to prepare the basic financial 
statements or to the basic financial statements themselves, and other additional procedures in accordance 
with auditing standards generally accepted in the United States of America. In our opinion, the 
information is fairly stated in all material respects in relation to the basic financial statements as a whole. 

1/\cloJJ-
Mccall Gibson Swedlund Barfoot PLLC 
Certified Public Accountants 
Houston, Texas 

May 10, 2017 





WEST HARRIS COUNTY REGIONAL WATER AUTHORITY 
MANAGEMENT'S DISCUSSION AND ANALYSIS 

FOR THE YEAR ENDED DECEMBER 31, 2016 

Management's discussion and analysis of West Harris County Regional Water Authority's (the 
"Authority") financial performance provides an overview of the Authority's financial activities 
for the fiscal year ended December 31, 2016. Please read it in conjunction with the Authority's 
financial statements. 

USING THIS ANNUAL REPORT 

This annual report consists of a series of financial statements. The basic financial statements 
include: (1) Statement of Net Position, (2) Statement of Revenues, Expenses and Changes in 
Net Position, (3) Statement of Cash Flows, and (4) notes to financial statements. This report 
also includes required and other supplementary information in addition to the basic financial 
statements. 

FINANCIAL STATEMENTS 

The Authority's annual report includes three financial statements. These financial statements 
provide both long-term and short-term information about the Authority's overall status. 
Financial reporting at this level uses a perspective similar to that found in the private sector 
with its basis in full accrual accounting and elimination or reclassification of internal activities. 

The first of the financial statements is the Statement of Net Position. The Statement of Net 
Position is the financial statement presenting information that includes all of the Authority's 
assets, deferred outflows of financial resources, liabilities, and deferred inflows of financial 
resources with the residual reported as net position. Over time, increases or decreases in net 
position may serve as a useful indicator of whether the financial position of the Authority as a 
whole is improving or deteriorating. Evaluation of the overall health of the Authority would 
extend to other non-financial factors. 

The second financial statement is the Statement of Revenues, Expenses and Changes in Net 
Position. This financial statement reports how the Authority's net position changed during the 
current fiscal year. All current year revenues and expenses are included regardless of when cash 
is received or paid. 

The third financial statement is the Statement of Cash Flows. The Statement of Cash Flows 
shows the inflows and outflows of cash that occurred during the current fiscal year. 

NOTES TO FINANCIAL STATEMENTS 

The accompanying notes to financial statements provide information essential to a full 
understanding of the financial statements. 
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WEST HARRIS COUNTY REGIONAL WATER AUTHORITY 
MANAGEMENT'S DISCUSSION AND ANALYSIS 

FOR THE YEAR ENDED DECEMBER 31, 2016 

FINANCIAL ANALYSIS 

Net position may serve over time as a useful indicator of the Authority's financial position. In 
the case of the Authority, assets exceeded liabilities and deferred inflows of resources by 
$113,890,252 as of December 31, 2016. A portion of the Authority's net position reflects its 
investment in capital assets less any debt used to acquire those assets that is still outstanding. 
The Authority uses these assets to provide water service to its participants. The following table 
provides a summary of the Authority's net position at December 31, 2016, and December 31, 
2015: 

Current and Other Assets 
Capital Assets (Net of 

Accumulated Depreciation) 

Total Assets 

Long-Term Liabilities 

Other Liabilities 
Total Liabilities 

Total Deferred Inflows of Resources 

Net Position: 
Net Investment in Capital Assets 

Restricted 
Unrestricted 

Total Net Position 

Summary of Changes in the Statement of Net Position 

2016 

$ 197,485,626 

294,590,027 

$ 492,075,653 

$ 341,809,583 
20,502,516 

$ 362,312,099 

$ 15,873,302 

$ 54,449,426 

27,511,844 
31,928,982 

$ 113,890,252 
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$ 

$ 

$ 

$ 

$ 

$ 

$ 

2015 
158,543,611 

274,085,920 

432,629,531 

308,020,079 
14,870,316 

322,890,395 

16,920,253 

24,670,445 

29,303,528 
38,844,910 
92,818,883 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

Change 
Positive 

(Negative) 

38,942,015 

20,504,107 
59,446,122 

(33,789,504) 
(5,632,200) 

(39,421,704) 

1,046,951 

29,778,981 

(1,791,684) 
(6,915,928) 
21,071,369 



WEST HARRIS COUNTY REGIONAL WATER AUTHORITY 
MANAGEMENT'S DISCUSSION AND ANALYSIS 

FOR THE YEAR ENDED DECEMBER 31, 2016 

FINANCIAL ANALYSIS (Continued) 

The following table provides a summary of the Authority's operations for the fiscal years 
ending December 31, 2016, and December 31, 2015. The Authority's net position increased by 
$21,071,369, resulting in a 22.70% growth in net position. 

Summary of Changes in the Statement of Revenues, Expenses 
and Changes in Fund Net Position 

Change 
Positive 

2016 2015 (Negative) 

Operating Revenues 
Pumpage Fees $ 32,059,687 $ 28,036,997 $ 4,022,690 
Surface Water Sold 19,801,873 16,844,860 2,957,013 
Joint Facilities Revenue 125,295 115,340 9,955 
Other 18,536 18,536 

Total Operating Revenues $ 52,005,391 $ 44,997,197 $ 7,008,194 

Operating Expenses 17,302,192 14,762,562 2,539,630 

Operating Income $ 34,703,199 $ 30,234,635 $ 4,468,564 

Nonoperating Revenues (Expenses) 
Investment Revenues $ 282,226 $ 106,123 $ 176, I 03 
Capital Contributions 37,151 (37,151) 
Professional Fees (1,845,302) (733,021) (1,112,281) 
Contracted Services (31,925) 31,925 
Bond Issuance Costs (1,650,397) (1,528,514) (121,883) 
Interest Expense (11,173,035) (10,319,405) (853,630) 
Chloramine Conversion/ 

Waterline Connections (291,615) (291,615) 
Joint Facilities WIF Contribution 1,095,839 1,095,839 
City of Houston Luce Bayou Debt (49,546) (24,159) (25,387) 

Other (3,566) 3,566 
Total Nonoperating Revenues 
(Expenses) $ (13,631,830) $ (11,401,477) $ (2,230,353) 

Change in Net Position $ 21,071,369 $ 18,833,158 $ 2,238,211 

Net Position, Beginning of Year 92,818,883 73,985,725 18,833,158 
Net Position, End of Year $ 113,890,252 $ 92,818,883 $ 21,071,369 
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WEST HARRIS COUNTY REGIONAL WATER AUTHORITY 
MANAGEMENT'S DISCUSSION AND ANALYSIS 

FOR THE YEAR ENDED DECEMBER 31, 2016 

CAPITAL ASSETS 

The Authority's investment in capital assets as of December 31, 2016, is $294,590,027 (net of 
accumulated depreciation/amortization). This investment in capital assets includes land, 
easements, water distribution facilities and capital contributions to the City of Houston. 
Significant capital asset events during the current fiscal year included the following: 

Land Additions: . Land easements $ 5,422,659 

Construction in Progress: 

• Contract 33 $ 849,021 . Contract 33A 2,523,200 . Contract 33B 1,400 
• Contract 34 6,435,806 . SWSP Segment A 2,330,700 

• SWSP Segment B 2,891,797 . SWSP Segment C 2,188,166 
• Pump Station 1,158,456 
Total Construction in Progress $ 18,378,546 

Capital Assets at Year-End Net of Accumulated Depreciation/Amortization 

Net 
Increase 

2016 2015 (Decrease) 
Capital Assets Not Subject to 

Depreciation/ Amortization: 
Land and Easements $ 40,399,927 $ 35,044,466 $ 5,355,461 
Construction in Progress 18,378,546 4,843,828 13,534,718 

Capital Assets Subject to 
Depreciation/ Amortization 

Water Distribution System 149,535,229 148,345,698 1,189,531 
Capital Contributions - City of 

Houston 79,467,012 78,481,427 985,585 
Interest in Joint Facilities 6,809,313 7,370,501 (561,188) 

Total Net Capital Assets $ 294,590,027 $ 274,085,920 $ 20,504,107 

Additional information on the Authority's capital assets can be found in Note 6. 
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WEST HARRIS COUNTY REGIONAL WATER AUTHORITY 
MANAGEMENT'S DISCUSSION AND ANALYSIS 

FOR THE YEAR ENDED DECEMBER 31, 2016 

LONG-TERM DEBT ACTIVITY 

At the end of the current fiscal year, the Authority had total long-term debt payable of 
$331,645,000. The change in the long-term debt position of the Authority during the fiscal year 
ended December 31, 2016, is summarized as follows: 

Bond Debt Payable - January 1, 2016 

Add: Debt Issuance 

Less: Debt Defeased 

Less: Principal Retirement 

Bond Debt Payable - December 3 1, 2016 

$ 

$ 

293,145,000 

70,475,000 

21,010,000 

10,965,000 

331,645,000 

In connection with the issuance of the Series 2007, Series 2014, and Series 2015A Bonds 
( collectively the "Insured Bonds"), the Authority obtained bond insurance from various bond 
insurers. The Authority did not obtain bond insurance in connection with its Series 2009, Series 
2012, Series 2013, Series 2015 Bonds, Series 2016 and Series 2016A Bonds. Independent of 
bond insurance, the Authority's Bonds have underlying ratings of "A+", "Al", and "AA-" from 
Fitch, Moody's Investor Service, and Standard & Poor's, respectively. The bond insurers of the 
Insured Bonds carry higher or lower ratings than the above-described ratings. 

At the end of the current fiscal year, the Authority owed participants $8,367,469 for capital 
contribution credits. See Note 7 for additional information. 

The changes in the amount due to participants by the Authority during the fiscal year ended 
December 31, 2016, are summarized as follows: 

Due to Participants - January 1, 2016 

Less: Capital Contribution Credits Applied in the Current Fiscal Year 

Due to Participants - December 31, 2016 

- 7 -

$ 

$ 

8,763,968 

396,499 

8,367,469 



WEST HARRIS COUNTY REGIONAL WATER AUTHORITY 
MANAGEMENT'S DISCUSSION AND ANALYSIS 

FOR THE YEAR ENDED DECEMBER 31, 2016 

CONTACTING THE AUTHORITY'S FINANCIAL MANAGEMENT 

This financial report is designed to provide a general overview of the Authority's finances. 
Questions concerning any of the information provided in this report or requests for additional 
information should be addressed to West Harris County Regional Water Authority, c/o Allen 
Boone Humphries Robinson, LLP, 3200 Southwest Freeway, Suite 2600, Houston, TX 77027. 
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WEST HARRIS COUNTY REGIONAL WATER AUTHORITY 
STATEMENT OF NET POSITION 

DECEMBER 31, 2016 

ASSETS 
CURRENT ASSETS 

Cash 
Investments 
Accounts Receivable 
Joint Facilities Receivable 
Accrued Interest Receivable 
Due From City of Houston 
Prepaid Expenses 

TOT AL CURRENT ASSETS 

NONCURRENT ASSETS 
Restricted Cash 
Restricted Investments 
Construction Advances 
Water Conservation Credits 
Unamortized Bond Insurance 
Joint Facilities WIF Receivable 
Capital Assets: 

Land and Easements 
Construction in Progress 
Capital Assets (Net of Accumulated 

Depreciation/ Amortization) 
TOTAL NONCURRENT ASSETS 

TOT AL ASSETS 

LIABILITIES 
CURRENT LIABILITIES 

Accounts Payable 
Accounts Payable-Capital 
Retainage Payable-Capital 
Other Payables 
Accrued Bond Interest Payable 
Joint Facilities Operating Reserve 
Due to Participants 
Due to Other Authority 
Bonds Payable, Due Within One Year 

TOT AL CURRENT LIABILITIES 

NONCURRENT LIABILITIES 
Due to Participants 
Bonds Payable, Due After One Year 

TOTAL NONCURRENT LIABILITIES 

TOT AL LIABILITIES 

The accompanying notes to financial 
statements are an integral part of this report. 

- lO -

$ 1,401,355 
25,788,888 

5,603,999 
9,144 
9,245 

229,715 
24,763 

$ 33,067,109 

62,023,038 
84,767,188 

865,485 
1,853,488 

170,893 
14,738,425 

40,399,927 
18,378,546 

235,811,554 

$ 459,008,544 

$ 492,075,653 

$ 1,332,932 
1,504,417 

228,093 
54,677 

670,379 
8,585 

414,752 
933,681 

15,355,000 
$ 20,502,516 

$ 7,952,717 
333,856,866 

$ 341,809,583 

$ 362,312,099 



WEST HARRIS COUNTY REGIONAL WATER AUTHORITY 
STATEMENT OF NET POSITION 

DECEMBER 31, 2016 

DEFERRED INFLOWS OF RESOURCES 
Deferred Joint Facilities WIF Revenues 
Deferred Difference on Refunding Bonds 

TOTAL DEFERRED INFLOWS OF RESOURCES 

NET POSITION 
Net Investment in Capital Assets 
Restricted for Debt Service: 

Coverage Fund 
Reserve Fund 
Junior Lien Reserve Fund 
Capitalized Interest 
Junior Lien Capitalized Interest 
Debt Service 
Junior Lien Debt Service 

Restricted for Water Conservation Credits 
Restricted for Operations and Maintenance 
Restricted for Joint Facilities 
Restricted for Letter of Credit 
Restricted for Mitigation 
Unrestricted 

TOTAL NET POSITION 

TOTAL LIABILITIES, DEFERRED INFLOWS AND NET POSITION 

The accompanying notes to financial 
statements are an integral part of this report. 
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$ 14,738,425 
1,134,877 

$ 15,873,302 

$ 54,449,426 

7,505,063 
7,862,202 
2,505,779 
1,429,748 

943,166 
1,444,372 

81,560 
1,853,488 
1,541,922 
1,294,545 
1,000,000 

50,000 
31,928,981 

$ 113,890,252 

$ 492,075,653 



WEST HARRIS COUNTY REGIONAL WATER AUTHORITY 
STATEMENT OF REVENUES, EXPENSES AND 

CHANGES IN NET POSITION 
FOR THE YEAR ENDED DECEMBER 31, 2016 

OPERATING REVENUES 
Pumpage Fees 
Surface Water Sold 
Joint Facilities Revenue 
Other 

TOTAL OPERATING REVENUES 

OPERATING EXPENSES 
Professional Fees 
Contracted Services 
Purchased Water Service 
Utilities 
Repairs and Maintenance 
Depreciation/ Amortization 
Other 

TOTAL OPERATING EXPENSES 

OPERA TING INCOME 

NONOPERATING REVENUES (EXPENSES) 
Investment Revenues 
Professional Fees 
Bond Issuance Costs 
Interest Expense 
Chloramine Conversion/Waterline Connections 
Joint Facilities WIF Contribution 
City of Houston Luce Bayou Debt Service 

TOTAL NONOPERATING REVENUES (EXPENSES) 

CHANGE IN NET POSITION 

NET POSITION-JANUARY 1, 2016 

NET POSITION-DECEMBER 31, 2016 

The accompanying notes to financial 
statements are an integral part of this report. 
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$ 32,059,687 
19,801,873 

125,295 
18,536 

$ 52,005,391 

$ 2,712,223 
844,839 

6,373,629 
533,677 
808,312 

5,369,677 
659,835 

$ 17,302,192 

$ 34,703,199 

282,226 
(1,845,302) 
(1,650,397) 

(11,173,035) 
(291,615) 

1,095,839 
(49,546) 

$ (13,631,830) 

$ 21,071,369 

92,818,883 

$ 113,890,252 



WEST HARRIS COUNTY REGIONAL WATER AUTHORITY 
STATEMENT OF CASH FLOWS 

FOR THE YEAR ENDED DECEMB_ER 31, 2016 

CASH FLOWS FROM OPERATING ACTIVITIES 
Cash Received from Participants 
Cash Payments for Goods and Services 

NET CASH PROVIDED (USED) BY OPERATING ACTIVITIES 

CASH FLOWS FROM CAPITAL AND RELATED FINANCING ACTIVITIES 
Net Proceeds from Sale of Bonds 
Payment to Escrow Agent for Defeasance of Bonds 
Bond Principal Payment 
Payment of Bond Interest 
Payment of Bond Issuance Costs 
Payment of Luce Bayou Interest 
Payments for Capital Assets 
Received from NFBWA - Debt Service 
Capital Contribution to City of Houston 
Chloramine conversion reimbursement 
Other Receipts/Expenses 
NET CASH PROVIDED (USED) BY CAPITAL AND RELATED 
FINANCING ACTIVITIES 

CASH FLOWS FROM INVESTING ACTIVITIES 
Receipt of Interest 

NET CASH PROVIDED (USED) BY INVESTING ACTIVITIES 

NET INCREASE (DECREASE) IN CASH AND CASH EQUIVALENTS 
CASH AND CASH EQUIVALENTS-JANUARY 1, 2016 
CASH AND CASH EQUIVALENTS-DECEMBER 31, 2016 

RECONCILIATION OF OPERATING INCOME (LOSS) TO NET CASH 
PROVIDED (USED) BY OPERATING ACTIVITIES: 

$ 

$ 

$ 

$ 

$ 
$ 

$ 
$ 
$ 

50,533,279 
(9,440,738) 
41,092,541 

72,255,801 
(22,379,635) 
( I 0,965,000) 
(11,463,326) 

(1,650,397) 
(49,546) 

(23, 196,290) 
1,095,839 

(1,721,148) 
(291,615) 

(1,845,302) 
(210,619) 

280,464 
280,464 

41,162,386 
132,818,083 
173,980,469 

Operating Income (Loss) $ 34,703,199 
Depreciation/ Amortization 5,369,677 
Less Capital Contribution Credits Taken (396,499) 
(Increase) Decrease in Pumpage Fees Receivable (1,073,406) 
(Increase) Decrease in Joint Facilities Receivable (2,207) 
(Increase) Decrease in Water Conservation Credits 14,012 
(Increase) Decrease in Prepaid Expenses 283,868 
Increase (Decrease) in Due to Other Governments 1,963,766 
(Increase) Decrease in Other Receivables 50 
Increase (Decrease) in Accounts Payable 230,081 

NET CASH PROVIDED (USED) BY OPERATING ACTIVITIES =$==4=1=,0=9=2,=54=1= 

CASH AND CASH EQUIVALENTS PER STATEMENT OF NET POSITION: 
Cash $ 

Restricted cash 
Investments 
Restricted investments 

1,401,355 
62,023,038 
25,788,888 
84,767,1&8 

173,980,469 Total cash and cash equivalents $ ====== 
The accompanying notes to financial 

statements are an integral part of this report. 
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WEST HARRIS COUNTY REGIONAL WATER AUTHORITY 
NOTES TO FINANCIAL STATEMENTS 

DECEMBER 31, 2016 

NOTE 1. CREATION OF AUTHORITY 

The West Harris County Regional Water Authority (the "Authority") was created under Article 
16, Section 59 of the Texas Constitution by House Bill 1842, as passed by the seventy-seventh 
(77th) Texas Legislature in 2001, and amended thereafter (the "Act"). The Act empowers the 
Authority for purposes including the acquisition and provision of surface water and 
groundwater for residential, commercial, industrial, agricultural, and other uses; the reduction 
of groundwater withdrawals; the conservation, preservation, protection, recharge, and 
prevention of waste of groundwater, and of groundwater reservoirs or their subdivisions; and 
the control of subsidence caused by withdrawal of water from those groundwater reservoirs or 
their subdivisions. 

A nine-member board of directors governs the Authority. The directors serve staggered four 
year terms. Each director must qualify to serve as director in the manner provided by Section 
49.055 of the Water Code and must meet certain other requirements set forth in the Act. 

The Authority charges a fee, based on the amount of water pumped from the well, to the owner 
of wells located within the boundaries of the Authority, unless exempted, and to certain owners 
of wells located outside the Authority that have contracted with the Authority to be part of the 
Authority's Groundwater Reduction Plan. The Authority also charges a surface water fee for 
water sold by the Authority. These fees enable the Authority to fulfill its purposes and 
regulatory functions, as set forth in the Act. 

NOTE2. SIGNIFICANT ACCOUNTING POLICIES 

The accompanying financial statements have been prepared in accordance with accounting 
principles generally accepted in the United States of America as promulgated by the 
Governmental Accounting Standards Board ("GASB"). In addition, the accounting records of 
the Authority are maintained generally in accordance with the Water District Financial 
Management Guide published by the Texas Commission on Environmental Quality (the 
"Commission"). 

The Authority is a political subdivision of the State of Texas governed by a board that is 
appointed by the water districts and municipalities within the Authority. GASB has established 
the criteria for determining whether or not an entity is a primary government or a component 
unit of a primary government. The primary criteria are that it has a separately elected governing 
body, it is legally separate, and it is fiscally independent of other state and local governments. 
Under these criteria, the Authority is considered a primary government and is not a component 
unit of any other government. Additionally, no other entities meet the criteria for inclusion in 
the Authority's financial statement as component units. 
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WEST HARRIS COUNTY REGIONAL WATER AUTHORITY 
NOTES TO FINANCIAL STATEMENTS 

DECEMBER 31, 2016 

NOTE2. SIGNIFICANT ACCOUNTING POLICIES (Continued) 

Financial Statement Presentation 

These financial statements have been prepared in accordance with GASB Codification of 
Governmental Accounting and Financial Reporting Standards Part II. Financial Reporting. 

GASB Codification sets forth standards for external financial reporting for all state and local 
government entities, which include a requirement for a Statement of Net Position and a 
Statement of Activities. It requires the classification of net position into three components: Net 
Investment in Capital Assets; Restricted; and Unrestricted. These classifications are defined as 
follows: 

• Net Investment in Capital Assets - This component of net position consists of capital 
assets, including restricted capital assets, net of accumulated depreciation and reduced by 
the outstanding balances of any bonds, mortgages, notes, or other borrowings that are 
attributable to the acquisition, construction, or improvements of those assets. 

• Restricted Net Position - This component of net position consists of external constraints 
placed on the use of assets imposed by creditors (such as through debt covenants), 
grantors, contributors, or laws or regulation of other governments or constraints imposed 
by law through constitutional provisions or enabling legislation. 

• Unrestricted Net Position - This component of net position consists of assets that do not 
meet the definition of "Restricted" or "Net Investment in Capital Assets." Included in the 
Authority's unrestricted net assets of $31,928,981 is $16,638,551, which the Authority has 
deposited into separate bank/investment accounts and has designated as the Improvement 
Fund. 

When both restricted and unrestricted resources are available for use, generally it 1s the 
Authority's policy to use restricted resources first. 

The Authority follows proprietary fund accounting and reporting requirements, which utilize 
the economic resources measurement focus and the accrual basis of accounting. The 
measurement focus is upon determination of net revenue, financial position, and changes in 
cash flows. Proprietary funds distinguish operating revenues and expenses from non-operating 
items. Operating revenues and expenses are those that result from providing services and 
delivering goods in connection with the Authority's primary activities. The Authority's primary 
source of revenue is pumpage fees and surface water fees. All revenues and expenses not 
meeting this definition are considered non-operating revenues and expenses. 
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WEST HARRIS COUNTY REGIONAL WATER AUTHORITY 
NOTES TO FINANCIAL STATEMENTS 

DECEMBER 31, 2016 

NOTE2. SIGNIFICANT ACCOUNTING POLICIES (Continued) 

Capital Assets 

All capital assets, including infrastructure capital assets, are recorded at historical cost. Capital 
assets ( except land, easements and construction in progress) are depreciated or amortized using 
the straight line method over the following estimated useful lives: 

Capital Asset Category 
Water Distribution System 
Interest in Joint Facilities 
Capital Contributions 

See Note 6 for additional disclosure. 

Estimated Life 
45 years 
45 years 
35-40 years 

Interest costs on assets acquired with tax-exempt borrowings are capitalized, net of interest 
earned on related interest-bearing investments acquired with proceeds of the related 
borrowings, from the date of borrowing until the assets are ready for their intended use. During 
the current fiscal year, the Authority incurred interest costs of $11,173,035 on construction 
related borrowings. 

Pension 

The Authority has not established a pension plan as the Authority does not have employees. 
The Internal Revenue Service has determined that fees of office received by Directors are 
considered to be wages subject to federal income tax withholding for payroll purposes only. 

Cash and Cash Equivalents 

The Authority considers all amounts in checking accounts, money market accounts, savings 
accounts, mutual funds, external investment pools and all highly liquid investments with a 
maturity of ninety days or less when purchased to be cash and cash equivalents. Certificates of 
deposit are included in cash and cash equivalents regardless of their maturity date. The carrying 
value of cash and cash equivalents approximates fair value because of the short maturities of 
these financial instruments. See Note 5 for additional disclosure. 

Prepaid Expenses 

Certain payments made by the Authority reflect costs applicable to future accounting periods 
and are recorded as a prepaid expense on the Authority's Statement of Net Position. 

Budgeting 

In compliance with Commission requirements, the Board of Directors annually adopts a budget 
for the Authority. The budget is then amended during the current fiscal year if need be. 
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WEST HARRIS COUNTY REGIONAL WATER AUTHORITY 
NOTES TO FINANCIAL STATEMENTS 

DECEMBER 31, 2016 

NOTE2. SIGNIFICANT ACCOUNTING POLICIES (Continued) 

Accounting Estimates 

The preparation of financial statements in conformity with accounting principles generally 
accepted in the United States of America requires management to make estimates and 
assumptions that affect the reported amounts of assets and liabilities and disclosure of 
contingent assets and liabilities at the date of the financial statements and the reported amounts 
of revenues and expenses during the reporting period. Actual results could differ from those 
estimates. 

NOTE3. BONDS PAYABLE 

Water System 
Revenue Water System 

Water System Water System Water System Refunding Revenue 
Revenue Bonds Revenue Bonds Revenue Bonds Bonds Series Refunding Bonds 

Series 2007 Series 2009 Series 2012 2013 Series 2014 

Amount Outstanding -

December 31, 2016 $22,195,000 $ 52,260,000 $ 32,825,000 $ 35,860,000 $ 40,370,000 

Interest Rates 4.00% - 5.00% 4.00% - 5.00% 0.00% - 1.86% 3.00% - 5.00% 2.00% - 5.00% 

Maturity Dates: 

Beginning - Ending December 15, December 15, December 15, December 15, December 15, 

2017-2025 2017-2019, 2017-2031 2017-2024 2017-2022, 

2021-2029, 2024-2025, 

2035 2027-2029 

Interest Payment Dates June 15/ June 15/ June 15/ June 15/ June 15/ 

December 15 December 15 December 15 December 15 December 15 

Callable Dates December 15, December 15, December 15, December 15, December 15, 

2017* 2019* 2022* 2021* 2023* 
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WEST HARRIS COUNTY REGIONAL WATER AUTHORITY 
NOTES TO FINANCIAL STATEMENTS 

DECEMBER 31, 2016 

NOTE3. BONDS PAY ABLE (Continued) 

Amount Outstanding -

December 31, 2016 

Interest Rates 

Maturity Dates: 

Beginning - Ending 

Interest Payment Dates 

Callable Dates 

Water System 
Junior Lien 

Revenue Bonds 
Series 2015 

$ 17,940,000 

0.38% - 2.41 % 

December 15, 

2017-2035 

June 15/ 

December 15 

December 15, 

2025* 

Water System 
Revenue and 

Revenue 
Refunding 

Bonds Series 
2015A 

$ 59,720,000 

3.250% - 5.00% 

December 15, 

2017-2035, 

2039,2045 

June 15/ 

December 15 

December 15, 

2025* 

Water System 
Junior Lien Water System 

Revenue Revenue 
Bonds Series Bonds Series 

2016 2016A 

$37,960,000 $32,515,000 

0.65% - 3.04% 4.00% - 5.00% 

December 15, December 15, 

2018-2046 2020-2036, 

2041, 2046 

June 15/ June 15/ 

December 15 December 15 

December 15, December 15, 

2026* 2025* 

*Or any date thereafter, callable at par plus unpaid accrued interest in whole or in part at the 
option of the Authority. Series 2009 term bonds maturing December 15, 2021, and December 
15, 2035, are subject to mandatory redemption beginning December 15, 2020, and December 
15, 2030, respectively. Series 2015A term bonds maturing December 15, 2039 and December 
15, 2045 are subject to mandatory redemption beginning December 15, 2036 and December 15, 
2040, respectively. Series 2016A term bonds maturing December 15, 2041 and December 15, 
2046 are subject to mandatory redemption beginning December 15, 2037 and December 15, 
2042, respectively. 

During 2015, the Texas Water Development Board (TWDB) made a commitment to the 
Authority for financial assistance in the amount of $812,140,000 from the State Water 
Implementation Revenue Fund. The TWDB proposes to purchase water system junior lien 
revenue bonds from the Authority each year from 2015 through 2025. The proceeds are 
proposed to be used for the Northeast Water Purification Plant Expansion in the amount of 
$306,200,000, the Surface Water Supply Project in the amount of $325,440,000, and internal 
transmission lines in the amount of $180,500,000. 

On October 27, 2016, the Authority sold $37,960,000 Series 2016 Water System Junior Lien 
Revenue Bonds at a net effective interest rate of 2.557636% to the TWDB. Proceeds of the 
bonds will be used to 1) fund the realty interest acquisition, engineering, environmental work, 
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WEST HARRIS COUNTY REGIONAL WATER AUTHORITY 
NOTES TO FINANCIAL STATEMENTS 

DECEMBER 31, 2016 

NOTE3. BONDS PAY ABLE (Continued) 

and construction and acquisition for System improvements and capacity, including, (a) storage, 
pumping and transmission facilities to transport and convey water along some or all of the 
distance from the Northeast Water Purification Plant ("NEWPP") to areas near, in and through 
the Authority's boundaries ("Surface Water Supply Project"), (b) storage, pumping and 
transmission facilities to transport and convey water to Authority water customers, and ( c) 
payments due to the City for expansion of the NEWPP; 2) fund the Junior Lien Reserve 
Fund Requirement attributable to the Series 2016 Bonds; and 3) fund capitalized interest and 
pay for the costs of issuance of the Series 2016 Bonds. 

On November 22, 2016, the Authority executed a cash defeasance of $21,010,000 of 
outstanding Series 2007 Water System Revenue Bonds. Since thesie bonds were not yet subject 
to redemption, the Authority placed $22,378,135 in an escrow account with an escrow agent 
and irrevocably pledged the funds for the payment of debt service payments through December 
15, 201 7, the redemption date of the bonds. As a result, such portion of the Series 2007 bonds 
are considered defeased and the liability for the defeased bonds has been removed from the 
Authority's Statement of Financial Position. As of December 31, 2016, the outstanding 
principal of defeased bonds is $21,010,000. 

On December 22, 2016, the Authority issued its $32,515,000 Series 2016A Water System 
Revenue Bonds at a net effective interest rate of 4.076992%. The proceeds of the Bonds will be 
used to 1) fund certain payments due to the City of Houston, Texas under a Water Supply 
Contract between the Authority and the City, as amended and supplemented; 2) fund costs of 
design, construction and acquisition of System improvements and capacity and acquisition of 
realty interests for the System; 3) fund the purchase of the Series 2016A Debt Service Reserve 
Fund Surety Policy; and 4) fund capitalized interest and pay for the costs of issuance of the 
Series 2016A Bonds. 

The following is a summary of transactions regarding bonds payable for the year ended 
December 31, 2016:. 

January 1 December 31 
2016 Additions Retirements 2016 

Bond Debt Payable $ 293,145,000 $ $ 293,145,000 
Bonds Issued 70,475,000 70,475,000 
Bonds Defeased 21,010,000 21,010,000 
Unamortized Premiums 17,472,610 1,266,130 1,171,874 17,566,866 
Principal Retirement 10,965,000 10,965,000 

Bonds Payable, Net $ 310,617,610 $ 71,741,130 $ 33,146,874 $ 349,211,866 

Due Within One Year $ 15,355,000 
Due After One Year 333,856,866 
Bonds Payable, Net $ 349,211,866 
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WEST HARRIS COUNTY REGIONAL WATER AUTHORITY 
NOTES TO FINANCIAL STATEMENTS 

DECEMBER 31, 2016 

NOTE3. BONDS PAYABLE (Continued) 

As of December 31, 2016, the debt service requirements on the bonds outstanding were as 
follows: 

Fiscal Year PrinciEal Interest Total 
2017 $ 15,355,000 $ 12,501,635 $ 27,856,635 
2018 16,880,000 11,941,374 28,821,374 
2019 17,985,000 11,415,986 29,400,986 
2020 19,245,000 10,770,453 30,015,453 
2021 19,940,000 10,079,911 30,019,911 

2022-2026 86,590,000 39,170,146 125,760,146 
2027-2031 72,075,000 23,315,050 95,390,050 
2032-2036 37,700,000 12,486,006 50,186,006 
2037-2041 21,730,000 6,776,698 28,506,698 
2042-2046 24,145,000 2,579,656 26,724,656 

$ 331,645,000 $ 141,036,915 $ 472,681,915 

NOTE4. INDENTURE OF TRUST AGREEMENT 

The Authority entered into the Indenture of Trust Agreement dated as of August 1, 2003; the 
First Supplemental Indenture of Trust, dated as of August 1, 2003; the Second Supplemental 
Indenture of Trust dated as of April 1, 2005; the Third Supplemental Indenture of Trust dated 
as of August 1, 2006; the Fourth Supplemental Indenture of Trust dated as of October 1, 2007; 
the Fifth Supplemental Indenture of Trust dated September 1, 2009; the Sixth Supplemental 
Indenture of Trust dated March 1, 2012; the Seventh Supplemental Indenture of Trust dated 
June 1, 2013; the Eighth Supplemental Indenture of Trust dated September 1, 2014; the Ninth 
Supplemental Indenture of Trust dated November 1, 2015; the Tenth Supplemental Indenture 
of Trust dated December 1, 2015; the Eleventh Supplemental Indenture of Trust dated October 
1, 2016; and the Twelfth Supplemental Indenture of Trust dated December 1, 2016 
(collectively, the "Agreement"). Effective November 2, 2005, Regions Bank became the 
Trustee under the Agreement. The Agreement was entered into with the Trustee for the purpose 
of establishing various funds and assigning and pledging the monies held by Trustee to secure 
the payment of principal and interest on the bonds and payments of certain obligations. The 
Trustee is responsible for allocating certain available monies of the Authority in accordance 
with the terms of the Agreement. The following are certain requirements and provisions of the 
Agreement: 

A. The Authority is required to maintain a Coverage Fund. The Coverage Fund 
requirement (1) for Parity Bonds, Parity Notes, and Parity Obligations is twenty-five 
percent (25%) of their maximum annual debt service requirements, and (2) for Junior 
Lien Bonds, Junior Lien Notes, and Junior Lien Obligations is twenty-five percent 
(25%) of their maximum annual debt service requirements. The maximum annual 
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NOTE 4. INDENTURE OF TRUST AGREEMENT (Continued) 

debt service requirement for Parity Bonds is currently $27,015,188, with 25% being 
$6,753,797. The maximum annual debt service requirement for Junior Lien Bonds is 
currently $3,015,898, with 25% being $753,975. As of December 31, 2016, funds of 
$7,505,063 are invested in a money market mutual fund at the Trustee. Subsequent to 
year end, $2,709 was deposited to the Coverage Fund to bring the balance to 
$7,507,772. 

B. The Agreement calls for the establishment of a Reserve Fund Requirement which for 
Parity Bonds and Parity Notes is the lesser of (i) the maximum annual debt service 
requirements or (ii) 125% of the average annual aggregate debt service requirements on 
the Parity Bonds and Parity Notes, calculated as of the date of issuance of each series. 
The Reserve Fund Requirement is established and stipulated to be $16,813,162. The 
Reserve Fund Requirement will be satisfied by (1) debt service reserve fund surety 
policies as follows: the Series 2007 Debt Service Reserve Fund Surety Policy in the 
amount of $3,100,600, the Series 2014 Debt Service Reserve Fund Surety Policy in the 
amount of $4,400,100, the Series 2016A Debt Service Reserve Fund Surety Policy in 
the amount of $1,527,453; and (2) a cash deposit of $7,785,009 comprised of previous 
deposits from the proceeds of Parity Bonds issued heretofore and a previous deposit 
from the Improvement Fund. As of December 31, 2016, the Debt Service Reserve Cash 
Balance was $7,862,202. 

C. The Agreement calls for the establishment of a Junior Lien Reserve Fund Requirement, 
which for Junior Lien Bonds and Junior Lien Notes, is the average annual aggregate 
debt service requirements on the Junior Lien Bonds and Junior Lien Notes, calculated as 
of the date of issuance of each series. Upon issuance of the Series 2016 Bonds, the 
amount of the Junior Lien Reserve Fund Requirement is established to be $2,505,637. 
The Junior Lien Reserve Fund Requirement was satisfied by a deposit of $1,137,281 
from proceeds of the Series 2015 Bonds and a deposit of $1,368,356 from proceeds of 
the Series 2016 Bonds. As of December 31, 2016, the Junior Lien Reserve Fund cash 
balance was $2,505,779. 

D. In connection with the United States Securities and Exchange Commission Rule 15c2-
12, the Authority provides continuing disclosure of certain financial information and 
operating data to the Municipal Securities Rulemaking Board ("MSRB") via the 
Electronic Municipal Market Access system established by MSRB. This information, 
along with the audited annual financial statements, is to be provided within six months 
after the end of each fiscal year. 

E. The Authority has covenanted that it will take all necessary steps to comply with the 
requirement that rebatable arbitrage earnings on the investment of the gross proceeds of 
the bonds, within the meaning of section 148 (f) of the Internal Revenue Code, be 
rebated to the federal government. The minimum requirement for determination of the 
rebatable amount is on the 5th year anniversary of each issue. 
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NOTES. DEPOSITS AND INVESTMENTS 

Deposits 

Custodial credit risk is the risk that, in the event of the failure of a depository financial 
institution, a government will not be able to recover deposits (i.e., cash and certificates of 
deposit) or will not be able to recover collateral securities that are in the possession of an 
outside party. The Authority's deposit policy for custodial credit risk requires compliance with 
the provisions of Texas statutes. 

Texas statutes require that any cash balance in any fund shall, to the extent not insured by the 
Federal Deposit Insurance Corporation or its successor, be continuously secured by a valid 
pledge to the Authority of securities eligible under the laws of Texas to secure the funds of the 
Authority, having an aggregate market value, including accrued interest, at all times equal to 
the uninsured cash balance in the fund to which such securities are pledged. At fiscal year end, 
the carrying amount of the Authority's deposits was $64,678,940 and the bank balance was 
$65,618,406. Of the bank balance, $1,245,000 was covered by federal depository insurance, 
and $64,373,406 was covered by collateral pledged in the name of the Authority and held in a 
third-party depository, or letters of credit payable to the Authority. 

The carrying values of the deposits at December 31, 2016, are as listed below: 

Unrestricted: 

Cash 

Certificates of Deposit 

Restricted: 
Money Market Accounts 

TOTAL DEPOSITS 

$ 

$ 

1,401,355 

1,254,547 

62,023,038 

64,678,940 

For financial statement reporting purposes, the Authority's investments in certificates of deposit 
are classified with investments on the Statement of Net Position. 

Investments 

Under Texas law, the Authority is required to invest its funds under written investment policies 
that primarily emphasize safety of principal and liquidity and that address investment 
diversification, yield, maturity, and the quality and capability of investment management, and 
all Authority funds must be invested in accordance with the following investment objectives: 
understanding the suitability of the investment to the Authority's financial requirements, first 
preservation and safety of principal, second; liquidity, third; marketability of the investments if 
the need arises to liquidate the investment before maturity, fourth; diversification of the 
investment portfolio, fifth; and yield, sixth. The Authority's investments must be made "with 
judgment and care, under prevailing circumstances, that a person of prudence, discretion, and 
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intelligence would exercise in the management of the person's own affairs, not for speculation, 
but for investment, considering the probable safety of capital and the probable income to be 
derived." No person may invest Authority funds without express written authority from the 
Board of Directors. 

Texas statutes include specifications for and limitations applicable to the Authority and its 
authority to purchase investments as defined in the Public Funds Investment Act. Authorized 
investments are summarized as follows: (1) obligations of the United States or its agencies and 
instrumentalities, (2) direct obligations of the State of Texas or its agencies and 
instrumentalities, (3) certain collateralized mortgage obligations, (4) other obligations, the 
principal of and interest on which are unconditionally guaranteed or insured by the State of 
Texas or the United States or its agencies and instrumentalities, including obligations that are 
fully guaranteed or insured by the Federal Deposit Insurance Corporation or by the explicit full 
faith and credit of the United States (5) certain A rated or higher obligations of states, agencies, 
counties, cities, and other political subdivisions of any state, (6) bonds issued, assumed or 
guaranteed by the State of Israel, (7) insured or collateralized certificates of deposit, (8) certain 
fully collateralized repurchase agreements secured by delivery, (9) certain bankers' acceptances 
with limitations, (10) commercial paper rated A-1 or P-1 or higher and a maturity of 270 days or 
less, (11) no-load money market mutual funds and no-load mutual funds with limitations, (12) 
certain guaranteed investment contracts, (13) certain qualified governmental investment pools 
and (14) a qualified securities lending program. 

The Authority's investment policy is more restrictive than the Public Funds Investment Act. In 
accordance with the Authority's adopted investment policy, the Authority may invest in any of 
the above investment items except (3), (6), (8), (9), (10), (12) and (14). The Authority was in 
compliance with the Public Funds Investment Act. 

The Authority participates in Texas Short Term Asset Reserve fund (TexSTAR) which is 
managed by First Southwest, a division of Hilltop Securities, Inc., and J.P. Morgan Investment 
Management, Inc. First Southwest provides participant and marketing services while J.P. 
Morgan provides investment management services. Custodial and depository services are 
provided by J.P. Morgan Chase Bank N.A. or its subsidiary. 

Investments held by TexSTAR are valued using fair value. TexSTAR seeks to maintain a 
constant dollar value per share. Accordingly, the fair value of the Authority's position in 
TexSTAR is the same as the value of TexSTAR shares. The Authority implemented GASB 
Statement No. 72, "Fair Value Measurement and Application," during the current fiscal year. 
This statement establishes a hierarchy of inputs used to measure fair value as follows: Level 1 
inputs are based on quoted prices in active markets, Level 2 inputs are based on significant 
other observable inputs, and Level 3 inputs are based on significant unobservable inputs. The 
Authority's investment in TexSTAR is measured using Level 1 inputs. 
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Investments in TexST AR may be withdrawn via wire transfer on a same day basis, as long as 

the transaction is executed by 4 p.m. ACH withdrawals made by 4 p.m. will settle on the next 

business day. 

As of December 31, 2016, the Authority had the following investments and maturities: 

Maturities in Years 
Fund and Less Than 

Investment Type Fair Values I I -5 6 -10 

TexSTAR 

Restricted - Operations and Maintenance $ 1,541,922 $ 1,541,922 $ $ 

Restricted - Mitigation 50,238 50,238 

Restricted - Construction 60,732,758 60,732,758 

Unrestricted - Improvement Fund 15,797,875 15,797,875 
Unrestricted - Operations and Maintenance 8,736,467 8,736,467 

Money Market Mutual Funds 

Restricted Debt Service 22,442,269 22,442,269 

Certificates of Deposits 

Unrestricted - Operations and Maintenance 245,000 245,000 

Unrestricted - Operations and Maintenance 1,009,547 1,009,547 

TOT AL INVESTMENTS $ 110,556,076 $ 110,556,076 $ - 0 - $ - 0 -

Credit risk is the risk that the issuer or other counterparty to an investment will not fulfill its 
obligations. At December 31, 2016, the Authority's investments in TexSTAR and money 
market mutual funds were rated "AAAm" by Standard & Poor's. 

Interest rate risk is the risk that changes in interest rates will adversely affect the fair value of 
an investment. The Authority considers the investments in TexSTAR and the money market 
mutual funds to have a maturity of less than one (1) year due to the fact the share positions can 
usually be redeemed each day at the discretion of the Authority, unless there has been a 
significant change in value. 

The Authority's investment policies do not address investment credit and interest rate risk 
beyond the rating and maturity restrictions established by state statutes. 
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NOTE6. CAPITAL ASSETS 

Capital asset activity for the year ended December 31, 2016: 

January l, December 3 1, 
2016 Increases Decreases 2016 

Capital Assets Not Being 
Depreciated/ Amortized 
Land and Easements $ 35,044,466 $ 5,422,659 $ 67,198 $ 40,399,927 
Construction in Progress 4,843,828 17,215,056 3,680,338 18,378,546 

Total Capital Assets Not Being 
Depreciated/ Amortized $ 39,888,294 $ 22,637,715 $ 3,747,536 $ 58,778,473 

Capital Assets Subject to 
Depreciated/ Amortization 
Water Distribution System $ 172,046,913 $ 5,224,645 $ 101,953 $ 177,169,605 
Capital Contributions - City of 

Houston - Existing Facilities 103,582,126 1,721,148 105,303,274 
Capital Contributions - City of 

Houston - Luce Bayou 2,080,670 2,080,670 
Capital Contributions - City of 

Houston - NETL 525,821 525,821 
Interest in Joint Facilities -

Bellaire Pump Station 7,881,022 386,055 7,494,967 
Total Capital Assets Subject to 

Historical Cost $ 285,590,731 $ 7,471,614 $ 488,008 $ 292,574,337 

Less Accumulated 
Depreciated/ Amortization 
Water Distribution System $ 23,701,215 $ 3,933,161 $ $ 27,634,376 
Capital Contributions - City of 26,820,811 1,226,289 28,047,100 

Houston - Existing Facilities 
Capital Contributions - City of 360,558 29,023 2,144 387,437 

Houston - Luce Bayou 
Capital Contributions - City of 8,216 8,216 

Houston - NETL 
Interest in Joint Facilities 

Bellaire Pump Station 510,521 175,133 685,654 
Total Accumulated 

Depreciated/ Amortization $ 51,393,105 $ 5,371,822 $ 2,144 $ 56,762,783 

Total Depreciable Capital Assets, 
Net of Accumulated 
Depreciated/ Amortization $ 234,197,626 $ 2,099,792 $ 485,864 $ 235,811,554 

Total Capital Assets, Net of 
Accumulated Depreciation/ 
Amortization $ 274,085,920 $ 24,737,507 $ 4,233,400 $ 294,590,027 
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DECEMBER 31, 2016 

WATER TRUNKLINE FINANCING AGREEMENT/RESOLUTION 
AUTHORIZING CAPITAL ADVANCE AND REIMBURSEMENT 
PROCEDURE 

On May 6, 2002, as amended on August 14, 2002, and March 1, 2004, the Authority entered 
into the Water Trunkline Financing Agreement ("Trunkline Agreement") with Harris County 
Municipal Utility District No. 130, Harris County Municipal Utility District No. 162, Harris 
County Municipal Utility District No. 163, Harris County Municipal Utility District No. 179, 
Harris County Municipal Utility District No. 186, Harris County Municipal Utility District No. 
188, Harris County Municipal Utility District No. 208 and Spencer Road Public Utility District 
(the "Copperfield Districts"). The Copperfield Districts, except No. 130, are referred to herein 
as the "Participating Copperfield Districts." 

Pursuant to the Trunkline Agreement, the Participating Copperfield Districts funded a portion 
of the costs to design and construct the water distribution trunkline system to deliver water 
purchased by the Authority from the City of Houston to the Participating Copperfield Districts 
and other areas. The Authority funded the remainder of the costs to design and construct the 
trunkline and constructed the trunkline for ownership, operation and maintenance by the 
Authority as part of its regional surface water distribution system. 

Through June 1, 2003, the Participating Copperfield Districts advanced $5,686,664 to the 
Authority in accordance with the Trunkline Agreement. With the addition of an interest 
component and an issuance cost component, the total principal amount of the reimbursement 
credits to be received by the Participating Copperfield Districts in accordance with the 
Trunkline Agreement is $5,788,688. Beginning on June 1, 2003, the Authority initiated the 
monthly reimbursement credits to each Participating Copperfield District. The reimbursement 
credits, which include interest, will be provided in 307 equal monthly credits to be applied 
against all fees, rates and charges due to the Authority for groundwater pumpage and/or surface 
water purchased. The monthly reimbursement credit received by the Participating Copperfield 
Districts is $31,940. 

In addition to the Trunkline Agreement, the Authority has adopted a Resolution Authorizing 
Capital Advance and Reimbursement Procedure (collectively, the "Resolution") prior to certain 
bond issues. The Authority has adopted the Resolution pursuant to Section 4.04 of the Act to 
provide each district and municipality within its boundaries the opportunity to fund its share of 
certain capital costs of the Authority's system and to provide a mechanism for the 
reimbursement credit thereof. During 2005, and pursuant to the Resolution, the Authority 
received capital contributions from Mayde Creek Municipal Utility District, West Harris 
County Municipal Utility District No. 2 and West Park Municipal Utility District in the amount 
of $2,148,762. With the addition of an issuance cost component, the total principal amount of 
the reimbursement credit to be received by these three districts is $2,168,282. The 
reimbursement credits, which include interest, to these three districts will be provided in 306 
equal monthly credits to be applied against all fees, rates and charges due to the Authority for 
groundwater pumpage and/or surface water purchased. The monthly reimbursement credit 
received by these three districts for this capital contribution is $12,206. 
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WATER TRUNKLINE FINANCING AGREEMENT/RESOLUTION 
AUTHORIZING CAPITAL ADVANCE AND REIMBURSEMENT 
PROCEDURE (Continued) 

During 2007, and pursuant to the Resolution, the Authority received capital contributions from 
Harris County Municipal Utility District No. 61 and West Park Municipal District in the 
amount of $647,465. With the addition of an issuance cost component, the total principal 
amount of the reimbursement credit to be received by these two districts is $664,475. The 
reimbursement credits, which include interest, to these two districts will be provided in 306 
equal monthly credits to be applied against all fees, rates and charges due to the Authority for 
groundwater pumpage and/or surface water purchased. The monthly reimbursement credit 
received by these two districts for this capital contribution is $3,707. 

During 2008, and pursuant to the Resolution, the Authority received a capital contribution from 
West Park Municipal District in the amount of $392,628. With the addition of an issuance cost 
component, the total principal amount of the reimbursement credit to be received by this one 
district is $396,454. The reimbursement credit, which includes interest, to this one district will 
be provided in 310 equal monthly credits to be applied against all fees, rates and charges due to 
the Authority for groundwater pumpage and/or surface water purchased. The monthly 
reimbursement credit received by this one district for this capital contribution is $2,222. 

During 2010, and pursuant to the Resolution, the Authority received capital contributions from 
Mayde Creek Municipal Utility District and West Park Municipal District in the amount of 
$1,343,665. With the addition of an issuance cost component, the total principal amount of the 
reimbursement credit to be received by these two districts is $1,359,219. The reimbursement 
credits, which include interest, to these two districts will be provided in 310 equal monthly 
credits to be applied against all fees, rates and charges due to the Authority for groundwater 
pumpage and/or surface water purchased. The monthly reimbursement credit received by these 
two districts for this capital contribution is $7,479. 

During 2015, and pursuant to the Resolution, the Authority received capital contributions from 
Memorial Municipal Utility District and West Park Municipal District in the amount of 
$1,411,356. With the addition of an issuance cost component, the total principal amount of the 
reimbursement credit to be received by these two districts is $1,428,292. The reimbursement 
credits, which include interest, to these two districts will be provided in 300 equal monthly 
credits to be applied against all fees, rates and charges due to the Authority for groundwater 
pumpage and/or surface water purchased. The monthly reimbursement credit received by these 
two districts for this capital contribution is $7,264. 
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WATER TRUNKLINE FINANCING AGREEMENT/RESOLUTION 
AUTHORIZING CAPITAL ADVANCE AND REIMBURSEMENT 
PROCEDURE (Continued) 

During the current fiscal year, the interest cost on all the contribution credits was $381,297. 
The following is a schedule of the credits and interest to be given by the Authority. 

Fiscal Year 
2017 
2018 
2019 
2020 
2021 

2022-2026 
2027-2031 
2032-2036 
2037-2040 

Payable Within 
One Year 

Payable After 
One Year 

Principal 
$ 414,752 

433,849 
453,829 
474,732 
496,603 

2,848,158 
2,176,360 

745,173 
324,013 

$ 8,367,469 

$ 414,752 

$ 7,952,717 

Interest 
$ 363,044 

343,947 
323,967 
303,064 
281,193 

1,040,822 
404,102 
125,332 
24,659 

$ 3,210,130 

$ 363,044 

$ 2,847,086 

Total 
$ 777,796 

777,796 
777,796 
777,796 
777,796 

3,888,980 
2,580,462 

870,505 
348,672 

$ 11,577,599 

$ 777,796 

$ 10,799,803 

The changes in the amount due to participants by the Authority during the fiscal year ended 
December 31, 2016, are summarized as follows: 

Due to Other Governmental Units-January 1, 2016 

Less: Capital Contribution Credits Applied in the Current Fiscal Year 

Due to Other Governmental Units-December 31, 2016 

$ 8,763,968 

396,499 

$ 8,367,469 

NOTE 8. GROUNDWATER REDUCTION PLAN PARTICIPATION AGREEMENT 

On April 30, 2002, the Authority entered into Groundwater Reduction Plan Participation 
Agreements ("GRPP A") with Trail of the Lakes Municipal Utility District, Harris County 
Municipal Utility District No. 46, Harris County Municipal Utility District No. 106, Harris 
County Municipal Utility District No. 132, Harris County Municipal Utility District No. 151, 
Harris County Municipal Utility District No. 152, Harris County Municipal Utility District No. 
180, Harris County Municipal Utility District No. 290, and Harris County Municipal Utility 
District No. 292 (the "GRPPA Districts"). The GRPPA Districts are located outside the 
Authority's boundaries. The Authority agreed to include the GRPP A Districts into the 
Authority's groundwater reduction plan as non-voting members, and the GRPPA Districts 
agreed to pay the Authority the monthly groundwater pumpage fee, and if the Authority 
delivers surface water to them, the monthly surface water fee. 
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NOTE9. WATER SUPPLY CONTRACT WITH THE CITY OF HOUSTON 

On April 8, 2003, the Authority entered into a Water Supply Contract (the "Contract") with the 
City of Houston (the "City"). Under the Contract, the Authority purchases potable treated 
surface water from the City for distribution and use for domestic, commercial and other 
purposes. The City is responsible for the design, construction, ownership, maintenance and 
operation of the Untreated Water Facilities and the Treated Water Facilities upstream from the 
point(s) of delivery. The Authority is responsible for the design, construction, ownership, 
maintenance and operation of all facilities downstream of the point(s) of delivery. The City will 
make available to the Authority at the point(s) of delivery the amount of water that equals the 
Water Demand Allocation, which is currently 28.25 million gallons per day ("mgd"). 

In 2003, the Authority paid $51,440,991 for the Treated Water Facilities Capital Contribution 
for the initial 18.25 mgd Treated Water Facilities Demand Allocation. In addition, prior to 
December 31, 2009, the Authority paid the City $12,833,590 for the Untreated Water Facilities 
Demand Allocation for its initial 18.25 mgd. 

The Authority may submit a reservation request to the City for an increase in its Water 
Facilities Demand Allocation and make appropriate payment for the approved reservation 
increase. In 2006, the Authority obtained City approval of an additional 10 mgd reservation 
request and the Authority paid the City an additional $33,374,275 for the 10 mgd increase in its 
Treated Water Facilities Demand Allocation to bring the total Treated Water Facilities Demand 
Allocation to 28.25 mgd. The Authority paid the City $7,032,104 in April of 2010 for its 10 
mgd increase in the Untreated Water Facilities Demand Allocation. In the event the City 
constructs or acquires New Untreated Water Facilities, the Authority is also responsible to 
annually pay the City for the Authority's share of the City's annual debt service for the New 
Untreated Water Facilities. 

The Authority is required to reimburse the City on a periodic basis for the expenses incurred by 
the City in producing and treating the water delivered to the Authority. The City is required to 
engage an independent auditor on an annual basis to true-up the costs charged to the Authority. 
During the current fiscal year, the Authority recorded an expense of $6,373,629 for purchased 
water, which was partially offset by a credit from the City in the amount of $229,175 for the 
years 2015 and 2016 true-ups. 

Effective January 30, 2009, the Authority and the City entered into the First Supplement to the 
Water Supply Contract, as amended January 22, 2013 (the "First Supplement"), to increase the 
supply of untreated surface water available to the Authority, the City and the other participating 
regional water authorities through the construction of the Luce Bayou Interbasin Transfer 
Project ("Luce Bayou"). When completed, Luce Bayou will convey approximately 400 mgd of 
untreated surface water from the Trinity River to Lake Houston. The First Supplement and 
Water Supply Contract remain in effect until January 1, 2080. 
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WATER SUPPLY CONTRACT WITH THE CITY OF HOUSTON 
(Continued) 

Under the terms of the First Supplement, the Authority will make the following payments to the 
City: 

Lump Sum Payments for Right-of-Way Costs. The Authority paid the City a lump sum 
payment for its share of Luce Bayou rights-of-way costs in three payments as follows: (1) 
$1,110,000, which was paid in 2009, (2) $555,000 was paid in 2010, and (3) $555,000 was paid 
in 2012. At the completion of right-of-way acquisition, a "true-up" was required to be 
performed such that the Authority received a reimbursement of $139,417 including interest for 
the amount overpaid. This was recorded as a reduction to Capital Assets- Interest in Joint 
Facilities in the financial statements. 

Payments for Existing Untreated Water Facilities. The Authority seeks to increase its Untreated 
Water Facilities Demand Allocation from 28.25 mgd to 110.3 mgd, which is currently 
estimated to be the Authority's surface water demand in the year 2040. Under the terms of the 
First Supplement, the Authority is required to make four payments to the City for Existing 
Untreated Water Facilities. 

Each payment is based on a formula defined in the First Supplement based on the Authority's 
water demand needs in 2025, 2030, 2035 and 2040. The payments are due as follows: (1) the 
first payment is due at the time Luce Bayou has been completed; (2) the second payment is due 
upon the earlier of (i) June 30, 2025, or (ii) when the Authority needs its 2030 water demand; 
(3) the third payment is due upon the earlier of (i) June 30, 2030, or (ii) when the Authority 
needs its 2035 water demand; and (4) the fourth payment is due upon the earlier of (i) June 30, 
2035, or (ii) when the Authority needs its 2040 water demand. 

Payment for Phases 1 and 2 Annual New Untreated Water Facilities. Payments made to the 
City for Phase 1 and 2 Annual New Untreated Water Facilities are to be used only for the 
purpose of making debt service payments on obligations issued for the construction of Phase 1 
and Phase 2 of Luce Bayou. The formulas used to calculate payments are defined in the 
contract and take into consideration the Authority's 110.3 mgd Untreated Water Facilities 
Demand Allocation (comprised of the Authority's current 28.25 mgd plus an additional 82.05 
mgd upon completion of Luce Bayou), the total amount of untreated water sold by the City to 
all customers and the City's annual debt service requirement. During the current year, the 
Authority paid the City $49,546 for its share of the Luce Bayou State Participation Loan 
Annual payment. 

Effective February 25, 2015, the Authority and the City executed the Second Supplement to the 
Water Supply Contract (the "Second Supplement") to provide for sharing the cost to construct 
additional treated water facilities to add 320 mgd of treated water capacity to Houston's 
Northeast Water Purification Plant ("NEWPP"). The Authority seeks to increase its Treated 
Water Facilities Demand Allocation from 28.25 mgd to 110.67 mgd. 
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WATER SUPPLY CONTRACT WITH THE CITY OF HOUSTON 
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Under the terms of the Second Supplement: 

• The parties intend Houston to cause Phase 1 to be substantially complete not later than 
August 31, 2021 for 80 mgd of treated water capacity, of which the Authority made a 
reservation for 17.03 mgd 

• The parties intend Houston to cause Phase 2 to be substantially complete not later than 
June 30, 2024 for 240 mgd of treated water capacity, of which the Authority made a 
reservation for 65.39 mgd 

• As stipulated by the Second Supplement, the Authority paid to the City $471,011 for 
costs incurred by Houston prior to December 1, 2014 

• Total cash calls due from the Authority are estimated to be $326,995,224 through 2025 
• Cash Call No. 1 in the amount of $1,796,543, Cash Call No. 2 in the amount of 

$1,702,385, Cash Call No. 2B in the amount of $1,205,973 and Cash Call No. 4 & 4A 
in the amount of $4,120,960 were paid to the City by the Authority to be used toward 
the costs of the NE WPP expansion 

• The Central Harris County Regional Water Authority, North Fort Bend Water 
Authority, and North Harris County Regional Water Authority ("Other Authorities") 
are also participating in the 320 mgd expansion to the NEWPP and Houston has 
entered into agreements ("Other Second Supplements") with them that are similar to 
the Authority's Second Supplement 

• The Other Authorities are third party beneficiaries to the Authority's Second 
Supplement, with the right to enforce Houston's and the Authority's respective 
obligations thereunder, and the Authority is a third party beneficiary to the Other 
Second Supplements with the right to enforce Houston's and the Other Authorities' 
respective obligations thereunder. 

The NEWPP expansion project cost estimate, phasing, and estimated delivery dates described 
above are based on various project-scope, cost, and schedule assumptions, which assumptions 
will be revised from time to time throughout the course of the project. These assumptions are 
currently being reviewed by the parties participating in the project and it is expected that, upon 
completion of this review, the cost estimate for the NEWPP expansion project may increase 
beyond the current estimate, the phasing may be adjusted, and the estimated delivery dates may 
be delayed. These revisions to the cost estimate and delivery dates could substantially increase 
the cost of the project and delay completion of the project. 

On November 10, 2015, the Authority and the City executed the Third Supplement to the 
Water Supply Contract to provide for sharing the cost to construct a segment of water 
transmission lines known as the Segment 1 or Northeast Transmission Line (NETL) Project. 
This project is to be substantially complete not later than September 1, 2020. The Authority's 
NETL Project reservation is 82.42 mgd 
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The Authority's estimated share of the total costs is approximately $3,652,504. The City will 
invoice the Authority prior to engaging a design engineer and after the City's Utility Official 
has selected a construction contractor to whom the Utility Official will recommend the City 
award the construction contract. During 2016, the Authority made payments under the Third 
Supplement for the NETL Project in the amount of $525,821. 

NOTE 10. WATER CONSERVATION CREDITS 

The Authority participates in the Water Wise program sponsored by the Harris Galveston 
Subsidence District (the "Subsidence District"). The Authority receives a Certificate of Deposit 
water conservation credit equal to 84,000 gallons of groundwater (which equals 1,400 gallons 
per month for five years) for each student sponsored. Redemption of the Certificate of Deposit 
requires the Subsidence District to increase the redeemer's groundwater allocation by the 
amount of the water conservation credit, provided however that Certificates of Deposit issued 
beginning with the 2001-2002 school year (Series B) may only be applied to a maximum of 
thirty percent of the permittee's total water demand. The Authority began purchasing water 
conservation credits from other entities in 2002. The cost paid to the Subsidence District to 
sponsor each student and the cost paid to other entities to purchase water conservation credits is 
recorded as an asset and will be expensed in the year in which the credit( s) are redeemed. The 
Authority also sells credits to other entities. As of December 31, 2016, the Authority's 
investment in the water conservation credits is $1,853,488. 

NOTE 11. JOINT FACILITIES AGREEMENT 

The Authority and North Fort Bend Water Authority (the "Fort Bend Authority") entered into a 
Joint Facilities Agreement dated July 1, 2011, as amended March 1, 2012, (the "Agreement") 
to jointly design, acquire, construct, finance, operate and maintain (i) certain booster pump 
stations and water transmission facilities in the Mission Bend area to receive water from the 
City for ultimate delivery to the authorities' respective customers, and (ii) the Surface Water 
Supply Project described below. 

Segments O & IA. The Fort Bend Authority is responsible for the design and construction of 
Segments O & IA. The Authority will pay to the Fort Bend Authority its pro rata share of total 
project costs which varies depending on the segment. The Fort Bend Authority will own and 
operate the segments for the benefit of both parties. Each authority will have an equitable 
interest to the extent of its pro rata share. 

Bellaire Pump Station. The Fort Bend Authority is responsible for the purchase of land for the 
Bellaire Pump Station as well as the design and construction of Phases 1 and 2. In 2011, the 
Authority paid the Fort Bend Authority $364,550 for its portion of realty costs associated with 
the Bellaire Pump Station, which is included in the Authority's capital asset schedule. 
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The Authority was invoiced for its estimated share of construction costs of Phase 1 based on its 
current pro-rata share of 8%, plus its share of Phase 1 facilities that are over-sized for the 
Authority's future needs. In 2012, the Authority paid $6,201,866 to the Fort Bend Authority for 
its portion of the estimated share of these costs. The Fort Bend Authority will own and operate 
the Bellaire Pump Station for the benefit of both parties. Each authority will have an equitable 
interest to the extent of its pro rata share. 

During the 2015 fiscal year, The Fort Bend Authority performed a reconciliation and final 
accounting of Segments O and IA project costs and Phase I the Bellaire Pump Station costs as 
required by the Agreement. Based on the final accounting, the Authority recorded $933,681 as 
Due to Other Authority for its remaining pro-rata share of the projects. 

Phase 2 is planned to add capacity to the Bellaire Pump Station for the benefit of the Authority. 
The Fort Bend Authority will design and construct Phase 2 provided that the Authority pays all 
Phase 2 project costs. The Fort Bend Authority will invoice the Authority for 100% of Phase 2 
design and construction costs. 

Surface Water Supply Project (formerly known as the Second Source Waterline). This project 
consists of water mains, pump stations, re-pump stations, re-pressurization stations and related 
appurtenances needed to convey water from the City's NEWPP to the authorities. The Surface 
Water Supply Project is required to be completed no later than June 30, 2024. The Authority 
will own and operate the Surface Water Supply Project for the benefit of both parties. Each 
authority will have an equitable interest to the extent of its pro rata share. 

The Authority will invoice itself and the Fort Bend Authority for each authority's respective 
pro-rata share of realty acquisition costs, engineering costs, and construction costs, which 
invoices are required to be paid pursuant to the terms of the Agreement. All deposits are to be 
deposited into a separate bank account and the bookkeeper will provide monthly reports of the 
application of each authority's payment for project costs and ofrelated interest earnings. 

The responsible authority, which means the Fort Bend Authority for Segment 0, Segment IA, 
and the Bellaire Pump Station and the Authority for the Surface Water Supply Project, will 
maintain, repair and operate the joint facilities for which it is responsible. Prior to the joint 
facilities going into service, each authority will pay their respective shares of operation and 
maintenance expenses which will be allocated based on the authorities' pro-rata share of the 
applicable joint facility. After the facilities go into service, each authority will pay a fraction of 
the monthly operation and maintenance expenses based on the amount of water received. 

Each authority is required to establish a separate joint facilities account. All funds received and 
any expenses related to the joint facilities shall be accounted for through this account. Each 
month, the responsible authority will provide a bill to each authority for its respective share of 
the actual expenses made from the joint facilities account. Additionally, an initial deposit of 
one fourth of the annual budget prepared for the joint facilities account will be billed. The 
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authorities will establish a capital replacement account for each joint facility, and the amount 
and timing of funding of this account will be mutually agreed upon. 

As required by the Agreement, the Authority established the Surface Water Supply Project fund 
to account for project costs associated with the Surface Water Supply Project. The Fort Bend 
Authority has deposited a total of $10,364,862 into this account for its portion of the estimated 
Surface Water Supply Project realty costs. As of December 31, 2016, the remaining balance 
from these advances is $865,485 which is recorded as a construction advance. 

Additionally, the Fort Bend Authority and the Authority deposited $8,585 and $12,665 
respectively into the joint facilities account for its portion of the operating reserve. During the 
current year, the Fort Bend Authority was billed $125,295 for its share of operation and 
maintenance expenses related to the joint facilities. 

Water Improvement Fund Bonds. The Authority is authorized to issue bonds financed through 
the Water Improvement Fund (WIF) of the Texas Water Development Board (TWDB) to fund 
a portion of the Surface Water Supply Project costs. Debt service requirements for these bonds 
will be shared between the Authority and the Fort Bend Authority on a pro-rata basis. The Fort 
Bend Authority is required to make two payments to the Authority each year equal to the Fort 
Bend Authority's pro-rata share of the annual debt service on the bonds. In 2012, the Authority 
issued its $41,965,000 Series 2012 Water System Revenue Bonds to the TWDB related to this 
Agreement. The Fort Bend Authority's pro-rata share of these bonds is $18,842,285, which was 
recorded as an asset and a deferred inflow of resources on the Statement of Net Position. 
During the current year, the Fort Bend Authority paid the Authority $1,095,839 for its pro-rata 
share of the annual debt service payment and paying agent fees, which consists of a principal 
reduction of$936,165 and an interest component of$157,987. As of December 31, 2016, the 
outstanding balance of the receivable and deferred inflow is $14,738,425. 

The Fort Bend Authority's share of the debt service requirements on the WIF bonds is as 
follows: 

Fiscal Year Princieal 
2017 $ 936,165 
2018 936,165 
2019 936,165 
2020 940,655 
2021 945,145 

2022-2026 4,853,690 
2027-2031 5,190,440 

$ 14,738,425 
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Interest 
$ 157,987 

157,987 
156,677 
153,868 
149,072 
616,018 
276,194 

$ 1,667,803 

$ 

$ 

Total 
1,094,152 
1,094,152 
1,092,842 
1,094,523 
1,094,217 
5,469,708 
5,466,634 

16,406,228 
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NOTE 12. RISK MANAGEMENT 

The Authority is exposed to various risks of loss related to torts; theft of, damage to and 
destruction of assets; errors and omissions; and natural disasters for which the Authority carries 
commercial insurance. There were no significant reductions in insurance coverage from the 
prior year and settlements have not exceeded coverage in the past three years. 

NOTE 13. UNUSED LETTER OF CREDIT 

The Authority is required to issue an Irrevocable Standby Letter of Credit in the amount of 
$1,000,000 for the benefit of CenterPoint Energy Houston Electric, LLC. The letter of credit 
was amended to extend the expiration date to February 13, 2018. 
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WEST HARRIS COUNTY REGIONAL WATER AUTHORITY 
SERVICES AND RA TES 

FOR THE YEAR ENDED DECEMBER 31, 2016 

1. SERVICES PROVIDED BY THE DISTRICT DURING THE FISCAL YEAR: 

Retail Water x Wholesale Water 

Retail Wastewater Wholesale Wastewater 

Parks / Recreation Fire Protection 

Solid Waste/ Garbage Flood Control 

Participates in joint venture, regional system and/or wastewater service 
( other than emergency interconnect) 

x Other (Specify): Ground Water Reduction Plan Services 

2. WHOLESALE RATES FOR SURFACE WATER: 

Based on rate order approved November 11, 2015: 

Minimum 
Charge 

SURF ACE WATER: $ -0-

GROUND WATER 
REDUCTION 
PLANS FEE: $ -0-

Minimum Usage 

0,001 

0,001 

Flat Rate YIN 

N 

N 

Drainage 

Irrigation 

Security 

Roads 

Rate per 1,000 
Gallons Over 

Minimum Usage 

2.65* 

2.25* 

Usage Levels 

0,001 and up 

0,001 and up 

*Effective January I, 2017, the rate for surface water increased to $2.85 and the rate for groundwater reduction 
plan fee increased to $2.45. 

3. TOT AL WATER CONSUMPTION DURING THE FISCAL YEAR ROUNDED TO THE NEAREST 
THOUSAND: (UNAUDITED) 

Gallons purchased: 

Gallons sold to participants: 

8,353,910,000 

8,216,795,600 

Water Accountability Ratio: 98% 
(Gallons billed and sold/Gallons 

pumped and purchased) 

From: City of Houston 

See accompanying independent auditor's report. 
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4. STANDBY FEES (authorized only under TWC Section 49.231) (Not Applicable) 

5. LOCATION OF DISTRICT 

Is the Authority located entirely within one county? 

Yes No X 

County or Counties in which the Authority is located: 

Harris County, Texas and Fort Bend County, Texas 

Is the Authority located within a city? 

Entirely__ Partly_X_ Not at all 

Is the Authority located within a city's extra territorial jurisdiction (ETJ)? 

Entirely__ Partly_X_ 

ETJs in which the Authority is located: 

Not at all 

City of Houston, Texas and City of Katy, Texas 

Are Board members appointed by an office outside the Authority? 

Yes X No 

Pursuant to the Act, the water districts and municipalities within each of the nine director 
precincts within the Authority appoint the director for that precinct. 

See accompanying independent auditor's report. 
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EXPENSES 

DECEMBER 31, 2016 

PERSONNEL EXPENDITURES (Including Benefits): $ -0-

PROFESSIONAL FEES: 
Auditing 55,900 

Accounting 21,000 

Engineering 1,886,472 

Legal 653,851 

Risk Management Services 70,000 

Rate Study 25,000 

TOTAL PROFESSIONAL FEES $ 2,712,223 

PURCHASED SERVICES FOR RESALE: 
Purchased Water $ 6,373,629 

CONTRACTED SERVICES: 
Bookkeeping $ 208,068 

Operations 424,600 

Website and Communications I 86,371 

Paying Agent 25,800 
TOTAL CONTRACTED SERVICES $ 844,839 

UTILITIES: 
Electricity $ 533,677 

REPAIRS AND MAINTENANCE $ 808,312 

OTHER EXPENSES: 
Director Fees $ 54,050 

Dues 1,108 

Insurance 151,656 

Laboratory Fees 33,523 

Office Supplies and Postage 5,459 

Other 721 

Permit Fees 303,623 

Legal Notices & Publications 91,343 

Payroll Taxes 4,290 

Travel and Meetings 14,062 

TOT AL OTHER EXPENSES $ 659,835 

See accompanying independent auditor's report. 
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DEPRECIATION/AMORTIZATION: 
Amortized Capital Contributions to City of Houston $ 1,261,381 
Depreciation 4,108,296 

TOTAL DEPRECIATION/AMORTIZATION $ 5,369,677 

TOTAL OPERATING EXPENSES $ 17,302,192 

NON-OPERA TING EXPENSES 
Professional Fees 1,845,302 
Reimbursement for Chloramine Conversions 291,615 
Bond Issuance Costs 1,650,397 
City of Houston Luce Bayou Debt Service 49,546 
Interest Expense 11,173,035 

TOTAL NON-OPERATING EXPENSES $ 15,009,895 

TOT AL EXPENSES $ 32,312,087 

See accompanying independent auditor's report. 
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DECEMBER 31, 2016 

Accrued 
Identification or Interest 

Certificate Maturity Balance at End Receivable at 
Funds Number Interest Rate Date of Year End of Year 

ENTERPRISE FUND 
Investment Pools: 

TexSTAR XXXXXXI Ill 0.4815% Daily $ 10,278,389 $ 
TexSTAR XXXXXX:2550 0.4815% Daily 15,797,875 
TexSTAR XXXXXX:2560 0.4815% Daily 25,119 

· TexSTAR XXXXXX:2561 0.4815% Daily 25,119 
TexSTAR XXXXXX:0160 0.4815% Daily 28,713,890 
TexSTAR XXXXXX:0161 0.4815% Daily 32,018,868 

Fidelity Institutional Money Market Treasury Portfolio Fund: 
Regions Bank XXXXXX:5410 0.0100% Daily 81,560 
Regions Bank XXXXXX:0834 0.0100% Daily 2,114,751 
Regions Bank XXXXXX:0816 0.0100% Daily 7,505,063 
Regions Bank XXXXXX:0843 0.0100% Daily 7,862,202 
Regions Bank XXXXXX:5429 0.0100% Daily 2,505,779 
Regions Bank XXXXXX:6543 0.0100% Daily 943,166 
Regions Bank XXXXXX6696 0.0100% Daily 1,429,748 

Certificates of Deposits: 
Icon Bank XX7237 0.90% 11/17/2017 245,000 266 
Central Bank XXXX0277 0.75% 11/13/2017 1,009,547 996 

TOT AL - ENTERPRISE FUND $ 110,556,076 $ 1,262 

See accompanying independent auditor's report. 
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WEST HARRIS COUNTY REGIONAL WATER AUTHORITY 
LONG-TERM DEBT SERVICE REQUIREMENTS 

DECEMBER 31, 2016 

SERIES - 2 0 0 7 

Due During Fiscal Interest Due 
Years Ending Principal Due June 15/ 
December 31 December 15 December 15 Total 

2017 $ 2,035,000 $ 1,053,738 $ 3,088,738 
2018 2,115,000 972,338 3,087,338 
2019 2,220,000 866,588 3,086,588 
2020 2,340,000 755,588 3,095,588 
2021 2,450,000 638,588 3,088,588 
2022 2,570,000 516,088 3,086,088 
2023 2,690,000 402,088 3,092,088 
2024 2,815,000 274,313 3,089,313 
2025 2,960,000 140,600 3,100,600 

TOTAL $ 22,195,000 $ 5,619,929 $ 27,814,929 

See accompanying independent auditor's report. 
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WEST HARRIS COUNTY REGIONAL WATER AUTHORITY 
LONG-TERM DEBT SERVICE REQUIREMENTS 

DECEMBER 31, 2016 

SERIES - 2 0 0 9 

Due During Fiscal Interest Due 
Years Ending Principal Due June 15/ 
December 31 December 15 December 15 Total 

2017 $ 1,770,000 $ 2,506,350 $ 4,276,350 
2018 1,855,000 2,417,850 4,272,850 
2019 1,950,000 2,325,100 4,275,100 
2020 2,045,000 2,227,600 4,272,600 
2021 2,130,000 2,145,800 4,275,800 
2022 2,215,000 2,060,600 4,275,600 
2023 2,325,000 1,949,850 4,274,850 
2024 2,415,000 1,856,850 4,271,850 
2025 2,515,000 1,760,250 4,275,250 
2026 2,640,000 1,634,500 4,274,500 
2027 2,770,000 1,502,500 4,272,500 
2028 2,905,000 1,364,000 4,269,000 
2029 3,050,000 1,218,750 4,268,750 
2030 3,185,000 1,083,750 4,268,750 
2031 3,345,000 924,500 4,269,500 
2032 3,515,000 757,250 4,272,250 
2033 3,690,000 581,500 4,271,500 
2034 3,875,000 397,000 4,272,000 
2035 4,065,000 203,250 4,268,250 

TOTAL $ 52,260,000 $ 28,917,250 $ 81,177,250 

See accompanying independent auditor's report. 
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WEST HARRIS COUNTY REGIONAL WATER AUTHORITY 
LONG-TERM DEBT SERVICE REQUIREMENTS 

DECEMBER 31, 2016 

SERIES - 2 0 1 2 

Due During Fiscal Interest Due 
Years Ending Principal Due June 15/ 
December 31 December 15 December 15 Total 

2017 $ 2,085,000 $ 351,865 $ 2,436,865 
2018 2,085,000 351,865 2,436,865 
2019 2,085,000 348,946 2,433,946 
2020 2,095,000 342,691 2,437,691 
2021 2,105,000 332,006 2,437,006 
2022 2,120,000 317,271 2,437,271 
2023 2,135,000 299,252 2,434,252 
2024 2,160,000 277,048 2,437,048 
2025 2,185,000 252,424 2,437,424 
2026 2,210,000 225,985 2,435,985 
2027 2,240,000 196,592 2,436,592 
2028 2,270,000 164,112 2,434,112 
2029 2,310,000 124,160 2,434,160 
2030 2,350,000 85,814 2,435,814 
2031 2,390,000 44,454 2,434,454 

TOTAL $ 32,825,000 $ 3,714,485 $ 36,539,485 

See accompanying independent auditor's report. 
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WEST HARRIS COUNTY REGIONAL WATER AUTHORITY 
LONG-TERM DEBT SERVICE REQUIREMENTS 

DECEMBER 31, 2016 

SERIES - 2 0 1 3 

Due During Fiscal Interest Due 
Years Ending Principal Due June 15/ 
December 31 December 15 December 15 Total 

2017 $ 4,080,000 $ 1,555,200 $ 5,635,200 
2018 4,205,000 1,432,800 5,637,800 
2019 4,370,000 1,264,600 5,634,600 
2020 4,545,000 1,089,800 5,634,800 
2021 4,730,000 908,000 5,638,000 
2022 4,965,000 671,500 5,636,500 
2023 5,185,000 448,250 5,633,250 
2024 3,780,000 189,000 3,969,000 

TOTAL $ 35,860,000 $ 7,559,150 $ 43,419,150 

See accompanying independent auditor's report. 
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WEST HARRIS COUNTY REGIONAL WATER AUTHORITY 
LONG-TERM DEBT SERVICE REQUIREMENTS 

DECEMBER 31, 2016 

SERIES - 2 0 1 4 

Due During Fiscal Interest Due 
Years Ending Principal Due June 15/ 
December 31 December 15 December 15 Total 

2017 $ 2,970,000 $ 1,750,813 $ 4,720,813 
2018 3,090,000 1,632,013 4,722,013 
2019 3,155,000 1,570,213 4,725,213 
2020 3,275,000 1,444,013 4,719,013 
2021 3,410,000 1,313,013 4,723,013 
2022 2,305,000 1,223,500 3,528,500 
2023 1,108,250 1,108,250 
2024 3,875,000 1,108,250 4,983,250 
2025 4,070,000 914,500 4,984,500 
2026 711,000 711,000 
2027 4,510,000 711,000 5,221,000 
2028 4,735,000 485,500 5,220,500 
2029 4,975,000 248,750 5,223,750 

TOTAL $ 40,370,000 $ 14,220,815 $ 54,590,815 

See accompanying independent auditor's report. 
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WEST HARRIS COUNTY REGIONAL WATER AUTHORITY 
LONG-TERM DEBT SERVICE REQUIREMENTS 

DECEMBER 31, 2016 

SERIES - 2 0 1 5 

Due During Fiscal Interest Due 
Years Ending Principal Due June 15/ 
December 31 December 15 December 15 Total 

2017 $ 830,000 $ 297,437 $ 1,127,437 
2018 835,000 294,283 1,129,283 
2019 840,000 289,607 1,129,607 
2020 850,000 283,559 1,133,559 
2021 855,000 276,164 1,131,164 
2022 865,000 267,529 1,132,529 
2023 880,000 257,495 1,137,495 
2024 895,000 246,055 1,141,055 
2025 905,000 233,614 1,138,614 
2026 925,000 220,310 1,145,310 
2027 940,000 205,140 1,145,140 
2028 960,000 188,126 1,148,126 
2029 980,000 169,310 1,149,310 
2030 1,000,000 148,731 1,148,731 
2031 1,025,000 126,731 1,151,731 
2032 1,050,000 103,360 1,153,360 
2033 1,075,000 79,000 1,154,000 
2034 1,100,000 53,523 1,153,523 
2035 1,130,000 27,233 1,157,233 

TOTAL $ 17,940,000 $ 3,767,207 $ 21,707,207 

See accompanying independent auditor's report. 
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WEST HARRIS COUNTY REGIONAL WATER AUTHORITY 
LONG-TERM DEBT SERVICE REQUIREMENTS 

DECEMBER 31, 2016 

SERIES - 2 0 1 5 A 

Due During Fiscal Interest Due 
Years Ending Principal Due June 15/ 
December 31 December 15 December 15 Total 

2017 $ 1,585,000 $ 2,613,331 $ 4,198,331 
2018 1,650,000 2,549,931 4,199,931 
2019 2,315,000 2,467,431 4,782,431 
2020 2,430,000 2,351,681 4,781,681 
2021 2,555,000 2,230,181 4,785,181 
2022 2,680,000 2,102,432 4,782,432 
2023 2,820,000 1,968,432 4,788,432 
2024 2,960,000 1,827,431 4,787,431 
2025 3,095,000 1,679,431 4,774,431 
2026 3,250,000 1,524,681 4,774,681 
2027 3,375,000 1,362,181 4,737,181 
2028 3,560,000 1,193,431 4,753,431 
2029 3,710,000 1,051,031 4,761,031 
2030 3,865,000 902,631 4,767,631 
2031 1,025,000 748,031 1,773,031 
2032 1,055,000 714,719 1,769,719 
2033 1,090,000 679,113 1,769,113 
2034 1,130,000 642,325 1,772,325 
2035 1,165,000 604,187 1,769,187 
2036 1,210,000 563,413 1,773,413 
2037 1,255,000 518,038 1,773,038 
2038 1,300,000 470,975 1,770,975 
2039 1,350,000 422,225 1,772,225 
2040 1,400,000 371,600 1,771,600 
2041 1,455,000 315,600 1,770,600 
2042 1,515,000 257,400 1,772,400 
2043 1,575,000 196,800 1,771,800 
2044 1,640,000 133,800 1,773,800 
2045 1,705,000 68,200 1,773,200 

TOTAL $ 59,720,000 $ 32,530,662 $ 92,250,662 

See accompanying independent auditor's report. 
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WEST HARRIS COUNTY REGIONAL WATER AUTHORITY 
LONG-TERM DEBT SERVICE REQUIREMENTS 

DECEMBER 31, 2016 

SERIES - 2 0 1 6 

Due During Fiscal Interest Due 
Years Ending Principal Due June 15/ 
December 31 December 15 December 15 Total 

2017 $ $ 943,153 $ 943,153 
2018 1,045,000 832,194 1,877,194 
2019 1,050,000 825,401 1,875,401 
2020 1,055,000 817,421 1,872,421 
2021 1,065,000 808,559 1,873,559 
2022 1,070,000 798,868 1,868,868 
2023 1,080,000 788,275 1,868,275 
2024 1,095,000 776,503 1,871,503 
2025 1,105,000 763,363 1,868,363 
2026 1,120,000 749,108 1,869,108 
2027 1,130,000 733,764 1,863,764 
2028 1,150,000 716,023 1,866,023 
2029 1,170,000 696,588 1,866,588 
2030 1,190,000 673,071 1,863,071 
2031 1,215,000 647,129 1,862,129 
2032 1,240,000 619,306 J,859,306 
2033 1,270,000 590,414 1,860,414 
2034 1,300,000 560,061 1,860,061 
2035 1,330,000 527,301 1,857,301 
2036 1,365,000 494,051 1,859,051 
2037 1,400,000 459,380 1,859,380 
2038 1,440,000 421,440 1,861,440 
2039 1,480,000 382,416 1,862,416 
2040 1,520,000 342,308 1,862,308 
2041 1,565,000 301,116 1,866,116 
2042 1,605,000 258,704 1,863,704 
2043 1,655,000 209,912 1,864,912 
2044 1,700,000 159,600 1,859,600 
2045 1,750,000 107,920 1,857,920 
2046 1,800,000 54,720 1,854,720 

TOTAL $ 37,960,000 $ 17,058,069 $ 55,018,069 

See accompanying independent auditor's report. 
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WEST HARRIS COUNTY REGIONAL WATER AUTHORITY 
LONG-TERM DEBT SERVICE REQUIREMENTS 

DECEMBER 31, 2016 

SERIES - 2 0 1 6 A 

Due During Fiscal Interest Due 
Years Ending Principal Due June 15/ 
December 31 December 15 December 15 Total 

2017 $ $ 1,429,748 $ 1,429,748 
2018 1,458,100 1,458,100 
2019 1,458,100 1,458,100 
2020 610,000 1,458,100 2,068,100 
2021 640,000 1,427,600 2,067,600 
2022 670,000 1,395,600 2,065,600 
2023 705,000 1,362,100 2,067,100 
2024 740,000 1,326,850 2,066,850 
2025 780,000 1,289,850 2,069,850 
2026 815,000 1,250,850 2,065,850 
2027 860,000 1,210,100 2,070,100 
2028 900,000 1,167,100 2,067,100 
2029 945,000 1,122,100 2,067,100 
2030 995,000 1,074,850 2,069,850 
2031 1,045,000 1,025,100 2,070,100 
2032 1,095,000 972,850 2,067,850 
2033 1,150,000 918,100 2,068,100 
2034 1,205,000 860,600 2,065,600 
2035 1,265,000 800,350 2,065,350 
2036 1,330,000 737,100 2,067,100 
2037 1,395,000 670,600 2,065,600 
2038 1,455,000 614,800 2,069,800 
2039 1,510,000 556,600 2,066,600 
2040 1,570,000 496,200 2,066,200 
2041 1,635,000 433,400 2,068,400 
2042 1,700,000 368,000 2,068,000 
2043 1,765,000 300,000 2,065,000 
2044 1,840,000 229,400 2,069,400 
2045 1,910,000 155,800 2,065,800 
2046 1,985,000 79,400 2,064,400 

TOTAL $ 32,515,000 $ 27,649,348 $ 60,164,348 

See accompanying independent auditor's report. 
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WEST HARRIS COUNTY REGIONAL WATER AUTHORITY 
LONG-TERM DEBT SERVICE REQUIREMENTS 

DECEMBER 31, 2016 

ANNUAL REQUIREMENT 
FOR ALL SERIES 

Due During Fiscal Total 
Years Ending Total Total Principal and 
December 31 Principal Due Interest Due Interest Due 

2017 $ 15,355,000 $ 12,501,635 $ 27,856,635 
2018 16,880,000 11,941,374 28,821,374 
2019 17,985,000 11,415,986 29,400,986 
2020 19,245,000 10,770,453 30,015,453 
2021 19,940,000 10,079,911 30,019,911 
2022 19,460,000 9,353,388 28,813,388 
2023 17,820,000 8,583,992 26,403,992 
2024 20,735,000 7,882,300 28,617,300 
2025 17,615,000 7,034,032 24,649,032 
2026 10,960,000 6,316,434 17,276,434 
2027 15,825,000 5,921,277 21,746,277 
2028 16,480,000 5,278,292 21,758,292 
2029 17,140,000 4,630,689 21,770,689 
2030 12,585,000 3,968,847 16,553,847 
2031 10,045,000 3,515,945 13,560,945 
2032 7,955,000 3,167,485 11,122,485 
2033 8,275,000 2,848,127 11,123,127 
2034 8,610,000 2,513,509 11,123,509 
2035 8,955,000 2,162,321 11,117,321 
2036 3,905,000 1,794,564 5,699,564 
2037 4,050,000 1,648,018 5,698,018 
2038 4,195,000 1,507,215 5,702,215 
2039 4,340,000 1,361,241 5,701,241 
2040 4,490,000 1,210,108 5,700,108 
2041 4,655,000 1,050,116 5,705,116 
2042 4,820,000 884,104 5,704,104 
2043 4,995,000 706,712 5,701,712 
2044 5,180,000 522,800 5,702,800 
2045 5,365,000 331,920 5,696,920 
2046 3,785,000 134,120 3,919,120 

TOTAL $ 331,645,000 $ 141,036,915 $ 472,681,915 

See accompanying independent auditor's report. 
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WEST HARRIS COUNTY REGIONAL WATER AUTHORITY 
CHANGES IN LONG-TERM BOND DEBT 

DECEMBER 31, 2016 

Description 

West Harris County Regional Water Authority Water 
System Revenue Bonds - Series 2007 

West Harris County Regional Water Authority Water 
System Revenue Bonds - Series 2009 

West Harris County Regional Water Authority Water 
System Revenue Bonds - Series 2012 

West Harris County Regional Water Authority Water 
System Revenue Refunding Bonds - Series 2013 

West Harris County Regional Water Authority Water 
System Revenue Refunding Bonds - Series 2014 

West Harris County Regional Water Authority Water 
System Junior Lien Revenue Bonds - Series 2015 

West Harris County Regional Water Authority - Water 
System Revenue and Revenue Refunding Bonds -
Series 2015A 

West Harris County Regional Water Authority Water 
System Junior Lien Revenue Bonds - Series 2016 

West Harris County Regional Water Authority Water 
System Revenue Bonds - Series 2016A 

TOTAL 

Debt Service Funds as of December 31, 2016: 
Coverage Fund 
Reserve Fund 
Junior Lien Reserve Fund 
Capitalized Interest 
Junior Lien Capitalized Interest 
Debt Service 
Junior Lien Debt Service 

Total 

Original 
Bonds Issued 

$ 53,855,000 

60,000,000 

41,965,000 

35,860,000 

46,030,000 

18,740,000 

61,305,000 

37,960,000 

32,515,000 
$ 388,230,000 

Average annual debt service payment (principal and interest) for remaining term 
of all bond debt (Includes Parity Bonds and Junior Lien Bonds): 

See accompanying independent auditor's report. 
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Bonds 
Outstanding 

January 1, 2016 

$ 45,165,000 

53,940,000 

34,910,000 

35,860,000 

43,225,000 

18,740,000 

61,305,000 

$ 293,145,000 

$ 7,505,063 
7,862,202 
2,505,779 
1,429,748 

943,166 
2,114,751 

81,560 

$ 22,442,269 

$ 15,756,064 



Current Year Transactions 

Retirements 

Bonds Sold Bonds Defeased Principal Interest 

$ $ 21,010,000 $ 1,960,000 $ 1,649,406 

1,680,000 2,590,350 

2,085,000 351,865 

1,555,200 

2,855,000 1,865,013 

800,000 320,548 

1,585,000 2,747,894 

37,960,000 

32,515,000 
$ 70,475,000 $ 21,010,000 $ 10,965,000 $ 11,080,276 

Refunding 
Bond Authority: Tax Bonds Bonds 

Amount Authorized by Voters $ -0- $ -0-

Amount Issued 

Remaining to be Issued 

-0- -0-

$ -0- $ -0-

See accompanying independent auditor's report. 
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Bonds 
Outstanding 

December 31, 
2016 Paying Agent 

Regions Bank 
$ 22,195,000 Houston, TX 

Regions Bank 
52,260,000 Houston, TX 

Regions Bank 
32,825,000 Houston, TX 

Regions Bank 
35,860,000 Houston, TX 

Regions Bank 
40,370,000 Houston, TX 

Regions Bank 
17,940,000 Houston, TX 

Regions Bank 
59,720,000 Houston, TX 

Regions Bank 
37,960,000 Houston, TX 

Regions Bank 
32,515,000 Houston, TX 

$ 331,645,000 



WEST HARRIS COUNTY REGIONAL WATER AUTHORITY 
COMPARATIVE SCHEDULE OF REVENUES, EXPENSES AND CHANGES 

IN NET POSITION - FIVE YEARS 

Amounts 

2016 2015 2014 2013 
OPERA TING REVENUES 

Pumpage Fees $ 32,059,687 $ 28,036,997 $ 25,227,627 $ 28,098,868 
Surface Water Sold 19,801,873 16,844,860 15,958,478 15,370,479 
Joint Facilities Revenue 125,295 115,340 97,315 48,013 
Other 18,536 

TOT AL OPERA TING REVENUES $ 52,005,391 $ 44,997,197 $ 41,283,420 $ 43,517,360 

OPERA TING EXPENSES 

Professional Fees $ 2,712,223 $ 2,857,095 $ 2,674,548 $ 3,648,211 
Contracted Services 844,839 652,781 7,625,159 616,728 
Purchased Water Service 6,373,629 3,821,400 646,297 5,994,227 
Utilities 533,677 498,221 533,122 445,740 
Repairs and Maintenance 808,312 903,703 667,315 816,179 
Depreciation/ Amortization 5,369,677 5,226,934 6,747,093 6,472,044 
Other 659,835 802,428 683,522 651,786 

TOT AL OPERA TING EXPENSES $ 17,302,192 $ 14,762,562 $ 19,577,056 $ 18,644,915 

OPERA TING INCOME (LOSS) $ 34,703,199 $ 30,234,635 $ 21,706,364 $ 24,872,445 

NON OPERA TING REVENUES (EXPENSES) 

Investment Revenues $ 282,226 $ 106,123 $ 115,146 $ 155,668 
Capital Contributions 37,151 (348,102) 
Professional Fees (1,845,302) (733,021) 
Contracted Services (31,925) 
Miscellaneous Revenues 18,356 
Bond Issuance Costs (1,650,397) (1,528,514) (825,875) (684,865) 
Interest Expense (11,173,035) (I 0,3 19,405) (12,005,555) (12,044,063) 
Chloramine Conversion/Waterline 

Connections (291,615) (267,875) (788,221) 
Joint Facilities WIF Contribution 1,095,839 1,095,839 1,095,843 1,095,877 
City of Houston Luce Bayou Debt Service (49,546) (24,159) 

Other (3,566) (20,747) (48,525) 

TOT AL NONOPERA TING REVENUES 
(EXPENSES) $ (13,631,830) $ (11,401,477) $ (11,890,707) $ (12,662,231) 

CHANGE IN NET POSITION $ 21,071,369 $ 18,833,158 $ 9,815,657 $ 12,210,214 

BEGINNING NET POSITION 92,818,883 73,985,725 64,170,068 51,959,854 

ENDING IN NET POSITION $ 113,890,252 $ 92,818,883 $ 73,985,725 $ 64,170,068 

See accompanying independent auditor's report. 

- 56 -

2012 

$ 26,674,006 

14,339,019 

69,366 

$ 41,082,391 

$ 1,406,385 

583,099 

3,791,177 

462,669 

613,187 

6,115,065 

636,492 
$ 13,608,074 

$ 27,474,317 

$ 506,885 

899,144 

100 

(369,500) 

(12,686,700) 

(64,374) 

473,343 

$ (11,241,102) 

$ 16,233,215 

35,726,639 

$ 51,959,854 



Percent of Total Revenues 

2016 2015 2014 2013 2012 

61.6% 62.3% 61.1% 64.6% 64.9% 

38.1% 37.4% 38.7% 35.3% 34.9% 

0.2% 0.3% 0.2% 0.1% 0.2% 

0.1% 

100.0% 100.0% 100.0% 100.0% 100.0% 

5.2% 6.3% 6.5% 8.4% 3.4% 

1.6% 1.5% 18.5% 1.4% 1.4% 

12.3% 8.5% 1.6% 13.8% 9.2% 

1.0% 1.1% 1.3% 1.0% 1.1% 

1.6% 2.0% 1.6% 1.9% 1.5% 

10.3% 11.6% 16.3% 14.9% 14.9% 

1.3% 1.8% 1.7% 1.5% 1.6% 
33.3% 32.8% 47.5% 42.9% 33.1% 

66.7% 67.2% 52.5% 57.1% 66.9% 

0.5% 0.2% 0.3% 0.4% 1.2% 

0.1% -0.8% 2.2% 

-3.5% -1.6% 

-0.1% 

0.0% 0.0% 

-3.2% -3.4% -2.0% -1.6% -0.9% 

-21.5% -22.9% -29.0% -27.7% -30.9% 

-0.6% -0.6% -1.8% -0.2% 

2.1% 2.4% 2.7% 2.5% 1.2% 

-0.1% -0.1% 
-0.1% -0.1% 

-26.3% -25.4% -28.7% -29.1% -27.4% 

40.4% 41.8% 23.8% 28.0% 39.5% 

See accompanying independent auditor's report. 
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WEST HARRIS COUNTY REGIONAL WATER AUTHORITY 
SCHEDULE OF REVENUES, EXPENSES AND CHANGES IN NET POSITION 

BUDGET AND ACTUAL 
FOR THE YEAR ENDED DECEMBER 31, 2016 

Variance 
Positive 

Final Budget Actual (Negative) 
OPERATING REVENUES 

Pumpage Fees $ 33,406,222 $ 32,059,687 $ (1,346,535) 
Surface Water Sold 19,002,646 19,801,873 799,227 

Joint Facilities Revenue 134,116 125,295 (8,821) 

Other 17,500 18,536 1,036 
TOT AL OPERA TING REVENUES $ 52,560,484 $ 52,005,391 $ (555,093) 

OPERA TING EXPENSES 
Professional Fees $ 2,241,000 $ 2,712,223 $ (471,223) 

Contracted Services 689,950 844,839 (154,889) 
Purchased Water Service 3,805,201 6,373,629 (2,568,428) 

Utilities 525,000 533,677 (8,677) 
Repairs and Maintenance 828,700 808,312 20,388 
Depreciation/ Amortization 5,369,677 (5,369,677) 

Other 1,336,500 659,835 676,665 
TOT AL OPERA TING EXPENSES $ 9,426,351 $ 17,302,192 $ (7,875,841) 

OPERATING INCOME (LOSS) $ 43,134,133 $ 34,703,199 $ (8,430,934) 

NONOPERA TING REVENUES (EXPENSES) 
Investment Revenues $ 25,000 $ 282,226 $ 257,226 
Professional Fees (1,845,302) (1,845,302) 
Miscellaneous Revenues 100,000 (100,000) 
Bond Issuance Costs (1,650,397) (1,650,397) 
Interest Expense (22,562,544) (11,173,035) 11,389,509 
Chloramine Conversion/ 

Waterline Connections (291,615) (291,615) 
Joint Facilities WIF Contribution 1,095,948 1,095,839 (109) 
City of Houston Luce Bayou Debt Service (50,000) (49,546) 454 

TOT AL NON OPERA TING REVENUES 
(EXPENSES) $ (21,391,596) $ (13,631,830) $ 7,759,766 

CHANGE IN NET POSITION $ 21,742,537 $ 21,071,369 $ (671,168) 

NET POSITION - JANUARY 1, 2016 92,818,883 92,818,883 

NET POSITION - DECEMBER 31, 2016 $ 114,561,420 $ 113,890,252 $ (671,168) 

See accompanying independent auditor's report. 
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WEST HARRIS COUNTY REGIONAL WATER AUTHORITY 
BOARD MEMBERS, KEY PERSONNEL AND CONSULTANTS 

DECEMBER 31, 2016 

District Mailing Address West Harris County Regional Water Authority 
c/o Allen Boone Humphries Robinson, LLP 
3200 Southwest Freeway, Suite 2600 
Houston, TX 77027 

District Telephone Number (713) 860-6400 

Expense 
Reimbursements 

Fees of Office for the 
for the year ended 

Appointed year ended December 31, 

Board Members Term of Office December 31, 2016 2016 Title 

Bruce G. Parker 05/14 $ 7,200 $ 3,287 President 
05/18 

Larry A. Weppler 05/14 $ 7,200 $ 1,025 Vice President 
05/18 

Gary Struzick 05/16 $ 7,200 $ 788 Assistant 
05/20 Vice President 

Douglas C. Postle 05/16 $ 7,200 $ 578 Secretary 
05/20 

Eric Hansen 05/16 $ 7,200 $ 4,956 Assistant 
05/20 Secretary 

Mark Janneck 05/16 $ 5,550 $ 281 Director 
05/20 

Dennis Gorden 10/16 $ 1,200 $ 81 Director 
05/18 

Karla Cannon 05/14 $ 4,350 $ 512 Director 
05/18 

Michael Thornhill 09/14 $ 7,200 $ 1,815 Director 
05/18 

Johnny Nelson 05/14 $ 450 $ 32 Former 
07/16 Director 

Notes: Submission date of most recent District Registration Form (TWC Sections 36.054 and 49 .054 ): October 12, 2016. 
The limit on Fees of Office that a Director may receive during a fiscal year is the maximum extent allowed 
by law (TWC section 49.060) as set by Board Resolution on July 17, 2001. Fees of Office are the amounts 
actually paid to the Director during the Authority's current fiscal year. 

See accompanying independent auditor's report. 
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WEST HARRIS COUNTY REGIONAL WATER AUTHORITY 
BOARD MEMBERS, KEY PERSONNEL AND CONSULTANTS 

DECEMBER 31, 2016 

Consultants: Date Hired 
Allen Boone Humphries Robinson LLP 07/26/03 

McCall Gibson Swedlund Barfoot PLLC 12/18/01 

Myrtle Cruz, Inc. 06/06/01 

McGrath & Co., PLLC 11/10/10 

Dannenbaum Engineering Corp. 06/06/01 

FirstSouthwest, a Division of Hilltop 
Securities, Inc. 10/16/01 

Robert W. Baird & Co. Incorporated 02/02/15 

Mary Jarmon 06/27/01 

Severn Trent Services, Inc. 02/13/13 

Payne Communications 07/17/01 

Fees for the 
year ended 

December 31, 2016 
$ 1,201,836 

420,272 

$ 55,900 

$ 230,568 

$ 21,000 

$ 6,538,626 

$ 281,249 

$ 278,444 

$ - 0 -

$ 867,227 

$ 62,158 

Title 
General Counsel 

Bond Counsel 

Auditor 

Bookkeeper 

Accountant 

Engineer 

Financial 
Advisor 

Financial 
Advisor 

Investment 
Officer 

Operator 

Communications 

Various other consultants are engaged from time to time by the Authority to perform legal, engineering, surveying, 
appraisal and right-of-way services. 

See accompanying independent auditor's report. 
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InterimFinancialInformation N/A



Outstanding Debt
   

Yes, General obligation debt: N

   

Yes, Revenue debt: Y

   

Yes, Authorized but unissued debt: N

   

No: Y



West Harris County Regional Water Authority ‐ Outstanding Senior Lien Debt

Year Principal Interest Total Principal Interest Total Principal Interest Total
2018 1,855,000         2,417,850         4,272,850         2,085,000        351,865           2,436,865        4,205,000        1,432,800        5,637,800       
2019 1,950,000         2,325,100         4,275,100         2,085,000        348,946           2,433,946        4,370,000        1,264,600        5,634,600       
2020 2,045,000         2,227,600         4,272,600         2,095,000        342,691           2,437,691        4,545,000        1,089,800        5,634,800       
2021 2,130,000         2,145,800         4,275,800         2,105,000        332,007           2,437,007        4,730,000        908,000           5,638,000       
2022 2,215,000         2,060,600         4,275,600         2,120,000        317,272           2,437,272        4,965,000        671,500           5,636,500       
2023 2,325,000         1,949,850         4,274,850         2,135,000        299,252           2,434,252        5,185,000        448,250           5,633,250       
2024 2,415,000         1,856,850         4,271,850         2,160,000        277,048           2,437,048        3,780,000        189,000           3,969,000       
2025 2,515,000         1,760,250         4,275,250         2,185,000        252,424           2,437,424       
2026 2,640,000         1,634,500         4,274,500         2,210,000        225,985           2,435,985       
2027 2,770,000         1,502,500         4,272,500         2,240,000        196,592           2,436,592       
2028 2,905,000         1,364,000         4,269,000         2,270,000        164,112           2,434,112       
2029 3,050,000         1,218,750         4,268,750         2,310,000        124,160           2,434,160       
2030 3,185,000         1,083,750         4,268,750         2,350,000        85,814             2,435,814       
2031 3,345,000         924,500            4,269,500         2,390,000        44,454             2,434,454       
2032 3,515,000         757,250            4,272,250        
2033 3,690,000         581,500            4,271,500        
2034 3,875,000         397,000            4,272,000        
2035 4,065,000         203,250            4,268,250        
2036
2037
2038
2039
2040
2041
2042
2043
2044
2045
2046

50,490,000      26,410,900      76,900,900      30,740,000      3,362,620        34,102,620      31,780,000      6,003,950        37,783,950     

W Sys Rev Bds, Srs 2009 W Sys Rev Bds, Srs 2012 W Sys Rev Ref Bds, Srs 2013

 



West Harris County Regional Water Authority ‐ Outstanding Senior Lien Debt

Year Principal Interest Total Principal Interest Total Principal Interest Total
2018 3,090,000        1,632,013        4,722,013        1,650,000        2,549,931        4,199,931        ‐                    1,458,100        1,458,100       
2019 3,155,000        1,570,213        4,725,213        2,315,000        2,467,431        4,782,431        ‐                    1,458,100        1,458,100       
2020 3,275,000        1,444,013        4,719,013        2,430,000        2,351,681        4,781,681        610,000           1,458,100        2,068,100       
2021 3,410,000        1,313,013        4,723,013        2,555,000        2,230,181        4,785,181        640,000           1,427,600        2,067,600       
2022 2,305,000        1,223,500        3,528,500        2,680,000        2,102,431        4,782,431        670,000           1,395,600        2,065,600       
2023 ‐                    1,108,250        1,108,250        2,820,000        1,968,431        4,788,431        705,000           1,362,100        2,067,100       
2024 3,875,000        1,108,250        4,983,250        2,960,000        1,827,431        4,787,431        740,000           1,326,850        2,066,850       
2025 4,070,000        914,500           4,984,500        3,095,000        1,679,431        4,774,431        780,000           1,289,850        2,069,850       
2026 ‐                    711,000           711,000           3,250,000        1,524,681        4,774,681        815,000           1,250,850        2,065,850       
2027 4,510,000        711,000           5,221,000        3,375,000        1,362,181        4,737,181        860,000           1,210,100        2,070,100       
2028 4,735,000        485,500           5,220,500        3,560,000        1,193,431        4,753,431        900,000           1,167,100        2,067,100       
2029 4,975,000        248,750           5,223,750        3,710,000        1,051,031        4,761,031        945,000           1,122,100        2,067,100       
2030 3,865,000        902,631           4,767,631        995,000           1,074,850        2,069,850       
2031 1,025,000        748,031           1,773,031        1,045,000        1,025,100        2,070,100       
2032 1,055,000        714,719           1,769,719        1,095,000        972,850           2,067,850       
2033 1,090,000        679,113           1,769,113        1,150,000        918,100           2,068,100       
2034 1,130,000        642,325           1,772,325        1,205,000        860,600           2,065,600       
2035 1,165,000        604,188           1,769,188        1,265,000        800,350           2,065,350       
2036 1,210,000        563,413           1,773,413        1,330,000        737,100           2,067,100       
2037 1,255,000        518,038           1,773,038        1,395,000        670,600           2,065,600       
2038 1,300,000        470,975           1,770,975        1,455,000        614,800           2,069,800       
2039 1,350,000        422,225           1,772,225        1,510,000        556,600           2,066,600       
2040 1,400,000        371,600           1,771,600        1,570,000        496,200           2,066,200       
2041 1,455,000        315,600           1,770,600        1,635,000        433,400           2,068,400       
2042 1,515,000        257,400           1,772,400        1,700,000        368,000           2,068,000       
2043 1,575,000        196,800           1,771,800        1,765,000        300,000           2,065,000       
2044 1,640,000        133,800           1,773,800        1,840,000        229,400           2,069,400       
2045 1,705,000        68,200             1,773,200        1,910,000        155,800           2,065,800       
2046 1,985,000        79,400             2,064,400       

37,400,000      12,470,000      49,870,000      58,135,000      29,917,331      88,052,331      32,515,000      26,219,600      58,734,600     

W Sys Rev & Rev Ref Bds, Srs 2015A W Sys Rev Bds, Srs 2016AW Sys Rev Ref Bds, Srs 2014



West Harris County Regional Water Authority ‐ Outstanding Senior Lien Debt

Series Principal Amount Current Holders
Water System Revenue Bonds, Series 2007 ‐                            Open Market
Water System Revenue Bonds, Series 2009 50,490,000               Open Market
Water System Revenue Bonds, Series 2012 30,740,000               TWDB
Water System Revenue Refunding Bonds, Series 2013 31,780,000               Open Market
Water System Revenue Refunding Bonds, Series 2014 37,400,000               Open Market
Water System Revenue & Revenue Refunding Bonds, Series 2015A 58,135,000               Open Market
Water System Revenue Bonds, Series 2016A 32,515,000               Open Market

241,060,000            



West Harris County Regional Water Authority ‐ Outstanding Junior Lien Debt

Year Principal Interest Total Principal Interest Total Principal Interest Total
2018 835,000           294,283           1,129,283        1,045,000         832,194            1,877,194         ‐                     5,602,897         5,602,897        
2019 840,000           289,607           1,129,607        1,050,000         825,401            1,875,401         5,530,000         5,005,069         10,535,069     
2020 850,000           283,559           1,133,559        1,055,000         817,421            1,872,421         5,580,000         4,963,041         10,543,041     
2021 855,000           276,164           1,131,164        1,065,000         808,559            1,873,559         5,640,000         4,916,169         10,556,169     
2022 865,000           267,529           1,132,529        1,070,000         798,868            1,868,868         5,700,000         4,863,153         10,563,153     
2023 880,000           257,495           1,137,495        1,080,000         788,275            1,868,275         5,765,000         4,801,593         10,566,593     
2024 895,000           246,055           1,141,055        1,095,000         776,503            1,871,503         5,835,000         4,731,837         10,566,837     
2025 905,000           233,614           1,138,614        1,105,000         763,363            1,868,363         5,915,000         4,654,815         10,569,815     
2026 925,000           220,311           1,145,311        1,120,000         749,108            1,869,108         6,000,000         4,569,047         10,569,047     
2027 940,000           205,141           1,145,141        1,130,000         733,764            1,863,764         6,095,000         4,476,047         10,571,047     
2028 960,000           188,127           1,148,127        1,150,000         716,023            1,866,023         6,190,000         4,375,480         10,565,480     
2029 980,000           169,311           1,149,311        1,170,000         696,588            1,866,588         6,305,000         4,262,822         10,567,822     
2030 1,000,000        148,731           1,148,731        1,190,000         673,071            1,863,071         6,425,000         4,135,461         10,560,461     
2031 1,025,000        126,731           1,151,731        1,215,000         647,129            1,862,129         6,570,000         3,994,111         10,564,111     
2032 1,050,000        103,361           1,153,361        1,240,000         619,306            1,859,306         6,730,000         3,837,745         10,567,745     
2033 1,075,000        79,001             1,154,001        1,270,000         590,414            1,860,414         6,905,000         3,670,168         10,575,168     
2034 1,100,000        53,523             1,153,523        1,300,000         560,061            1,860,061         7,080,000         3,493,400         10,573,400     
2035 1,130,000        27,233             1,157,233        1,330,000         527,301            1,857,301         7,265,000         3,307,196         10,572,196     
2036 1,365,000         494,051            1,859,051         7,470,000         3,113,220         10,583,220     
2037 1,400,000         459,380            1,859,380         7,675,000         2,910,036         10,585,036     
2038 1,440,000         421,440            1,861,440         7,890,000         2,698,974         10,588,974     
2039 1,480,000         382,416            1,862,416         8,120,000         2,477,265         10,597,265     
2040 1,520,000         342,308            1,862,308         8,360,000         2,239,349         10,599,349     
2041 1,565,000         301,116            1,866,116         8,610,000         1,992,729         10,602,729     
2042 1,605,000         258,704            1,863,704         8,865,000         1,738,734         10,603,734     
2043 1,655,000         209,912            1,864,912         9,125,000         1,476,330         10,601,330     
2044 1,700,000         159,600            1,859,600         9,425,000         1,198,930         10,623,930     
2045 1,750,000         107,920            1,857,920         9,735,000         912,410            10,647,410     
2046 1,800,000         54,720               1,854,720         10,055,000      617,439            10,672,439     
2047 10,390,000      313,778            10,703,778     

17,110,000      3,469,771        20,579,771      37,960,000      16,114,909      54,074,909      211,250,000    101,349,236    312,599,236   

W Sys Jr Lien Rev Bds, Srs 2015 W Sys Jr Lien Rev Bds, Srs 2016 W Sys Jr Lien Rev Bds, Srs 2016



West Harris County Regional Water Authority ‐ Outstanding Junior Lien Debt

Series Principal Amount Current Holders
Water System Junior Lien Revenue Bonds, Series 2015 17,110,000                TWDB
Water System Junior Lien Revenue Bonds, Series 2016 37,960,000                TWDB
Water System Junior Lien Revenue Bonds, Series 2017 211,250,000             TWDB

266,320,000            



Applicant's Ten Largest Employers
   

Memorial Hermann Health System: 24,108

University of Texas MD Anderson: 21,086

McDonald's Corp: 20,918

Houston Methodist: 20,000

Kroger Company: 16,000

United Airlines: 14,941

Schlumberger: 12,069

Shell Oil Company: 11,507

Exxon Mobil Corp.: 11,000

National Oilwell Varco: 8,960

   

Ten Largest Employers Comments: per: hereishouston.com

Bond Ratings
   

Bond Ratings

   

   

Bond Rating N/A: Y

Receive Water or Sewer
   

Is the project intended to allow the applicant to provide or receive water or sewer services to or

from another entity?: Y

Type Standard &
Poors

Date
Received

Fitch Date
Received

Moody's Date
Received

G.O. AA 11-07-2016 A 11-04-2016 A 11-17-2015
Revenue



 
 

 
   
 
 
 
 
 
 
 

City of Houston Contract 

 















































































































































































Project Description
   

Description of Project Need (for example, is the project needed to address a current compliance

issue, avoid potential compliance issues, extend service, expand capacity, etc.): For WHCRWA,

the project is needed to provide surface water to meet the Harris Galveston Subsidence District

regulatory plan for conversion from groundwater to surface or alternate water.  The transmission

line allows the WHCRWA to use the treated water from the expansion of the City of Houston

NEWPP.

   

Provide a detailed description of the proposed project. The description should include a discussion

of the current service area, existing system facilities; and an adequate description of all proposed

project elements (include a bulleted list of new project elements/components).: Renamed to the

Surface Water Supply Project (SWSP), this project includes a 96-inch and 84-inch waterline that

will

bring treated surface water approximately 40 miles from the expanded NEWPP on the east side of

Houston at Lake

Houston to the WHCRWA and the North Fort Bend Water Authority (NFBWA) on the west side of

Houston. The project

also includes two large booster pump stations that will push water along the route. There is a

Central Pump Station

designed to deliver 200MGD and a Repump Station designed to deliver 172MGD. Several large

meter stations will be

required as well.

As the design has progressed and routes have been refined, challenges with the congested urban

pipeline corridor has

resulted in right of way acquisition challenges and need to include additional tunnels. Projected

costs have increased

resulting in this additional loan request.

   

Water Made Available
   

New Supply: 252,937 (acre-feet/year)/$451,800,750 (capital cost)

   

New Conservation Savings: 0 (acre-feet/year)/$0 (capital cost)

   

New Reuse Supply: 0 (acre-feet/year)/$0 (capital cost)

   

Maintenance of Current Supply: 0 (acre-feet/year)/$0 (capital cost)



SWIFT
   

SWIFT Funding Type

Low Interest Loan: $45000000.00

   

Is this request for multi-year funding or phased commitments?: Y

   

As an applicant for financial assistance from SWIFT, I acknowledge that this project must comply

with any applicable legal obligations in federal law related to contracting with disadvantaged

business enterprises.: Y

   

As an applicant for financial assistance from SWIFT, I acknowledge that this project must comply

with applicable legal obligations in state law (Texas Government Code Chapter 2161 and Texas

Administrative Code Chapter 20, Subchapter B) related to contracting with historically

underutilized businesses.: Y



CLOSING DATES FOR TRANSMISSION LINE LOAN $45M 

Fall of 2018 

Fall of 2019 

Fall of 2020 
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THIRTEEN?H SUPPLEMENTAL INDENTURE OF TRUST
AUTHORlZING

$211,250,000
14/EST HARRIS COUNTY RECIONAL WATER AUTHORITY

WATER SYSTEM }UNIOR LIEN REVENUE BONDS, SERIES 2017

?XIS THIKTEENTH SUf'PLEMENTAL INDENTURE OF TRUST, dated as of
November 1., 2A17 {llne "Thirteentlz Suppbmentd lnde.ntu{e"}, is made by and between
1,1,'EST HARRIS COUNTY REGIONAL IA/ATER AUTHORITY {the "Autlwity"), a
political subdi:.ision of the State of Texas, and KXGIONS 3ANK, in lts capacitv as

trustee (together with any successor trustee hereunder, the "Trustee"), an Alabama state
banking corporation with powers and autharized to do business in the State o{ Texas.

14/ITNESSETH:

WHEREAS, pursuart to Act of N4ay 28, 2AA1, 77th Texas Legislature, Regular
Session, C1-rapter 474, 28*-1Tex. Cen. Laws, as amencled, (the " Act"), the Autho:ity was
created as a political subdivision of the State of Texas; and

*THEREAS, pursuant to the Act, the Autl-rority was created under and is
essential to accomplish the purposes oI Section 59, Articie XVI, at the Texas
C<lnstllution, including the acquisitior: and prorrision of surface water and groundwater
for residential, commercial, industrial, agricultural, and other uses, the reduction c{
groundwater withdrawals, the conservation, preservation, prctection, recharge anel
prevention of waste of grr:undwater, anr-I of groundwater reservcirs {}r their
subdivisir:ns, the control o{ sui:sidenc€ caused by withdrawal of water from those
groundwater reservoirs or their subdivision, a:rd other pubtric purposes stated in the
Act; and

WHEREA$, in order tc secure the Bonds, Notes and Obligations, the Authcrity
has enterecl into an Indenture o{ Trust, dated as of August 1,2AA3, with the Trustee for
the purpcse c{ assigning and pledging to the Trustee the Trust Estate, which includes
the Pledged Revenues and Pledged Funr-1s, and providing that th* Trust Estate be held
by the Trustee to secure the payment of principal ol and interest on all Bonds, hlctes
and Cbligations; and

WHEREAS, the Authority has determined to issue the Series 2A17 Bonds (as
defined herein) under said lndenture o{ Trust and this Thirteenth Supplemental
Indenlure to: (i) fund costs of the Pri;]ect (as defined herein), (ii) fund the junior Lien
Reserve Fund l{equirement (as defined herein) attributal-:le tr: the Series 2017 Bonds,
and {iii) pay {or the costs c{ issuance oI the Series 2A17 Bonds; and
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WHEREAS, the Authority has requested {inancial assistance from the TWDB
through the TlA/DB's State Water Implementation R<:venue Fund for Texas in
conlectian with certain costs related to the Frojec!

IYHEREAS, lhe A*tharity desires tn enler into this Thirteenth Supplemental
Indenture Icr such purposes; and

WHEREAS, the Authoritv alsc desires tn define certain terms relating ta the
Series 2877 F.onds to be issued; and

NOW, THERIFOI(E, in consirleration o{ the premises, the acreptance by the
Trustee of the trusls hereby created, the purchase and acceptanee of the Series 2417
Bonds b;, the owners thereof fron'l time tc time, and other good and valuable
consideration, the receipt and su{{iciency o{ which are hereby acknowleriged, the
Authority and the Trustee 11* hereby mutually covenant and agree, fo: the equal and
proporticnate benefit of the respective owners fror:r tin"le to time of the Series 2A17
Bcnr-1s, as fcllours:

ARTICLE I

DET}I{ITIONS AND STATUTORY AUTHORITY

SECTIOI{ 101. Authority This Thirteenth Supplemental indcnture is
supplemental to, a:rd is adopted in accr:rdance with the Indenture, inclurling Ariicles III
and X of the Inrienlure.

SECI'ION 102" De{initicns.

A. Except as provideri in subsecticn B r:{ this Section, all cle{inec1 terms
contained in the 1i-rder":ture shall have the same rneanings in this Thirteenth
Supplenlental lndenture as such de{ined terms are given in Section 101 {as ameneled) of
lhe ladenture, unless the context shall otherwise require.

B. In adrlitir:n to the terms defined elsewhere in this Thirleenth
Supplemental Indenture, the following terms, as used in this Thirteenth Supplemental
Indenfure, shall have the foilowing respective meanings but only for the purposes o{
the Series 2017 Bonds and this Thirteenth Supplemental Indenture.

" City" sha1l mean City r:{ F{ouston, Texas.

" Det( of llelirery" shal1 mearl November 2,2A17.

" Dnte d Dot€" shal1 rnean November 1",2417
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"Eleuenth Supplemental lndenture" sha1l mean the Eleventh Suppiemental
Indenlure of Trust, dated as o{ October 1, 2016, authorizing the Series 2016 Bonds.

"EsctaTu Agent" shall mean Compass Bank, an Alabama banking corporation, its
successors and assigns.

" EsctoTtt Agreement" shali mean thai certain Escrow Agreement between the
Authorily and the Escrow Agent, dated as of November 1,2{}17, perlaining ta the
deposit o{ the proceeds o{ the Bonds.

" Finnncing Agreement" n:eans lhat certain Financing Agreemeal entered into
between the Authority and the TWDB dated Septembe r 11,2*17.

"lndenture" shall m€an the Indenlure o{ Trust, clated as o{ Augusl 1,2043,
between the Authority and the Trustee, as {rom tirne tc time supplemented and
a:nenderl, including by this Thirteenth Supplemenlal Indenture.

" lnitiol Bonil" means the initial bond issued by tl-re Autirority }:eing a single bond
represe:":ting lhe entire prlncipai amount of the Series 2017 Bonds.

" lnterest Prn1sxert DGte" shall mean June 15 arrC December 15 o{ each year as

applicable, comr:rencing ]une 1,5, 2018.

" lssltafice Dste" shali mean the dat* of delivery o{ the Series 2*17 Bands to the
initial purchaser or purchasers thereof against payment therefor.

'NEWPp" shall mean the City's water purification plant locaterl at 12121 North
Beltway 8 Hast (a.k.a. "North Sam Houston Parkway East"), Humble, Texas 77396.

"Ninth Sw7;plemental Inderuture" shall mear the Ninth Suppiemental Inr,lenture of
Trust, dated as of Nover:lber 1", 2A1.5, authorizing the Series 2015 Bands.

" Project" sha1l mean the realty interest acquisition, engineering, environmentai
work, and construction and acquisition for System improvements and capacity,
ilrcluding (a) storage, pumping and transmissicn faciLities to transport and convey
water ak:ng some or all of the distance {rom the NEWPP to areas near, in and throagh
the Authority's boundaries, (b) storage, pumping and transmission facilities to
transport and convey water to Authority water customers, and (c) payrnents due to the
City {or expansion o{ the NEWPP. The tern"r "?r*)ect" shall also include the payment o{

$5,6A2,896.69 r:{ capitalized int*rest out o{ the p:aceeds of the Series 201"7 Bands to be
deposited in the Series 2877 Capilabzed lntercst Account within the ]unior Lien Debt
Service Fund.

"Purckasey" ar "TWDB" shall mean Texas Water Development Board, a& agency
of the State cf Texas.
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"Series 2A15 Bands" shall mean the ]unlor Lien Bonds issued pursuant to the
Ninth Supplemental lnrlenture"

"series 2A15 Bonds" shall mean lhe junior Lien 3c;nds issued pursuant to the
Eleventh Supplemental lndenture.

"seyies 2A15A Bonds" shall mean the Paritv Bonds issued pursuant to the Tweifth
Supplemental lndenture, dated as of December 1,,2A16.

"series 2A77 Bonds" shall mean the Bonds authorizetl by this Thirteenth
Suppiernental lndenture in the aggrcgatc principal ar:rount of $211,250,000 an<l

designated liYest Harris County Regional Water Authorlty Water System Junior Lien
Revenue Bonds, Series 2017.

C. Articles and sections relerred to by nurnber shall rnean the articles and
sections of this Thirteenth Supplemental lndenture.

$ECTIQN 103 lnterpre tatir:ns Ail terms defined herein and all pronours
used in this Thirteenth Supplemental Indenture shatrl be deemecl to apply equally to the
singular and plural anrl to all genders. 'Ihe headir:gs of the Sections in this Thirteenth
Suppiemental lndenture have been inserted for convenience a{ re{erence only and are
nol tr: be consiclered a part hereof and shall ntlt in any way modify or reskict any of the
terms or prl:visicns hercof. This Thirtcentir Suppler:-rental indenture and all the terms
and provisions hereof sha11 be 1il":eral1y construed to ef{ectuate the purposes set farth
herein and tr: sustain the validitv r-;f the Series 2017 Bonds and the validity of the pledge
and assignment of the Trust Estate tc the Trustee to secure the payment o{ the Series
2017 Bonds"

IEND OF ARTTCLE 1]
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AR?ICLT II

AUTHORIZATION Ai{D TERMS OF SERIES 2017 BON,I)S

SECTION 20:1. Authr:rization, Principal Amaunl, Desisnation and Series
There is hereby authorized to be issued and shall be issued under and secured l':y the
Indenture a Series of Bonds lo be designated "14/est Harris Coxnty Regi*nal Water
Authority Water System Junior Lien Revenue Bcnds, Series 2A17" in the aggregate
principal amclunt at $211,250,000. The Serie s 2A\7 Bonds are issued as Junior Lien
Bonds under the Indenture.

SECTION 202 Iqrpogeg. The Series 2017 Bonds are being issued to be
applierl, togelher with other iawfully available funds, to: (i) fund costs of the Froject;
(ii) fund the Junicr Lien Reserve Fund Requirement attributal-:le tc the Serles 2CI17

Bonds, and (iii) pay for the costs of issuance of the Series 2A17 Bonds.

SECT1CN 203. initial Band, Numbers, Date anr-1 Dencmination of the Series
?017 Bi:nds. fhe Serie s 2017 Bonlls shall initialt3. be issuecl in the principal am.ounts, and
bearing interest at the rates set forth below, as n-rore Iully described in Exhibit A
attacl-red hereto. The Serie s 2*77 Bcnds shall mature, subject to priar redemptii:n in
accordance with this Thirteenth Supplemental Inclenture, or December 15 in each of the
years and in the amounts sel r:ut in the following schedule. The Initial Bond shali be
:rumbered 1B-1 anll all other Bonds shall be numbered in sequence beginning witl-r R-,1.

The Series 2817 Br:nds sha1l be dated the Dated Date. In the event the bar:k-entry only
systen referred to-in Sectlon 27A hereof is discontinued, Boncls delivered on trans{er nf
or in exchange for other Series 2A17 Bonds shall be numbered i::r the r:rq-1er of their
authentication by the Truslee, sha11 be in lhe denomination of $5,000 o: integral
multiples thereof, anei shall mature on the same date and bear interest at the same rate
as the Series 2017 Bonri or $eries 2A17 Ba:nds in lieu o{ which thev are deiivererl.

SECTION 204. Interest Payment Dates, Interest Raies and Maturity of the
Series 2017 Bonds" The Bonds sha1l be issued, sha1l bear interest from the Date ot
Delivery at the rale or rales per annum set forth below, calculated on the basis of a 360-
day year composed o{ twelve 30-day rnonths and payable each lnterest Payment Date
until maturity cr prior redemption, and shall mature and become payable on the dates
and in the respective principal amounts as set forth below.

Maturity
December 15

Principal Amount
Maturins ($)

Interest Rate

t%\
2419 $ 5,530,000 4.764%
2fi2* 5,580,000 4.844%
2421 5,64*,**A 4.944%
2*22 5,700,000 1.080%

2073 5,765,000 1.214%

665667 4

E



2424 5,835,000 7324%
2425 5,915,000 1.454%
2426 6,000,000 1.550%
2027 5,095,000 1.654%
2428 639A,AAA 1.82*%
2429 6,305,i100 2.428%
2030 6,423,484 2.244%
2031 6,570,000 2.380%
,n?') 6,734,400 2.49{}*/.

2033 6,905,000 2.568%
2434 7,080,000 2.634%
2035 7,265,0CI0 2.670%
2436 7,47A,AAA 2.728%
2037 7,675,8*A 2.754%
2038 7,894,404 2.810%
2039 8,120,000 ?.q3{}oi,,

2044 8,350,0i11] 2.950%
2047 8,610,000 2"958%
2442 8,865,00{,) 2.9601n
2443 9,125,000 3.0+0%
2444 9,425,1100 3.040%
2845 9,735,044 3.0i0%
2046 10,055,000 3.424%
2447 10,39CI,000 3.02{)%

SECTION 205. Manner of Par.ment o{ Series 2017 Boncls. Interest an the
Series 2017 Bonds sha11 be paid as providerl in the form of Serics 2017 Bands attached as

Exhibit A hereto"

SECTION 205. Form o{ Series 2A17 B S tion
Certificate, and Trustee's Authentication Certificate. Subject ta the provisions of the
Indenture and this Thirteenth Supplemental lndenture, the f*rm of the Series 2017
Bonds, the authentication certificaig(which shall be affixed to Series 2A17 Br:nds other
than the lnitial Bond), and the registration certi{icate oI the Comptrcller o{ Public
Acccunts of the State of Texas (which shali be af{ixed to the Initial Bond only), and
other matters to be printed on the Series 2017 Bands sha1l be as shown on Exhibit A.

The approving legai opinion of bond counsel r:-rav be printed cn the Series 2017
Bonds cver the certification of the Trustee, which may be executed in {acslmile. CUSIP
numbers and any bond insurance legend rnay i:e printed on the Series 2017 Bcnds.
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Xowever, errors or omissions in the printing of the opinion or the CUSIP nurrrbers shall
have no e{{ect on the validity of the Series 2017 Bonds.

On lhe Issuance Date, the Initial Bond, being a single bond representing the
entire principal amount of the Series 2A77 *r:nds, payable in stated installments to the
Furchaser or its designee, executed bv manual cr facsimiie signature of the President cr
Vice President and Secretar;r or Assistant Secretary o{ the Authori$'s Bcard of
Directors, approved by the Attorney General o{ Texas, ancl registered and manualiy
signed by the Camplroiler of Publlc Accounts c{ Texas, sha1l be clelivered to the Trustee
on behal{ o{ the Purchaser. Upon payment for the Inilial B*ncl, the Trustee shall cancel
the Initial Bond and deliver Series 2017 Bi;nds to DTC in accordance with $ection 21S

hereo{.

SECTIOh:207. Pro:,isions For Issuance o{ Series 2A17 *r:nds. The Series
2A17 Ba*ds sha1l be executed by the Authority a:rd, except {slr the Initial Bond which
shal1 be registered by the Comptroller cf Public Accounts af the State of Texas, sha1l be
deliverecl to the Trustee. T1-rereupr;n, tl:c Series 2A17 Br:ncls (cxccpt thc lnitial Bcnd
registered by the Cornptrr:ller of Public Accounts oI the State of Texas) sha11 i:e
aulhenticated by the Trust*e and delir,,ered to the Purchaser or upon its orcler, but only
upon receipt by the Trustee cf the docurncnts required under the Indenture. After
issuance and authentication of such Series 2017 Bi:nds, all subsequent Series 2017 Bonds
issued in exchange therefor shall be authcr:ticated a:rd deliverecl bv and at the
designated corporate kust o{{ice of the Trustee .

SECTION 208. Optional Redemption Prior tc Malurity. The Series 2477
Bonds are subject ta redemption prior to maturitv as set {orth in the form Series 2A17
Bonds in Exhibit A"

SECTION 209. Appointment o{ Trustee as Pavins Asent/Resislrar. The
Trustee is hereby appointed as the paying agenlf regi.strar {th:e "Paying Agent/Registrnr")
{or the Series 2017 3r:nds, and shali maintain bocks o{ regislratian fcr the Series 2417
Bonds in the State o{ Texas at the Paying Agent/Regiskar's offire, a copy which shal1 be
kept current by the Trustee.

SECT:ON 210. Bcak Enfry Only System.

A. There rxay be appointed a qualified financiatr institution to be a clearing
agency and securities depository for the Series 2817 Bonds ithe " Secuyities Depository")
in accordance with the provisions o{ this Section. Any Securities Depository will accept
and hold the Series 2A17 Ba*t1s as the Registered Owner thereof and will :rraintain a
book-entry-on1y system of recording the ownership and trans{er o{ cwrrership of
beneficial interests in the Series 2017 Bonds. Any Securities Depository sa appointecl
shall be qualified to act as such under Section 17 A a{ the $ecurities Exchange Act of

665667*4

-7-



1934, as amended, capable of properly discharging its duties in such capacity and
acceptable to the Trustee and the Authoritv.

B. Pursuant to the Authority's approval of the Blanket Letter af
Representation, the Depcsitcry TruslCompany, t"DTC") is hereby appcinted ao act as
the initial Securities Depository for the Series 2017 Bcnds. The Purchaser, ar the
Authcrity on behalf of the Purchaser, sha11 cause the definitive b<;nds to be registered in
the name of Cede & Cc., and sha11 deposil such de{initive bonds with the initial
Securities Depository, Cede & Co., in the form i:f a single fu11y registered Bond for each
maturity.

With respect to Series 2017 Bonds registered in the name of the Securities
Depository or its nominee, the Authority and the Trustee sha11 be entitleri to treat the
person in whose name any Serles 2A17 Boxtl" ls r*gistered in tl-re Register as the absoiute
owner o{ such Series 2A17 &axd {or ail purposes, and neither the Authr:rity nr:r the
Trustee shall have any responsibility or obllgation to any person who hokls a beneficial
interest in the Series 21117 Bonds. lA/itirout lirniting the immediatelv preceding sentence,
neither the Authority ncr the Trustee shal1 have any responsibility or obligation with
respect to (i) the accuracv of the recards of the Securities Depository, its nominee, or any
other person with respect tc any ownership interest in the Series 2017 Bcnrls, (ii) the
delivery tc any person, other than an Owner as shown an the Register, o{ any notice
with rc'spect to thc Series 2017 Bonds, or (iii) the payment k: any person, oti:cr tiran an
Owner as shown in the Register, of any amount with respect to the principal r:f or
interest on the Series 2017 Bcnds.

Notwithstanding any other provision of the Indenture or this Thirteentl:
Supplemental lndenture tr: the ccnlrary, so long as DTC or a successor Securities
Depository is acting in such capacity with respect ta the Seri*s 2A17 Bllnds, al1 payments
of principal of anrl interest on the Series 2817 Bands, and a1l notices with respect to such
Series 2017 Bonds, shall be made and given, respectively, in accordance with the written
agreeffrent between the Authr:rity and the Securities Depository.

C. If DTC or any successor Securities Depository appointed by the Authorit;r
determines to discontinue acting as Securities Depository for the Series 2017 Bsnds and
the Authority desires lo continue the book*entry-only system es{ recording the
cwnership and transfer of ownership cf beneficial interests in the Series 2017 Bonds, the
Authoritv shal1 appoint a successor Securities Depositcry for the Series 2017 Bonds.
Upon acceptance by the succ<:ssor Securities Depository o{ its appointment and its
duties and responsibilities in such capacity, the Authority shall, upon receipt frcm the
preceding Securities Depository of a certi{ierl c$py af its records of ownership of
beneficial interests ln the Series 2017 Bonds, provide a copy cf such records tr: the
successor Securities Depcsitory and cause the Trustee to authenticate and deliver
exchange Series 2017 Bonds, tr: the successor $ecurities Depository, registered in lhe
name of the nominee of such successor Securities Depositcry.
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D. I{ the Authority sha1l have app*inted a Securities Depositr:ry wlth respect
to the Series 2017 Bonds and if any of the events specified below sha11 occur, the Trustee
shall authenticate and deliver, in accordance with the Indenture and this Thirteenth
Supplemental Indenture, to each person who appears on the records of the Securities
Depository as an owner ol a beneficial lnterest in such Serie s 2817 Bands, an exchange
Series 20,17 Bond(s), in any author.zed denaminalicn, c{ the same type,matr.rrity anrl
interest rate and in the sail1e aggregate principal amount as the Series 2017 Bonds
beneficially owned by such person or entity, as set {arth in such record:

(*) If the Securities Depcsitory deterr,nines not to continue tc act as Securities
Depositcry {or the Series 2A17 Bc:nds and the A;lhr-;rity is unabl* to locate a qualified
successor Securities Depcsit*ry;

(b) I{ the Authcritv determines that the Securities l}epasitory is incapable of
properly discharging its dulies as Sec*rities Depository for the Series 2A77 Band.s and is
unable to locate a qualified successor Securities Depository;

{.} If the Authority determines that it ls in the best interest o{ the Authority to
discontinue the bor:k-entry system o{ registration of ownership af bene{icial lnterest in
the Series 2017 Bonds provided by the Securities Depository; or

(d) If the Authori{r rletermines that the continuance of the book-entry systen-l
of regisiration of cwnership of benelicial interest in t1-re Series 2U17 Bonds provided by
the Securities Depasitory rnight adversely affect the interests of the i:wners o{ such
beneficial interest in the Series 2017 Bcnds"

Upon the occurrence o{ any o{ the {oregoing events, the Authority sha11 provide
written notice nf such event to the Securities Depositr:ry and to tl-re Trustee.

IEND CF ARTICLE lrl
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ARTICLE IIl

SOURCE OF TAYMEI{T; SPECIAL ACCOUNTS AND
OTHER MATTERS RELATINC TO SERiES 2017 BONDS

SECTION 301. Source o{ Payment far Series 2A77 Bar.ds. The Series 2017 Br:nds
are payable so1ely {rom, and secured by a lien on and pledge cf, the Trust Estate. ?he
Owners o{ Series 201V Bonds sha11 never have the right to demand payment out of any
funds raised or to be raised by ad valorem taxation *r to have any claim against any
property or revenues ol the Ar-rthority except for Pledged Revenues and ?ledged Funcls
rltscribed in the lnde:rture. The Authority does nst harre the power to impose an ac1

valorem tax.

The Series 2A17 Bcnds are issued as Junior Lien Bonds and, as such, the Parity
Bonds, Parity Notes and Parity Obligations issued under the Indenture are and shali be
secured by a iien on Piedged Revenues that is senior and superisr to the lien on Pieclged
Revenues securing the Jur-rior 1-ien Bcnds (including the Series 2A77 Bonds), ]unicr Lien
Notes and Junior Lien Obligations; and Pledger{ Revenues shail Iirst be applied to make
all required deposits in anrl transfers to the Debt Service Fund anrl Debt Service Reserve
Fund be{ore making requirer-l deposits ii: and transfers to the Junior Lien Debt Service
Funr-i and junior Lien Debt Service Reserve Fund.

SECTION 302. Cor"rfirmation of Funds anrl Establishment of Special
Accounts. Pursuant ta the terrxs of the Indenture, the existence o{ the Iollawing Funds
and Accounts are hereby confirmed:

A. Revenue Fund;

B. Debt Service Fund;

C. ilebt Service Reserve Fund;

P. ]unior Lien Debt Service Fund;

G. Junicr Lien Debt Service R*serve Fund;

D. Coverage Fand; and

E. Cernslruclian Fund,

For the purpose of maintaining a separate accounting i:{ certain amounts frsm
the Series 2A17 Bonds, within cerlain o{ the Funds conJirmcd above, the {<l1lowing
Acccunts are hereby established: Series 2017 Escrow Account, Series 2A17 Conslruclion
Account within the Canstruction Fund, and the Series 2017 Capitalized Inlerest Account
within the ]unior Lien Debt Service Fund.
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Compiete books and reccrds sha11 be maintained with respect to the allccable
amourts attributable to such Series 2017 Bonds:naintained in each such accounl or sub-
account. ln addition, in order to facilitate complianee with the cnvenant set forth in
Article IV hereof, the Authority reserves the right to request the Trustee to establish the
Rebate Fund and rebate acccunts within it to account for excess arbitrage profits and
interest thereon that raust be accounted Ior or rebated ta the ljnited States of America.
In establishing and maintaining the faregr:ing accounts, maintaining all books and
records relating thereto and making disbursements therefrom, particularly ta the
United States of America, the Trustee and the Autharity may rely from time to tlme
upon opinions issued by nationally-recognized bond counsel to the e{{ect that any
action by the Trustee and/or the Authority in reliance upon any interprelalion of the
Code or Regulations contained in such opinicns will not cause interest on the Series
2017 Bands to be includable in grr:ss income for federal incorne tax purposes under
existing 1aw.

SECT1CN 303. Istablishment of Tunior Lien Iteser:re Fund Resuirement.
Upon the issuance ol the Series 2017 Bonds, the amount of the Junior Lien Reserve Funri
Requirement for the Junior Lien Debt Service Reserve Fund is hereby establisherl anri
stipuiated to be fi72,903,582.29, which is the av€rage annual Aggregate Debt Service
req:.lirer.:rents on the junior Lien Bonds and junior Lien Notes, in accordance witl-: lhe
requirements a{ the Indenture. The Junior Lien Reserve Fund Requirement will be
satisficd b),: {1) a deposit r:I $2,505,$7.AA previously made Ircm proceeds of the Scrirs
2015 Bonds and Series 2016 Bonds, and (ii) a deposit of $1,0,397,945.29 trorc proceeds ol
the Series 2017 Bonds.

T"his Section 303 supersedes Section 303 in all prior Supplemental Jndentures
regarr-{ing the quanti{ication of the Junior Lien Reserve Fund Requirement and the
method of salislaction thereof.

SECTION 304, ApplicA.lion af Net Prcceeds" A{ter paymenl of th<: casts of
issuance at the closing, net proceeds o{ the sale cf the Series 2017 Sonds sha1l be applied
as follows:

A. Ta the ]unior Lien Debt Service Reserve Fund, 9L0,397,945"29, which
represents the Junior Lien Reserve Fund Requirernent attributable to the Series 2017
Bonds.

S. Tr: the Series 2A17 Capitalized Interest Account within the ]unior Lien
Debt Service Fund, $5,6A2,896.59, which shail be applied to pay interest on the Series
2017 Bonds. The Trustee shall apply the {unds in the Series 2817 Capitalized Interest
Account to pay interest on the Series 2017 Bonds prior to using any other funds i:-r lh*
Junior Lien Debt Service Fund to pay debl ser:,ice on the Series 2017 Bonds.
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C. The balance o{ the proceeds ta the Authority fcr credit by the Authority to
the Series 2*17 Escrow Account, and, to the extent directed in writing by the TWDB, to
lhe Series 2*17 Canstruction Account. Moneys cleposiied in the Series 2017 Escrow
Account shall I:e applied as provided in the Escrow Agreement.

SECTION 305. Use o{ Proceeds. The Series 2A17 Bands are being issued ti;
be applied, together with other 1aw{ully available {unds, to: (1) fund ccsts of the Project;
(ii) fund the ]unior Lien Reserve Fund Requirement atkibutable to the Series 2417
Bonds, and {iii) pay {or the costs o{ issuance of the Series 2017 Bcnds. Any surplus
proceeds from the Series 2817 Bar,ds remaining after completion o{ the Project, and after
payment o{ the costs described in the preceding sentence, sha11 be used r:nlv for the
following purposes, as approved by the TWDB's executive administrator: (i) tc depcsit
inta the Junior Lien Debt Service Fund {or payment o{ principal and/or interest an th*
Series 2017 Bonds; or (ii) to {und eligibl* projecl costs as authorizerl by rhe TWDB. The
proceeds of the Series 2A1V Bonds shall be secured in the manner prescril:ed b1, iaw and
in compliance with the Public Funrls Investment Act, Chapter 2256, Governn:ent Corle,
and tlre Public Funds CoJ.lateral Act, Chapter 2?57, Ccrrerr:ment Code.

IEND OF ARTICLE 11rl
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ARTIC}-E IV

PROVISIONS C(}NCERNING FEDERAL INCOME TAX EXCLUSION

SECTION 401. Ceneral Tax Covenant. The Authori ty intends that the
inlerest on the Series 2017 B*nds shall be excludable lrom gross income fcr federal
income tax purposes pursuant to secticns 103 and 141 through 150 o{ the Internal
Revenue Code of 1986, as amended (the "Code"), and the appiicable Inco::re Tax
Regulations (the "Regulations"). The Authority cr;venants and agrees not to take any
action, or knowingly omit to take any action within its control, that if taken or omitted,
respectively, would cause the interest on the Series 2A77 Bonds to be inciudable in gross
income, as defined in secticn 61 o{ the Code, for federal income tax purposes. In
particular, the Authority covenants and agrees to comply with each requirement of this
Article; providecl, however, that the Authority shali not be required:o comp}y with any
particular requirement of this Article if the Authority has received an erpinion o{
nationally recognized bond counsel ("Counsel's Opinion") that such noncnmpliance
will not advcrscly affcct lhc cxclusi*n frcm gross inci;me {i:r {ederal inccre tax
purposes of interest r:n the Series 2A17 Bartds ar i{ the Autharity has received a

Counsel's Opinion to the effect that compliarce with some other requirement set {orth
in this Article will satisfy the applicable requirements of the Ccde and the Regulations,
in which case colrrpliance with such other requirement speci{ied in suc}r Counsel's
Opinion sha11 constitule complianre ro;ith the rorrespondirrg requirement speci{ie<l in
this Article.

SECTION 402. No Friyate Use *r Pavment and No Private Loan Financing
The Authority sha11 certl{v, through an authorized officer, employee or agent that based
upon all facts and estimates known or reasonably expected to be in existence on the
date the Series 2A17 Bo*ds are deli:,ered, that the proceeds o{ the Series 2A17 Bonds will
not be used, in a manner that would cause the Series 2A17 Bonds to be "private activity,-
bcrnds" within the meaning ol section 141 a{ lhe Code and the Regulations promulgated
thereunder. Moreover, the Authcrity covenants and agrees that it will rnake such use of
the prcceeds of the Series 2A17 Ba*ds includlng interest or other investment income
derived from Serles 2A17 Br:nd prexeeds, regulate the use o{ property {inanced, directiy
or indirectly, with such proceeds, and take such other and further action as rnay be
required so that the Series 2017 Bands will not be "private activity bcnds" within the
meaning of section 141 o{ the Code and the Regulations promulgated thereunrler.

SECTION 403" No Federal Cuaranty. The Authilrity covenants and agrees
that it has not anrl will nct take any action, and has not knowingly omitted anrl wiil r"rot

knowingly omit to take anv action rvithin its control, that, if taken or cmitted,
respectively, would cause the Series 2877 Bands to be "federaliy guaranteed" within lhe
r:reaning of section 149{b) a{ ihe Code and the applicable Regulations thereunder,
except as permitted by sectian 149(bX3) of the Code and such Regulations.
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SECTION 404, The Series 2017 Br:nds are not Hedge Bonds. The Authority
covenants and agrees that it has nnt and will not take any action, and has not
knowingly *mitted and will not knowingly omit ta take any action, within its control,
that, if taken or omilted, respectively, w<;ukI cause the Series 2A\7 Bonds ta be "hedge
bonds" within the meaning of seclion UV{g) of the Code and the appiicable R*gulations
ther eunder.

SECTION 405. No-Arbitrase Covenant The Authori{i shall certify,
through an authorized officer, employee or agent that based upan all {acts and
estimates known or reasonably expected tc be in existence an the date the Series 2017
Bonds are delivered, the Authority will reasonably expect that the prcceeds of the Series
2077 Bands will ni;t be used in a manner that would cause the Series 2$17 Bonds to be
"arbitrage bonds" within the meaning of section 1 B{a} cf the Code and the applicable
Reguiations promulgated thereunder" Morecver, the Authority covenants and agrees
tlral it will make such use af the proceeds o{ the Series 2017 Bands including interest or
olher investment income rierived {ron-r the Series 2A17 Bcr-rd proceeds, regulate
investments of proceeds of the Series 2017 Bands, anrl take such other and further
action as may be required so lhat the Series 2A17 Bonds will nr:t be "arbilrage bonrls"
within the meaning of section 1a8(a) of the Code and the applicable Regulations
prr:r:rul gaterl thereunder.

SECTION 406. Arbi Rebate. lf the Auth<rrity dces nol qualify {cr an
excepticn ta the requirements o{ Secticn 148{{) o{ the Ccde relating to the required
rebate to the United States, the Authority will take all necessary steps to comply with
the requirement that rertain amcunts earned by the Authority on lhe investment of the
"gross proceeds" of the Series 2017 Bands (within the meaning af section 148(f)(5)(B) ol
the Code), be rebated to the {ederal gov*rrunenl. Specifically, the Authority will {i}
mainlain records regarrling the investment of the gross proceeds of the Series 2417
Bonds as ma]. i:e requi:ed to calculate the arnount earned on the inveslment of the gross
prcceerls r:{ tht: Series 2017 Bonds separately from records of amounts on deposit in the
funds and accounls cf the Authoritv allocable to other bond issues r:{ the Authority or
moneys which do not represent gross proceeds o{ any bonds ol thc Authority, (ii)
calculate at such times as are required by applicable Regulations, the amount earned
from the investment of the gross prcceeds of the Series 2A17 Bonds which is requirecl tc
be rebated to the lederal government, and (iii) pay, not less clten than every fiflh
annlversary date of the delivery of the Series 2017 Bortds or on such other dates as may
be permitted under applicable Regulatians, all amounts required to be rebated tc lhe
federal gover:rr:rent. Further, the Authority wiil not indirectly pay any amount
otherwise payai:1e to t}'re federai government pursuant t$ the foregoing requirements to
any person other than the ferleral goyerruxent by ent*ring into any investment
affangement with respert to the Sross proceeds of the Series 2{}17 Yands that might
result in a reduciion in the amount required to be paid to the federal gcvernrnent
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because such arrangement results in a s:na11er profit or a larger loss than would have
resulted if the arrangement had b*en at arm's length and had the yi*1d on the issue not
been relevant ta either party.

SECTION 407. Information Reporting. The Authority covenants and agrees
to file or cause to be filed wlth the Secretary o{ the Treasury, not later than the 15th day
of the second calendar month a{ter the close o{ the calendar quarter in which the Series
2417 Bands are issued, an information statement concerning the Series 2A17 B*xds, all
under and in accordance with section U9{*) of the Code and the applicable Regulations
promulgated thereunder.

SECTION 408 Continuin* Obligation" Notwithstanding any other
provision c{ this Thirteenth Supplemental lndenture, the Authcrity's obligaticns under
the c*:venants and prcvisions of this Article shall survive the defeasance and discharge
of the Series 2017 Bonds.

IEND CF ARTICLE IV]
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ARTICLE V

CONTXNUING DISCLOSURE UNDEII?AKING

Attachme {lt " &" to the Financing Agreement requires the Authorily to comply
with requirements for continuing discl.)sure of certain information on an on-going basis
substantially in the manner required by the Rule and determined as if the TW)B rv€r€ a
participating underwriter within the meaning of the Rule.

SECTION 501 Annual Reporls. The Authority shall provide annually to
EMMA, wilhin six months after the end of each fiscai year o{ the Authority ending in cr
after December 31,2A77, {inancial information and operating data with respect to the
Authority o{ the general type incl*ded on Schedules L (footnote "b" cnly), 2,2A,23,3,
4, 5 and 6 and Appendix " A" ol the finai o{Iicial slatement for the Series 2AL6A Bonds.
Any Iinancial siatements to be sc provided sha11 be (1) prepared in accordance with the
accaunting principles describer-i in the Authoritv's financial statements included as

App*ndix " A" ta the final oflicial statement for the Series 2816A Bonds or such cther
accounting principles as the Auihority may be requirecl to errrpk:3, Irom time to time
pursuant to state law cr regulaticn and {2) audited, if the Authority carxmissions an
audit r:f such statements and the audit is completed within the period rluring which
they must be provided. If the audit o{ such financial statements is nat complete within
such period, then the Authi;ritv shall provide unaudited {inancial statements {or the
applicable fiscal year to EMMA within such six month period, and audited financial
statements, if and when the audit reporl on such statements becomes available.

II the Authority changes its fiscal year, it will notify EMMA of the change {and of
the date o{ the n*w fiscal year enr-l) prior to the n*xl date by which the Authcrity
otherwise would be required to provide {inancial inforrxaticn and operating data
pursuant to this Article.

The financiai in{ormation and operating data ta be prr:viderl pursuant to this
Article may be set forth in {u11 in one or more documents or may be included by specific
reference to any document (including an oflicial statement or other olfering dccument)
available ts the public on the MSRB's internet website or filerl with the SEC.

A11 documents provided ta EMMA by the Authority pursuant to this Article
shall be accCImpanied by identifying in{ormation as prescribed by the MSRB.

The Authority shall notify EMMA, in a timely manner, o{ any failure b;r the
Authority to provide financial infcrmalion or cperating data in accordance with this
Sectior by the time required by this Sectior.
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SECT'ON 502 Event Notices. The Autharity sha1l notify EMMA in a tirnely
manner, not in excess o{ ten business days after the accurrence of the event, o{ any of
the {olloxriag events with respect to the Series 2017 Bcnds:

A" Principal and interest paymenl rlelinquencies;
B. Non-payment related defaults, if Material;
C. Unscheduled draws on debt service reserves rellecting financial

d if f iculties;
D. Unscheduled draws on credil enhancements reflecting financial

dif ficulties;
E" Substitution of crerlit cr liquidify providers, or their failure Lo per{orrn;
F. Adverse tax cpinions, the issuance by the lnternai Rerrenr:e Scrvice of

proposed or {inai d*:terminatians of taxability, Notices q:f Proposerl lssue
(iRS Form 5701-TEB) ar other Material notices or determinations with
respect ta lhe tax statxs ol the Series 2A17 Bonds, or other Materiai errenls
a{fecting the tax status a{ the Series 2A17 Bands;

G. h,{orlifications to rights of holders o{ the Series 2017 Bonrls, if Matcrial;
H. Series 2A\7 &ond ca11s, if Material, and tender o{fers;
L Defeasances;

l. il.elease, substitution, or sale of pri:perty securing repalrment of the Series
2017 Bonds, if Material;

K. l{aling changes;
L" Bankruptcy, insolvency, receivership cr similar event of the Authi;rity or

other cbligated person within the meaning r.r{ the Rule;
M. Consumrnation r:f a merger, consolidaticn, or acquisition involving the

Authority ar other cbligated person within the meaning cf the Rule r:r the
sale of a1l or substantially all of the assets of the Authority ar other
obligated person wilhin the meaning of the Rule, other than in the
ordinary course cf i:usiness, the entry into a definitive agreement tc
undertake such an acti*n or the termination o{ a de{initive agreement
relating to any such actions, other than pursuant to its terms, i{ Material;
and

N. Appointment o{ a successor or additicnal trustee or the change of narne of
a trusteen if Materiai.

SECTION 503 Limitations, Disclaimers, and Amendments. The Authority
shall i:e cbligated lo observe and per{orm the cr:venants speci{ied in this Article {or so
long as, but oniy for so long as, the Authority remains an "obligated person" with
respecl to the Series 2A17 Bonds within the meaninS; o{ the Ru1e, except that the
Autl-rcrity in any event will give the notice required by Section 502 o{ any Series 2077
Bond calls and defeasances that cause the Authority to be no longer such an "obligated
person""
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The provisions of this Articie are for the sotre benefit o{ the Owners of the Series
2417 Bonds, and nothing in this Article, express or i:nplierl, sl-ral1 give any bene{it or any
legal cr equitable right remedy, or claim hereunder to anlr r:ther person. The Authority
underlakes to provide only the financial in{ormatior:, operating data, financial
stalements, and notires which it has expressly agreed to provide pursuant to this Article
and daes not hereby undertake to provide any cther information that may be reievant
or material to a complete presentation of the Authority's {inancial results, condition, or
prospects or hereby undertake to update any in{ormation provided in accordance with
this Article or otherwi.se, except as expressly provided herein. The Authr:rity d*es nnt
make any representation or warranty concerning such information or its usefulness to a
decision to invest in or sell Series 2017 Bonds at any future date"

UNDER NO CISCUMSTANCES SHALL THE AUTHCRITY BE LIABLT TO THE
OWNER OF ANY SERIES 2017 BCND OX. ANY OTHER PERSON, IN CCNT:{ACT OR
TORT, FOR DAMAGES RESULTIIdC IN WHOLE OR IN PART FT<OM ANY BREACH
BY THE AUTHORITY, WHETHER NECLIGENT OR WITHOUT FAUL? ON 1T5
PART, Of ANY COVEhIAIdT SPECIFIED 1l'l l-Hl5 ARTICLE, BUT EVERY RICF{T
AND REMEDY OF ANY SUCH PERSON, lN CCI{TRACT (}R TORT, FOR OR ON
ACCOUNT OF ANY SUCH BREACH SHALL SE L|M]TEI} TO AN ACTION FOR
MAhIDAMUS OR SI}ECIFiC PTRFORMANCT.

No default by the Authority in observing or perfor;ning its obligations under this
Artiele shall constitute a breach o{ or default under the lnclenture for purposes o{ any
other provisicn of the Indenture.

Nothing in this Article is intended r:r sha11 act tr: disclaim, waive, or otherwise
limit the duties of the Authority under federal and state securities laws.

The provisions o{ this Article ma3, be amended by the Authority from time te:

time to adapt to changed circumslances that arise from a change in 1ega1 requirements,
a change in law, or a change in the identity, nature, status, or type o{ operalions o{ lhe
Authority, but only if (1) the provisicns of this Article, as sc arxended, would have
permitted Purchaser ta purchase or seli the Series 2017 Bands in the primary of{ering of
the Series 2A17 Bcnds in corlpliance with the Rulc, taking into account any
amendments cr lnterpretations oI the Rule to the date r:{ such amendmen! as well as
such changed rircurrrstances, and (2) either (a) the Cwners of a majority in aggregate
principal amcunt {or any greater amount requirrd by an;, cther provision of the
lndenture tl':at authr:rizes such an amendment) o{ the Cutstanding Series 2017 Br:nd*
consent lc such amendment or (b) a person that is una{liliated with the Authority (such
as nationally recognized bond counsel) determines that such amendment will not
materially impair the interests of the bene{icial owners of thr: Sr:ries 2017 Bonds. 1{ the
Authcrity so amends the provisicns o{ this Article, it shali include with any amended
financial informalion or operating data next provided in accordance with this Article an
explanation, i.n narratlve t*rrn, of the reasons for the amendment and o{ the impact of
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any change in lhe type of financial in{ormation or CIperaling data sa prcvided. The
Authority may alsc amend or repeal the provisions of this Article i{ the SIC amends i:r
repeals the applicable provisions o{ the l{u1e or a court o{ final jurisdiction enters
judgment that such provisions of the Rule are invalid, but in either case only if and to
the extenl that its right to r-1c so would not prevent Purchaser {rom law'fuliy purchasing
cr selling Series 2817 Br:nds in the primary of{ering of the Series 2017 Bonds.

SECTICN 504 De{initions" As used in this Articie, the leillowing terms
have the meanings ascribed to such terms below

"f f\43\rtA" lnrans the MSRB via the Electronic Municipal Market Access system
established by the MSRB.

laws
" M*teri*l" sha11 harre the n"leaning o{ such word as used under {ederal securities

"!v4SRB" sha11mean lhe Municipal Securities Rulemaking Board.

"Ruls" sha11 m*an SEC Rule 15c2-1,2, as amencled {rr;m time to time.

" SEC" shall mean the lJnited States Securities and llxchange Commission.

IEND CF ARTTCLE V]
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AKTICLE V]

COVENANTS AND MISCELLANEOUS PROVTSIONS

SECTION 501 Notice" Any notice, demand, direction, request, or r:ther
instrument authcrized or required by the lndenture of or relating to the Seties 7A17
Bonds to be given to or filed with the Authority, the Trustee, the Paying Agent, the
Registrar, and the Authenlicating Agent shall be deemed to have been given only upon
receipt. Any notice under r:r in connection with the Indenture of or relating to the
Series 2017 Bonds shall be sent by personal delivery or lirsi class mail, postage prepaid,
to the address specified below or, to such other address as may be designateci il: writing
by the appiicable party below:

Autharity: West Harris County Regional trVater Ar.rthority
c/o Allen Boone Humphries Robinson LLP
3200 Southwest Freeway, Suite 2500
Ifcuston, Texas 77427
Attention: President

Trustee: Regions Bank, Trustee
3773 Richmond Avenue, Suite 1100
Houston, Texas 77446
Attention: Ccrporale Trust

SECTION 502. Unclaimed Funds. Any money hetcl by aay Fiduciary in
trust fcr the payrnent and clischarge of any of t1-re Series 2077 Sands sha1l be treatecl and
hanrller{ i:r the illanrer provided in the lndentur*; unless it is determined that any of
such money is unciaimecl property subject tc Title 5 of the Texas Property Ccrle, and
ther"r such monr:v in question shall be lreated as property subject lo such Code.

SECTIOh] 603. Execution in Severai Counlerparts. This Thirteenth
Supplemental lndenture may be simultaneously execuled in several counterparts, all of
which sha11 constitute one and the same instrument and each of which shal1 be, and
shall be rieemed to be, an original.

SECT]ON 604. TWDB Requirements.

A. The Series 2417 Bonds shal1 not be used by the Authority when sampling,
tesling, removing or disposing of contaminated soils and/or media at the Project site"
Tlre Authority hereby covenants, to the extent permitted by law, to indemnlfy, hr:1d
harmiess and protect the TI,YDB from anv and ail claims, caus€s o{ action o: rlarnages ti;
the person or properly of third parties arising {rom the sampling, analysis, transport,
storage, treatr::ent and disposition o{ any cr:ntamlnated sefirage sludge, contaminate<l
sediments and/or conlaminated media that may be generated by the Authority, its
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contractors, ccnsultants, agents, o{{icials and emplnyecs as a rcsult of aclivilies relaling
to the Project"

B. Until such time as the proceeds r:r{ the Series 2017 Bonds have been
expended, the Authority shall submit tc the TWDB the amaunts o{ the Series 2A17
Bonds, if any, that were used to compensate historically underntiiizeci businesses.

C. The Authority shall nr:t acquire any of the boncls issued by the TIrYDB tr:
provide flnancing for the Series 20,17 Bonds in an amount related lc the Series 2A17
Bonds.

D. Notwithstanding anything to the contrary contained herein, the TtrVDB
rrray exercise all remedies available tc it in law or equity.

E" The Authority shail cause lo b* prepared an annual auclit of its {inancial
statements and sha11 {i1e such audit with the TWDB's executive administralar each.rzear.
Eacl-r such audit shall be prepared in accordance with generallv accepteel auditing
standards by a certi{ied pubiic accountant or licensecl public accountant.

F. In accordance with lhe ler:ns of Seclion 701(b) oI the lndenture, the
Authority shatrtr maintain properly insura:rce for the Project.

C. To the exlent applicable to tire Authr:rity, the Autl"rority shall abide b:r the
TWDB's rules and relevant statutes.

SECTION 605 With Laws Prohibi Cr:ntracts l,Vith
Companies Boycotting Israel and Certain Companies Engaged in Business lVith lran,
Sudan or Foreign Terrorist Organizations Pursuant to Chapter 2274, Texas
Covernment Code, and solely for purposes relating to Chapter 2270, Texas Government
Code, the Trustee veri{ies thal it does nct boycott Israel and agrees that it will not
boycott Israel through the term of the Thirteenth Supplemental
Indenture" Additionally, pursuant to Chapter 2252, Texas Government Code. the
Trustee certifies that it is not a company that contracts with or provides supplies or
services to a foreign terrorist organizaticn, as defined by Section 2252.151{2}, T*xas
Covernment Ccde, and has nat been identi{ied as a company knawn tr: have cr:ntracts
with or pr<.rvide supplies cr services to a {oreign terrorist organizatir:n as identi{ied on a
list prepared and maintained under Section 806"051, 807.fr51, or 2252.153, Texas
Covernment Code. At the request af the Authority, the Trustee agrees tc execute
further written certilications as may be necessary or convenient {or the Authority t<;

establish compliance with these laws.
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IEND OF ARTTCLS Vrl
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IN WITNESS WHEREOF, the Authority and the Trustee have caused this
Thirteenth Supplemental Indenture to be signed and attested on their behalf by their
duly authorized representatives, all as of the date first hereinabove written.

WEST HARRIS COUNTY
REGIONAL WATER AUTHORTTY

President

ATTEST:
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REGIONS

By'
Title: vtetr PPtrqrntr NT

5656672
-23-



EXHIBI? A

The {arm o{ the Series 2A17 Bonds, including the {orm of the Trustee's
Aulhenticatinn Certificate, the Form of Assignlneni, and lhe {orm o{ the Comptroller's
Registration Certificate {or the Series 2017 B*nds lo be initially issued, shall be
substantiailSz as follows, with such additicns, deletions and variations, as may be
n€cessary i:r desirable and not prohibited by this Thirteenlh Supplemental Indenture,
inclur3ing any legend regarding bond insurance if sucl"r insurance is obtained:

(") Form of Series 2017 Bond

UNITED STATES OF AMERICA
STATE OF TEXAS

WEST HARRIS COUNTY AEGIONAL WA?ER AUTHORITY WATER SYSTEM

JUNIOR L1EN REVENUE BOND, SERIES 2017

NUh.{BER
T)

RECISTERED

DENOMlNATION
$
REGISTERED

1NT:11;S? RATE MATUR]TY DATE: DATID DATE: CUSIP

November 1,2417

Registered Owner

Principal Amount

WEST HARRIS CCUNTY RECIOhIAL WATER AUTHORITY, a pclitical
subdivision of the State o{ Texas, (herein l}re "Authorihl"}, FOR VALUE I{ECEIVII)
hereby acknowledges itsel{ indebted to and PROMISES TO PAY fo the Registered
Cwner identified above, or registered assigns, on the Maturity Date specilied above,
unless redeemed prior thereto as provided in this bondr upon presentation and
surrender of this bond at Regions Bank, or at the designated corporate trust o{fice of the
successor tc Regicns Bank, as Trustee under the hereinafter described Indentures, the
Principal Amcunt identi{ied above (or so much thereo{ as shall not have been paid or
deemed to have i:een paid upon prior redemption) in 1awfu1 money o{ the United Stales
r:I An-lerica, withcut charge {or Trustee services, and tc pay at the Inte:est Rate per
annum identified above on each ]une 15 and December 15, commencing June 15, 2018
(each an " Interest Pnymext D*te"), interest on the unpaid principal balance cf this bond
from the later of the dale cf delivery o{ the Bonds or the most recent lnterest Payrnent
Date to which interest has beer-r paid ar duly provlded for, calculated on the basis of a
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360-day year composed of twelve 30 day mcnths, until the maturity or redemption date
of this bond, or until the Authority's obligation with respect ta the payment af this bond
has been satisfiecl. All interest on this bond shall be payable by check or dra{t mailed by
the Trustee to the Regislered Owner of this bond at its address as il appears an the
registration books required to be maintained for the bonds of this seri*s by the Trustee,
or in such other manner as may be mutually acceptable lo the Trustee and the Owner o{
this brind. inte:est an this bond payable on any Interest Payment Date shall be paid t<;

the Registerecl Owner of this bond as o{ the 15th day of the calendar month
immediately prior lo the Interest Fayment Date (the " Record Date").

THIS BOND IS ONE OF A SERIIS OF BONDS designated "West Harris Counly
Regional Water Authority Water $ystem ]unior Lien Revenue Bonds, Series 2A17" {lhe
" St:ries 2A17 Bonds" or " Bonds") issued in the aggregate principal amr:unl of
$21:t,250,000. The Series 2A17 Bonds pay interest on each lnterest Payment llatE until
maturifir or prir"lr redemption.

THE SERIES 2817 BON}S ARE ISSUED under and pursuant to an Indenture of
Trust dated August 1,2003 {the "Indenture"}, between the Authority and Regions 3ank,
as successol trustee {togethe: with any successor, the "Trustee"}, and a Thirteent}r
Supplemental Indenture of Trust dated November 1,2A17, between the Authority and
the Trustee (the "Tkirtr.erth Stty:ylemental Inileilttlre" and together with the lndenture
cal1er-l the " lndentrsres") l"e:: (i) fund costs of the Project {as rlelined in the Thirteenth
Supplemental Indenture); {ii) fund the Junior Lien Reserve Fund Requirement {as
definel1 ir-r tl"re Thirteenth Supplemental lndenture) attributable to tl-re Series 2017 Borrds,
ind (iii) pay fcr the costs of issuance of the Series 2017 Bancls.

THIS BOND SHALL NOT BE VALID OR OBLICATORY for any purpose or be
entitled to any benefit o{ the lndentures unless this bond is reglstered by the
Comptraller of Public Accounts of the State of Texas or is ai"rthenticated by the Trustee
by rlue execution and dating of the authentication certi{icate endorsed hereon.

THE SERIES 2417 BONDS ARE PAYABLE FROM ANi) SECURED BY a lien on
and pledge of the Trust Estale as de{ined in the Indenture. Owners of the Bonds shal}
never have the right to demand payment of the Bonds or interest thereon out of any
funds raised cr to be raised by ad valorem taxation or to have any claim against any
property or revenues cf the Authority except for the Pledged Revenues and Piedged
Funds described in the Indenture. The Authcrity does not have the power to levy or
collect ad valorem taxes.

THE SERIHS 2417 BONDS ARE ISSUED AS lUNlOR LIEN BONDS and, as such,
the Parity Bonds, Parily Notes and Parity Obligations issued under the Inrlenture are
and shall be secured by a lien on Pledged Revenues that is senior and superior to the
lien on Piedged Revenues securing the junior Lien Bonds (inriuding the Series 2A17
Bonds), Junicr Lien Nates and Junior Lien Obligatir:ns; and Pledged Revenues shal1 {irst
be applied to make al1 required deposits in and transfers tc the Debt Service Fund and
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Debt Service Reserve Fund before making required deposits in and trans{ers to the
Junior Lien Debt Service Fund and Junior Lien Debt Service Reserve Fund.

TH: ]NDENTURE ALSO PERMITS THE AUTHORTTY T(} ISSUE OR INCUR
Credit Agreements, Hedge Agreements and Other Authority Obligations, each as

de{ined in the Indenture, in an unlimited aggregate principal amount which is and may
be secured by a lien on and pledge of the Trust llstate on a parity with, senior to, {}r
subordinate tc the lien securing the Series 2017 Bonds.

REFERENCE IS HER:BY MADE TO THE INIENTURES, capies of which are
{i1ed with the Trustee, for the full provisions thereaf {including, among others, those
with respect to the nature and extent cf the rights, duties and obiigations of the
Authoril-v, the Trustee and the Owners c{ the Series 2A17 Br:n&s; the nature and extenl
a{ the covenanls o{ th* Authorily to impose fees, user fees, rates and charges {including
{or the sale of water, for the pumpage of waler from water weils, and for the
importation of water inta the Authority's boundaries); the rights of the Authority to
issue r:ther bonds, notes and obligations; the terms upon which the Series 2017 Bonds
are issued and secured and the modification or amendment of the lndentures), to all o{
which the Owners o{ the Series 2A17 Bonds assent bv tl":e acceptance of the Series 2017
Bonds"

ON DECEMBER 15,2A27, OR ON ANY IIATE THEREAFTER, the Authority
slra1l have the option af calling the Series 2017 Bonds maturing on or after December 1"5,

2A28, for redemption prir:r to maturity, ir: inverse order of rnaturity, in whr:le or in part
in integral rnultiples ol $5,00fi (but if less than all the Series 2017 Bonds o{ a single
maturity are to be redeerned, those to be redeemed shal1 be selected by the Trustee by
1ot), fcr an amount equai to the principal amount recleemerl pks accrued interesl
thereon to the rlate fixed {or rede:rrption.

THE SERIES 2017 BONDS MAY BE RIDEEMED IN IIART only in integral
multiples of $5,000. I{ a Series 2017 Bond subject to redemption is in a denomination
larger than $5,000, a portion o{ such Series 2A17 Bond may be redeemed, but onLy ln
integral multiples o{ $5,000. In selecting portions of Series 2A17 B*nds {cr redernption,
the Trustee sha11 treat each Series 2A17 Band as representing that number of Series 2017
Bonds of $5,000 denomination which is obtained by dividing the principal or matxrity
amount of such Series 2A17 Bond by $5,000. Upr,;n surrender of any Series 2017 Bond
{or redemption in part, the Trustee, in accordance with the provisions r:{ the In<lentures,
shall authenticate and deliver in exchange there{or a Series 2A77 Band or Series 2417
Bands of like maturity and interest rate in an aggregate principal or maturity amount
equal tr: the unredeerred portion of the Series 2A17 Bt:nd so surrendered.

NOTICE (}F ANY REDEMPTION identi{ying the Series 2A17 Bonds to be
redeemed in whole or in part sha1l be given by the Trustee at least 30 days prior to the
date fixed {or redemption by sending written notice by United States mail, {irst class
postage paid, to the Registere<l Owner o{ each Series 2017 Band tr-: be redeerned in
whole or in parl at the aclclress shown on the Register. The notice sha1l aiso be given by
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the Truslee at least 30 days prior to the date {ixed fr:r redempticn by lJnited $tates
certified mail, return receipt requested, to *ach registered Securities )epository {as
de{ined in the Indentures). Suck nctice shall identify the Series 2017 Bonds or portions
thereof to be redeemed by stating the CUSIP number, certificate number, date of
issuance, interest rale and maturity date of such $eries 2A17 Bonds or portions thereof to
be redeemed, and shall state the redemption date, the redemptirin price, the arnount t:{
accrued interest payable on thr: reder:"rption date, and the place at which Series 2817
Bonds are tc be surrendered for payment. Any notice given as provirled in this
paragraph shail be conciusively presumed to have been duly given, whether or not the
owner receives such notice. By the date fixed for redemptir:n, due provision shall b*
made with the Trustee far the payrnent o{ the redemption price of the Series 2017 Bonds
tc be redeemed, plus accrued interest to the date {ixed for redemption. When the Series
2017 Bonds have been cailed for rede::rption in whole or in part and due provision has
been made to redeem same as herein provided, the Series 2A17 Bands or porticns
thereo{ sr redeemed shall no longer be regarded as oulslanding except for the purpose
of receiving payment solely {rom the {unds sr: provided Ior redemption, and the rights
of the owners to coilect interest which would otherwise accrue a{ter the redemption
date on any Series 2A17 Bt.nt1ar po::tion thereof cal1er-1 fr:r reriemption shail terminate
cn the date fixed for redemption.

THIS BOND IS TRANSFIRABLE, as prr;vided in the Indenlures, only upon the
bcoks of registration of the Authority kept {or that purpose at the office o{ the Trustee,
by the Owner hereof in person, or bv the Owner's attorneir duly authorized in writing,
upon surrender of this bc;nd togeiher wilh a written instrument a{ transfer satisfacti:ry
to the Trustee duly executed by the Owner or lhe Cwn*r's duly authorized attorney,
and, upon payment of any tax or governmental charges required to be paid with respect
to such transfer or exchange, a neur bond or bonds in the same aggregate principal
amount sha11 be issuerl to the lransferee in exchange therefor as provided in the
inder:tures. The Trustee is not required tc accept any bond for transfer or exchang*
during a period o{ 15 days preceding the seiection of bonds for redernptlon or after this
bond has been called for redemptlon. The Authority and the Trustee r::ray deem and
treal the person in whose name this bond is registered as the absolute owner hereaf for
the purpose of receiving paymeat of, or on account of, the principal or rerlempticn price
hereo{ and interest due herean and fr':r a1l <;ther purposes.

IT IS HEREBY CERTIFIEI), RECITED AND REPRESENTED that the issuance o{
this bond and the Series 2017 Bonds is rluly authorizedby law; that all acts, ccnditions
and things required to be done precedent to and in the issuance o{ this bond and of the
Series 2017 Bonds have been properly di:ne, have happened and have been per{ormed
in regular and due time, {arm and manner, as required by law; the Authoritv has
granted a lien on and ptredge of the Trust Estate tc the Series 2A17 Bat:*s as provided in
the lndenture.
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lN WITNESS WHIREOF, the Authority has caused this bond to be signed by the
President or Vlce Presieienl and attested by the Secretary or Assislant Secretary by their
manual or facsimile signatures and sealed with the o{{icia1 seal of the Authority or a
lacsimile thereo{.

WEST HARRIS COUNTY RECIONAL
1{/ATER AUTHORT?Y

By
President

ATTEST

DY

Secretarv
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{b} Form o{ Authentication Certi{icate

AUTHENTICATICN CERTIFICATE

This bon<l is one o{ the bonds referred tc in the within mentioned Indentures;
and that, except as to the bonds initially delivererl, this bond has been issued in
conversion of and exchange {or or replacement of a bond, bonds or a portir:n oI a i:ond
or bonds of an issue which originally was approved by the Attorney General aI the
State of Texas and registered by the Comptroller of Public Accr:unts of the State of
Texas"

Regions Bank,
as Trustee

Autharized Signature
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{.} Fcrm of Registration CErtificate cf the Comptroiler of Public Accounts o{
the State of Texas whlch is to be Af{ixed to each of the Initially Issued Series 2017 Bonds

CERTIFICATE OF RHCISTRATION CT CCMPTROLLER OF PUSLiC ACCOUNTS

OFPICE O}' THE CO\4PTROLLER

REGiSTER NO
THE STATE OF TEXAS

I HEREBY CERTIFY that there is *n file and eif record in my office an opinion af
the Attarney Ceneral cf the State of Texas to the e{fect that this bcnd has been examined
by hirn as required by law, that he finds that it has been issued in con{ormity with the
Constitution and laws o{ the State of Texas, and it is a valid and binding obligation of
1d/EST HARRIS COUNTY REGIONAL I,VATER AUTHORITY and said Bond has thls
day been registered by me.

WITNESS MY HAND AN' SEAL CF OFFICE, 2417

Ccmptrolier of Public Accounls
of t1":e State cI Texas
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(d) Form o{ Assignment to be Printed on Each of the Series 2017 Bonds

ASSIGNMENT

FOR VALUE RECEIVID the andersigned Registered Owner o{ this bond, or
duly authorized representative or attorney thereto, hereby assigns this bond to

{Assignee's sr:cial
security <;r taxpayer
identification number)

(print or typewrite Assignee's
name and address, including

zip code)

anrl hereby irrevocably constitutes and appoints

attorney to kansfer the regislration of this bond on the Register, with full power n{
substitution in tl're premises.

DATE}
Regisiered Owner
NO?ICE: The signature must correspond
with the name oI the Registered Ox.ner
appearing on the {ace of this bond.

Signature Cuaranteed

NOTICE: This signature shouir-1 be
guaranteed by an eligible guaranicr
institution (banks, stockbrokers,
sav.ings and loan associalicns and credit
unions with m*mbership in an
approverl signature guarantee
medalllon program) pursuant io S.E.C.
rule 17Ad-15.

{.} Form of Slalement of Insurance. Thls is nol applieable because no bond
insurance is obtained for the Series 2017 Bonds.

(f) The initial Bond shall L-;e in the fr:rm set {arth in paragraphs (a), (.}, (di
and (e) of tl-ris Sectir:n, except for the lollowing aiterations:

(i) immediately under the name of the Bond, the headings "INTEREST
RATE" and "MATURITY DATE" shaii both be completed with the words
"As Shown Below" and the word "CUSip" deleted;
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(ii) in the first paragraph of the Series 2A17 Band, the words "on the
Maturity Date speci{ied above" and "at the Interest Rate per annum
identi{ied above" shall be cleleted and the following sha11 be inserted at
the end of the first sentence "..., with such principal to be paid in
installments on December 15 in each of the years and in the principal
amounts identified in the foik:wing scheCule and with sr,rch instaLlments
bearing inlerest at the per annum rates set {orth in the following schedule:

Maiurity
December L5

Principal Amounl
Maturing {$}

trnterest Rate
(%j

2419 $ 5,530,000 0.764%
2020 5,580,000 0.840%
2*21 5,640,000 4.940%
2022 5,701],000 1.080%
2423 5,765,400 1.218%
2024 5,835,{100 7324%
2825 5,915,000 1.45*%
2026 *,000,i100 7.554%
2427 6,095,000 7.654%
2428 6,198,00t1 1.824%
2829 6,305,0110 2.024%
2030 5,475,4{}A 2.240%
2*31 6,574,440 2"384%
2432 6,734,044 2"490',/"
"1r\/'ra
zr../J.-) 6,905,001) 2.564%
2034 7,080,000 2.634%
2035 7,265,404 2.674%
2036 7,47A,AAA 2.720%
2*37 7,675,404 2.758%
2038 7,890,A8* 2.U.4%
7439 8,120,000 2.938%
2A4A 8,360,000 2.950%
2841 8,610,000 2.954%
2042 8,865,i]00 2.968',/,
2843 9,L25,44A 3.440%
2044 9,425,080 3.440%
2045 9,735,04A 3.030%
2046 10,055,0i10 3.024%t
)fiA7 10,390,000 3.420%
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(iii)
(i")
(")

the Initial Bond shall be numbered IB-1.
the Initial Bond shall be registered in the name of the Purchaser.
the term bond language shall be remcved from the lnitial Bond in
the event there art: nr: term bonds.
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PRIVATE PLACEMENT MEMORANDUM DATED ______________ ___, 2018 
NEW ISSUE BOOK-ENTRY-ONLY 

On the date of initial delivery of the Bonds (defined below), Bond Counsel (defined on page 2) will render its opinion substantially 
in the form attached in APPENDIX C - FORM OF OPINION OF BOND COUNSEL. 

$_______,000 
WEST HARRIS COUNTY REGIONAL WATER AUTHORITY 

WATER SYSTEM JUNIOR LIEN REVENUE BONDS, SERIES 2018 (the “Bonds”) 
 

Dated: November 1, 2018 Due: December 15, as set forth in Appendix A 

Interest Date: Interest on the Bonds will be payable on June 15 and December 15 of each year, commencing June 15, 2019 
(each an “Interest Payment Date”). The Bonds will bear interest at the rates per annum set forth in 
“APPENDIX A - MATURITY SCHEDULE.” 

Record Date: The term “Record Date” shall mean the 15th day of the calendar month immediately prior to the Interest 
Payment Date. 

Date Interest 
 Accrues: 

Each Bond shall bear interest from the later of the Delivery Date thereof or the most recent Interest Payment 
Date to which interest has been paid or duly provided for, calculated on the basis of a 360-day year composed 
of twelve 30 day months, until the maturity or redemption of the Bonds, or until the Authority’s obligation with 
respect to the payment of the Bonds has been satisfied. 

Redemption: The Bonds are subject to redemption prior to maturity as provided herein. See “THE BONDS - Redemption 
Provisions” herein. 

Authorized 
 Denominations: 

The Bonds are being issued as fully registered bonds in denominations of $5,000, or any integral multiple 
thereof. 

Paying 
 Agent/Registrar: 

The initial paying agent and registrar (“Paying Agent/Registrar”) for the Bonds is Regions Bank, an Alabama 
state banking corporation. 

Book-Entry-Only 
 System  

Upon initial issuance, the ownership of the Bonds will be registered on the registration books of the Authority 
kept by the Paying Agent/Registrar, in the name of Cede & Co., as nominee of The Depository Trust 
Company, New York, New York (“DTC”) to which principal, redemption premium, if any, and interest 
payments on the Bonds will be made. The purchaser of the Bonds will not receive physical delivery of bond 
certificates. Principal of, interest, and premium, if any, on the Bonds will be payable at the designated office of 
the Paying Agent/Registrar in Houston, Texas as the same become due and payable. 

Issuer: The West Harris County Regional Water Authority (the “Authority”) was created as a political subdivision of 
the State of Texas pursuant to Act of May 28, 2001, 77th Texas Legislature, Regular Session, Chapter 414, 
2001 Tex. Gen. Laws, as amended (the” Act”).  

Official Action: RESOLUTION AUTHORIZING THE ISSUANCE, SALE, AND DELIVERY OF THE WEST HARRIS 
COUNTY REGIONAL WATER AUTHORITY WATER SYSTEM JUNIOR LIEN REVENUE BONDS, 
SERIES 2018; APPROVING THE FORM AND SUBSTANCE AND AUTHORIZING THE EXECUTION 
OF A FOURTEENTH SUPPLEMENTAL INDENTURE OF TRUST RELATING TO SUCH BONDS; 
AUTHORIZING AND RATIFYING OTHER ACTIONS OF THE AUTHORITY; MAKING CERTAIN 
FINDINGS AND CONTAINING OTHER PROVISIONS RELATING TO THE SUBJECT, dated 
____________ __, 2018 (“Bond Resolution”) and THE FOURTEENTH SUPPLEMENTAL INDENTURE OF 
TRUST, dated November 1, 2018. 

Purpose: See “APPENDIX B - BOND RESOLUTION, MASTER INDENTURE OF TRUST, AND FOURTEENTH 
SUPPLEMENTAL INDENTURE OF TRUST.” 

Security for the 
 Bonds: 

See “APPENDIX B - BOND RESOLUTION, MASTER INDENTURE OF TRUST, AND FOURTEENTH 
SUPPLEMENTAL INDENTURE OF TRUST.” 

Ratings: See “OTHER INFORMATION - Ratings” 

Delivery Date: November __, 2018 or the actual date of delivery of the Bonds to the initial purchaser thereof. 

_____________________________________________________________________ 

See APPENDIX A – MATURITY SCHEDULE for Principal Amounts, Maturities, 
 Interest Rates, and Initial CUSIP Numbers 

____________________________________________________________________ 

 



 
 

WEST HARRIS COUNTY REGIONAL WATER AUTHORITY 
 

Board of Directors 

Name Office Term Expires 

Bruce G. Parker President May 2018 

Larry A. Weppler Vice-President May 2018 

Douglas C. Postle Secretary May 2020 

Eric Hansen Asst. Secretary May 2020 

Gary Struzick Asst. Vice President May 2020 

Mark G. Janneck Director May 2020 

Karla Cannon Director May 2018 

Michael Thornhill Director May 2018 

Dennis Gordon Director May 2018 

Regions Bank, an Alabama state banking corporation, Paying Agent/Registrar 

 

Principal Consultants 

Allen Boone Humphries Robinson LLP, Bond Counsel 

Robert W. Baird & Co. Incorporated, Co-Financial Advisor 
Post Oak Municipal Advisors LLC, Co-Financial Advisor 

Dannenbaum Engineering Corporation, Consulting Engineer 

Myrtle Cruz, Inc., Bookkeeper 

McCall Gibson Swedlund Barfoot, PLLC, Auditor 

Severn Trent Environmental Services, Inc., Operator 
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Private Placement Memorandum  
relating to 

$_______,000 

WEST HARRIS COUNTY REGIONAL WATER AUTHORITY  
(A political subdivision of the State of Texas) 

WATER SYSTEM JUNIOR LIEN REVENUE BONDS, SERIES 2018 (the “Bonds”) 

INTRODUCTION 
 

This Private Placement Memorandum, including the cover page and appendices, contains brief descriptions 
of the Authority, provides certain information with respect to the issuance by the Authority, and summaries of certain 
provisions of the “Bonds” pursuant to the Bond Resolution, and to the Indenture of Trust dated as of August l, 2003 
and the Fourteenth Supplemental Indenture of Trust dated as of November 1, 2017 (collectively, the “Indenture”). 
Except as otherwise set forth herein, capitalized terms used but not defined in this Private Placement Memorandum 
have the meanings assigned to them in the Bond Resolution and Indenture. See “APPENDIX B - BOND 
RESOLUTION, MASTER INDENTURE OF TRUST AND FOURTEENTH SUPPLEMENTAL INDENTURE OF 
TRUST” attached hereto. 

APPENDIX A contains the maturity schedule for the Bonds. APPENDIX B contains the Bond Resolution 
and the Indenture and a description of the purpose for the proceeds of the Bonds. APPENDIX C contains a copy of 
the proposed opinion of Bond Counsel with respect to the Bonds. The summaries of the documents contained in the 
forepart of this Private Placement Memorandum are not complete or definitive, and every statement made in this 
Private Placement Memorandum concerning any provision of any document is qualified by reference to such 
document in its entirety.  

THE BONDS  

General Description  

The Bonds are being issued in the aggregate principal amount set forth in “APPENDIX A - MATURITY 
SCHEDULE” of this Private Placement Memorandum and will mature and be subject to redemption prior to 
maturity as described therein.  The Bonds are being issued as fully registered bonds in denominations of $5,000, or 
any integral multiple thereof.  The Bonds will be dated as of the stated date of issue and will mature on the dates 
referenced thereon, and will bear interest at the rates per annum set forth in “APPENDIX A - MATURITY 
SCHEDULE”.  

Interest on the Bonds is payable semiannually on each Interest Payment Date, and will be calculated on the 
basis of a 360-day year consisting of twelve 30-day months.  Principal of and the redemption price with respect to 
the Bonds will be payable to the owners upon presentation and surrender at the principal office of the Paying 
Agent/Registrar. 

Purpose 

See “APPENDIX B - BOND RESOLUTION, MASTER INDENTURE OF TRUST AND FOURTEENTH 
SUPPLEMENTAL INDENTURE OF TRUST.” 

Authority for Issuance 

The Bonds are being issued pursuant to Texas law (including particularly the Act of May 28, 2001, 77th 
Texas Legislature, Regular Session, Chapter 414, 2001 Tex. Gen. Laws, as amended and Chapter 1371 of the Texas 
Government Code, as amended), the Indenture and the Bond Resolution adopted by the Board of Directors of the 
Authority. 

Security for the Bonds 

See “APPENDIX B - BOND RESOLUTION, MASTER INDENTURE OF TRUST AND FOURTEENTH 
SUPPLEMENTAL INDENTURE OF TRUST.” 

The Bonds are being issued as “Junior Lien Bonds” (and not as “Parity Bonds”) under the Indenture.  Under 
the Indenture:  (i) Parity Bonds, Parity Notes and Parity Obligations are secured by a lien on Pledged Revenues that is 
senior and superior to the lien on Pledged Revenues securing the Junior Lien Bonds (including the Bonds), Junior 
Lien Notes and Junior Lien Obligations, and (ii) Pledged Revenues are first applied to make all required deposits in 
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and transfers to the Debt Service Fund and Debt Service Reserve Fund before making required deposits in and 
transfers to the Junior Lien Debt Service Fund and Junior Lien Debt Service Reserve Fund.  

Redemption Provisions 
On December 15, 2028, or on any date thereafter, the Bonds maturing on and after December 15, 2029 may be 

redeemed prior to their scheduled maturities, upon the written direction of the Authority, with funds provided by the 
Authority, for an amount equal to the principal amount redeemed plus accrued interest to the date fixed for redemption 
as a whole, or in part, and if less than all of a maturity is to be redeemed the Paying Agent/Registrar will determine by 
lot the Bonds, or portions thereof within such maturity to be redeemed (provided that a portion of a Bond may be 
redeemed only in Authorized Denominations). 

Notice of Redemption; Selection of Bonds to Be Redeemed 

See “APPENDIX B - BOND RESOLUTION, MASTER INDENTURE OF TRUST AND FOURTEENTH 
SUPPLEMENTAL INDENTURE OF TRUST.” 

The Paying Agent/Registrar, so long as a Book-Entry-Only System is used for the Bonds, will send any 
notice of redemption of the Bonds, notice of proposed amendment to the Indenture or other notices with respect to 
the Bonds only to DTC. Any failure by DTC to advise any DTC participant, or of any DTC participant or indirect 
participant to notify the beneficial owner, shall not affect the validity of the redemption of the Bonds called for 
redemption or any other action premised on any such notice. Redemption of portions of the Bonds by the Authority 
will reduce the outstanding principal amount of such Bonds held by DTC. 

Book-Entry-Only System 

The information in this caption concerning The Depository Trust Company, New York, New York (“DTC”) 
and DTC’s book entry system has been obtained from DTC and the Authority makes no representation or warranty 
nor takes any responsibility for the accuracy or completeness of such information. 

DTC will act as securities depository for the Bonds. The Bonds will be issued as fully-registered securities 
registered in the name of Cede & Co. (DTC’s partnership nominee) or such other name as may be requested by an 
authorized representative of DTC. One fully-registered certificate will be issued for each maturity of the Bonds and 
deposited with DTC. See “APPENDIX B - BOND RESOLUTION, MASTER INDENTURE OF TRUST AND 
FOURTEENTH SUPPLEMENTAL INDENTURE OF TRUST.” 

DTC is a limited-purpose trust company organized under the New York Banking Law, a “banking 
organization” within the meaning of the New York Banking Law, a member of the Federal Reserve System, a 
“clearing corporation” within the meaning of the New York Uniform Commercial Code, and a “clearing agency” 
registered pursuant to the provisions of Section 17A of the Securities Exchange Act of 1934.  DTC holds and 
provides asset servicing for over 3.5 million issues of U.S. and non-U.S. equity, corporate and municipal debt issues, 
and money market instrument (from over 100 countries) that DTC’s participants (the “Direct Participants”) deposit 
with DTC. DTC also facilitates the post-trade settlement among Direct Participants of sales and other securities 
transactions, in deposited securities, through electronic computerized book entry transfers and pledges between 
Direct Participants’ accounts. This eliminates the need for physical movement of securities certificates. Direct 
Participants include both U.S. and non-U.S. securities brokers and dealers, banks, trust companies, clearing 
corporations, and certain other organizations.  DTC is a wholly-owned subsidiary of The Depository Trust & 
Clearing Corporation (“DTCC”).  DTCC is the holding company for DTC, National Securities Clearance 
Corporation, and Fixed Income Clearance Corporation, all of which are registered clearing agencies.  DTCC is 
owned by the users of its regulated subsidiaries. Access to the DTC system is also available to others such as both 
U.S. and non-U.S. securities brokers and dealers, banks, trust companies, and clearing corporations that clear 
through or maintain a custodial relationship with a Direct Participant, either directly or indirectly (“Indirect 
Participants”). DTC has a Standard & Poor’s rating: “AA+.” The DTC Rules applicable to its Participants are on file 
with the Securities and Exchange Commission. More information about DTC can be found at www.dtcc.com and 
www.dtc.org. 
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TAX MATTERS  

Opinion 

Bond Counsel will deliver its opinion on the date of delivery of the Bonds substantially in the form as 
attached in “APPENDIX C - FORM OF OPINION OF BOND COUNSEL.” 

OTHER INFORMATION  

Forward-Looking Statements 

The statements contained in this Private Placement Memorandum, including the cover page, appendices, 
and any other information or documents provided by the Authority, that are not purely historical, are forward-
looking statements, including statements regarding the Authority’s expectations, hopes, intentions, or strategies 
regarding the future.  Holders and beneficial owners of the Bonds have placed reliance on forward-looking 
statements.  All forward-looking statements included in this Private Placement Memorandum are based on 
information available to the Authority on the date hereof. It is important to note that the Authority’s actual results 
could differ materially from those in such forward-looking statements. 

Ratings 

No application has been made to any ratings agency or municipal bond insurance company for qualification 
of the Bonds for ratings or municipal bond insurance, respectively. 

LITIGATION 

General 

On the date of delivery of the Bonds to the initial purchaser thereof, the Authority will execute and deliver a 
certificate to the effect that, except as disclosed herein, no litigation of any nature has been filed or is pending, as of 
that date, to restrain or enjoin the issuance or delivery of the Bonds or which would affect the provisions made for 
their payment or security or in any manner questioning the validity of the Bonds. 

The Authority 

There is no litigation, proceeding, inquiry, or investigation pending by or before any court or other 
governmental authority or entity (or, to the best knowledge of the Authority, threatened) that adversely affects the 
power, authority or obligation of the Authority to deliver the Bonds, the security for, or the validity of, the Bonds or 
the financial condition of the Authority. 

CONTINUING DISCLOSURE OF INFORMATION 

In the Official Action, the Authority has made the following agreement for the benefit of the holders and 
beneficial owners of the Bonds. The Authority is required to observe the agreement for so long as it remains 
obligated to advance funds to pay the Bonds. Under the agreement, the Authority will be obligated to provide certain 
updated financial information and operating data, and timely notice of specified events, to the Municipal Securities 
Rulemaking Board through the Electronic Municipal Market Access system. SEE “APPENDIX B – BOND 
RESOLUTION, MASTER INDENTURE OF TRUST AND FOURTEENTH SUPPLEMENTAL INDENTURE OF 
TRUST.” 

Compliance with Prior Undertakings 

During the last five years, the Authority has complied in all material respects with its continuing 
disclosure agreements in accordance with SEC Rule 15c2-12. 

On December 11, 2012, Standard & Poor's Ratings Services upgraded the Authority's long term rating and 
unenhanced rating from "A" to "A+." On May 30, 2013, the Official Statement for the Authority's Water System 
Revenue Refunding Bonds, Series 2013 was filed with EMMA, and the Authority's Financial Statements attached 
thereto included certain information regarding such A+ rating from Standard & Poor's. On June 28, 2013, the 
Authority's Annual Report for the year ended December 31, 2012, was filed with EMMA with these same Financial 
Statements attached thereto. On July 30, 2014, the Authority filed a notice of such rating upgrade with EMMA. 

MISCELLANEOUS 

Any statements made in this Private Placement Memorandum involving matters of opinion or of estimates, 
whether or not so expressly stated, are set forth as such and not as representations of fact, and no representation is 
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made that any of the estimates will be realized. Neither this Private Placement Memorandum nor any statement that 
may have been made verbally or in writing is to be construed as a contract with the owners of the Bonds. 

The information contained above is neither guaranteed as to accuracy or completeness nor to be construed 
as a representation by the Authority. The information and expressions of opinion herein are subject to change 
without notice and neither the delivery of this Private Placement Memorandum nor any sale made hereunder is to 
create, under any circumstances, any implication that there has been no change in the affairs of the Authority or the 
Authority from the date hereof. 

The Private Placement Memorandum is submitted in connection with the sale of the securities as referred to 
herein to the Texas Water Development Board on the Delivery Date and may not be reproduced or used, as a whole 
or in part, for any other purpose. 

ADDITIONAL INFORMATION 

The Private Placement Memorandum speaks only as of its date and the information contained herein is 
subject to change. Descriptions of the Bonds, the Indenture and the Bond Resolution and any other agreements 
and documents contained herein constitute summaries of certain provisions thereof and do not purport to be 
complete. This Private Placement Memorandum was approved by the Authority. 
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APPENDIX A 

MATURITY SCHEDULE 

 

Maturity 
(December 15)  

Principal 
Amount  

Interest 
Rate  

CUSIP Nos. 
95308R(a)  

Maturity 
(December 15)  

Principal 
Amount  

Interest 
Rate  

CUSIP Nos. 
95308R(a) 

2020 $_____,000      2035(b)  $_____,000     
2021 _____,000      2036(b)  _____,000     
2022 _____,000      2037(b)  _____,000     
2023 _____,000      2038(b)  _____,000     
2024 _____,000      2039(b)  _____,000     
2025 _____,000      2040(b)  _____,000     
2026 _____,000      2041(b)  _____,000     
2027 _____,000      2042(b)  _____,000     
2028 _____,000      2043(b)  _____,000     
2029(b) _____,000      2044(b)  _____,000     
2030(b) _____,000      2045(b)  _____,000     
2031(b) _____,000      2046(b)  _____,000     
2032(b) _____,000      2047(b)  _____,000     
2033(b) _____,000      2048(b)  _____,000     
2034(b) _____,000             

__________________________________ 
(a) CUSIP numbers have been assigned to this issue by the CUSIP Service Bureau and are included solely for 

the convenience of the purchaser of the Bonds. Neither the Authority nor the Financial Advisors shall be 
responsible for the selection or correctness of the CUSIP numbers set forth herein.  CUSIP data herein is 
provided by CUSIP Global Services, managed by S&P Capital IQ on behalf of The American Bankers 
Association. This data is not intended to create a database and does not serve in any way as a substitute for 
the CUSIP Services. 

(b) The Bonds scheduled to mature on or after December 15, 2029, are subject to redemption, in whole or in 
part and in inverse order, prior to their scheduled maturities, on December 15, 2028, or on any date 
thereafter, for an amount equal to the principal amount redeemed plus accrued interest thereon to the date 
fixed for redemption.  See “THE BONDS –Redemption Provisions.” 
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BOND RESOLUTION, MASTER INDENTURE OF TRUST, AND FOURTEENTH SUPPLEMENTAL 
INDENTURE OF TRUST 

  



 

APPENDIX C 

 

FORM OF OPINION OF BOND COUNSEL 
  



 

APPENDIX D 

 

ANNUAL FINANCIAL REPORT FOR THE YEAR ENDED DECEMBER 31, 2017 

 



Project Location
   

County: Harris

Primary: Y

   

Can you locate your project to a specific address?: Y

   

Project Address: 3100 West Alabama

Project City: Houston

Project State: TX

Project ZIP: 77098-0000
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NEWPP Expansion Project



Project Schedule
   

a) Requested loan closing date: 11-01-2018

b) Estimated date to submit environmental planning documents.: 06-04-2018

c) Estimated date to submit engineering planning documents.: 06-11-2018

d) Estimated date for completion of design.: 10-01-2019

e) Estimated Construction start date for first contract.: 02-01-2019

f) Estimated Construction end date for last contract: 07-18-2022
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Introduction: 

Population and water demand projections were previously completed in 2004 and updated in 

2006.  The scope of this project is to verify the previous water demand projections for the West 

Harris County Regional Water Authority (Authority) based on the 2010 census. 

Water demand projections are based on population projections and water use demand factors.  

Water production, water use, existing population, and future population projections were used to 

calculate water demand factors and project future water use.  Sources for the population and 

water demand data include: 

1) Census Bureau 2010 census data for the areas within the Authority’s boundary,

2) The services of Municipal Information Services (MIS) were acquired to allocate the

2010 population data and provide population projections for the Authority from 2010

through 2050,

3) Boundary data for the Authority and Municipal Utility Districts (MUDs) was obtained

from:

a. West Harris County Regional Water Authority (Authority),

b. U.S. Census Bureau - Census Tract (CT) boundaries,

c. Harris County Appraisal District (HCAD) - Water utility boundary information,

d. Municipal Information Services (MIS), and

4) Pumpage data for non-exempt water users within the Authority.
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Population Projections Methodology: 

The services of MIS were acquired to divide the 2010 census tract population by MUDs and 

develop the future population projections.  Dr. Ronald Welch, Ph.D. owns and is the primary 

consultant for MIS.  Dr. Welch was previously an economist with the University of Houston’s 

Institute for Regional Forecasting and has been working in the Houston metro area since the 

mid-1970s.  Dr. Welch also updates DATABook Houston for the University of Houston’s Hobby 

Center for Public Policy on a monthly basis.  DATABook Houston includes employment and 

population projections in five year increments for Suburban Harris County (SHC) through 2040.  

The population estimates are based on SHC’s expected shares of the expected annual population 

growth for the entire metropolitan statistical area. The Authority’s historical population estimates 

and short-run forecasts were compared to SHC’s population forecasts to derive a series of the 

capture rates for the Authority utilizing the population growth in SHC. The long-run forecasts of 

population growth in the Authority were based on the historical trends for those capture rates.  

Population projections were developed by census tract and by MUD within the Authority 

utilizing the Census Bureau’s 2010 census data.  Population projections were provided for the 

Authority from 2010 through 2050. 

MIS has been compiling information regarding the 700+ Houston area MUDs and other water 

districts since the mid-1970s.  The MIS database contains breakdowns for all the MUDs and 

other water districts the Authority wholly or partially overlaps dating back to the 1980 tax year.  

These breakdowns provide one of the bases for providing past and current population estimates.  

Other bases for providing past and current population estimates include data from the 1980, 

1990, 2000, and the most recent 2010 decennial censuses.  In addition, GIS parcel data from the 
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Harris County Appraisal District (HCAD), in conjunction with aerial imagery, was used to 

estimate the housing and population estimates for non-MUD areas of a jurisdiction. 

MIS aggregates the MUD and non-MUD data by census tracts if a jurisdiction wholly or 

partially overlaps a census tract.  If a MUD overlaps two or more census tracts, then the data for 

that MUD is allocated to the census tract in which the housing units are actually located. The two 

vital statistics from the decennial census data for each census tract that are used to generate the 

population estimates are the occupancy rates of the housing units and the persons per occupied 

unit.  The housing units from the 2010 Census Data for each census tract were reconciled with 

the housing units in MUDs from their 2010 tax rolls plus the housing units in non-MUD areas 

from the 2010 HCAD parcel data.  Ideally, the housing units from the 2010 HCAD parcel data 

should equal the housing units reported by the Census Bureau.  However, MIS identified 

multiple areas where the housing units did not match.  These areas were reconciled and the 2010 

populations for each MUD and Census Tract were adjusted accordingly.  Based on research by 

MIS, the differences were due to incorrect calculation of housing units in the 2010 census data of 

mobile homes and apartments.   

Dr. Welch toured the majority of the active subdivisions in all the MUDs to determine the 

current levels of building activities.  Additionally, Dr. Welch talked to engineers, developers, and 

other MUD industry professionals active within the Authority for an indication of new projects 

that are in some stage of planning and to determine the timing of such developments.  Based on 

this information and the historical growth rates in the MUDs in each of the census tracts, the 

population estimates within the Authority’s boundary were determined for 2010 through 2050. 
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Summary of GRP Methodology: 

As in the 2002 GRP, three (3) categories of water users were evaluated and updated.  The three 

categories of users include: 

1. Active MUDs including Contract MUDs;

2. Dormant MUDs; and,

3. Non-Muds (previously, Remainders of Census Tracts).

The methods applied in projecting water demand varied based on whether the area under 

consideration is an Active MUD, Dormant MUD, or Remainder of a Census Tract.   

Active, Dormant, and Contract MUDs: 

A current list of active and dormant MUDs within the Authority was developed for the 

population projections, see Exhibit 1.  It was determined that numerous inactive, or dormant, 

MUDs are located within the WHCRWA in addition to the active MUDs.  The Authority’s 

boundary is shown on Exhibit 2: Overall MUD Index.  The Authority’s boundary has not 

changed since being officially created by the Texas 77
th

 Legislature in 2001.    However, the

boundaries of many of the MUDs within and surrounding the WHCRWA have changed since the 

boundary was formed.  A mapbook showing the detailed location of the Authority’s MUDs is 

shown on Exhibit 4. 

The changes in the MUD boundaries have been primarily through annexation.  The official 

Authority boundary was used for the projections unless a known Authority MUD extended 

beyond the Authority’s boundary, or a MUD was determined to be part of a GRP of another 
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entity.  During this process the following MUDs were identified as not matching the Authority’s 

boundary or were found not to be part of the Authority.   

 The following Contract MUDs extend beyond the Authority’s boundary.

o HC MUD 106

o HC MUD 132

o HC MUD 151

o HC MUD 152

o Trail of Lakes MUD

 HC MUD 158 – Opted out of the Authority, but has since annexed area within the

Authority’s boundary.  The area annexed within the Authority’s boundary now includes

the majority of HC MUD 243.

 HC MUD 197 – Listed as a dormant MUD within the Authority.  However, the majority

of the MUD has been annexed by Spencer Rd MUD and HC MUD 102.

 HC MUD 243 – Currently listed as a dormant MUD, but the majority of the MUD has

been annexed by HC MUD 158.

 HC MUD 248 – Documentation from bond sales state HC MUD 248 is part of the North

Harris County Regional Water Authority (NHCRWA).

 Cypress Hill MUD – A small portion of the MUD is shown as being located within the

Authority’s boundary, but the majority of the MUD is located in the NHCRWA.

 HC MUD 263 – Listed as a dormant MUD within the Authority.  The MUD was

dissolved on April 29, 2005.

 All MUDs within the City of Katy’s city limits were assumed to be provided water by the

City and are included in the City of Katy population projections.  The City of Katy

population used in the demand projections is only for the portion of the City within the

Authority’s boundary.
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 The boundaries for the HC MUDs 437, 438, and 503 were not able to be determined and

are listed as dormant by the Authority.  Population located within these MUDs was

included in the Non-MUD population projections.

Based on historical information the following MUDs were determined to have opted out of the 

Authority and were not included in the population projections: 

 Baker Road MUD

 Chimney Hill MUD

 Cinco MUD 3

 Cinco MUD 6

 Cinco MUD 9

 Cornerstone MUD

 Green Trails MUD

 HC FWSD 61

 HC MUD 158

 HC MUD 216

 HC MUD 345

 HC MUD 346

 HC MUD 65

 Kingsbridge MUD

 Longhorn Town UD

 Mason Creek UD

 NW HC MUD 16

 W HC MUD 6

The population projections for MUDs and Non-MUDs located within large developments were 

combined, such as the Bridgeland and the Esra Grae developments.  The Bridgeland 

development includes HC MUDs 418, 419, and 462 in addition to the surrounding “Non-MUD” 

areas labeled “Bridgeland” on Sheets C2 and D2 in Exhibit 4.  The Esra Grae tract will partially 

be in HC MUD 165.  MIS assumed HC MUD 165 will annex the rest of the Esra Grae 

development; therefore all of the population projections for this development are included with 

the HC MUD 165 population projections, as shown on Sheet D2 in Exhibit 4. 
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Non-MUD Areas (Remainder of Census Tracts): 

Portions of census tracts outside of MUDs are largely undeveloped and in this study are referred 

to as “Non-MUDs”.  The boundaries of the census tracts located within the Authority’s boundary 

are shown on Exhibit 3 and in more detail in the Mapbook in Exhibit 4.   

One significant change from previous water demand projections is how the Non-MUD 

Population Growth is shown in the projections.  In previous water demand calculations, the 

projected population within the remainder of each census tract was assumed to be distributed 

evenly throughout the census tract.  However, some areas within census tracts are not available 

for residential development.  Census Tract 5431 located west of Katy Hockley Rd and north of 

Freeman Rd within the Authority has large areas that will not be available for development due 

to the following.   

 A large parcel of land is protected by the Katy Prairie Conservancy, which includes the

Warren Ranch.

 In addition to the Warren Ranch there is a ranch currently in the process to become part

of the USDA Farm and Ranch Lands Protection Program, which will keep the land in

agriculture uses.

 Another environmentally protected area is the Katy-Cypress Mitigation Bank.

 Existing commercial and industrial operations, such as the Hockley Salt Domes will also

limit residential growth.

Many of the areas in the northwestern portion of the Authority can be identified on the land use 

map in Exhibit 5.   
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For the 2012 projections, MIS provided detailed information regarding where future growth will 

occur within the remainder of census tracts.  Information such as distance to large areas 

employment, access to major thoroughfares, and school districts were considered as part of the 

future growth projections.  Based on information from MIS, the land within the Waller ISD is 

anticipated to develop slower than the land located within the Cypress-Fairbanks ISD and Katy 

ISD.  The boundaries for the school districts located within the Authority are shown in Exhibit 6.  

This detailed allocation of growth will allow for more accurate hydraulic modeling and will 

better assist in developing the Authority’s CIP.  Areas identified for future growth are shown by 

assuming existing MUDs will annex the areas where growth is expected or a new MUD will 

potentially be created.  The boundaries for the existing MUDs that may annex one of the future 

developments are shown with the MUD name plus the word “Annex” on the Mapbook in Exhibit 

4. Any potential new MUDs are labeled with an alphabetic notation such as MUD XYZ on the

Mapbook in Exhibit 4. 

Population Projections Summary: 

Based on information from MIS, the Authority population between south of Clay Rd and east of 

Barker Cypress is anticipated to be built-out in 5 years.  The remaining significant growth in the 

Authority is expected to take place along the Grand Parkway corridor.  The estimated population 

growth percent increase from 2010 to 2030 is shown in Exhibit 7.  Table 1 summarizes the 

Authority population from 2010 through the projected 2050 population.   

Table 1: Authority 2010 and Projected Population 

2010 2020 2030 2040 2050 

461,771 548,677 631,746 681,985 722,880 
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A comparison with previous population projections is shown on the graph in Exhibit 8.  

Additionally, detailed population projections by MUD and census tract are shown in the table in 

Exhibit 9. 

Water Demand Projections: 

In addition to updating the population projections, information regarding water use and the 

estimation of water demand factors were updated based on recent monthly pumpage reports.  

Water demand projections were developed for each MUD within the Authority as well as the 

Non-MUD areas (remainder of each census tracts).  The non-exempt groundwater and surface 

water usage for users within the Authority from 2008 through 2011 were reviewed.  The 

summary of the Authority’s water pumpage is shown in Exhibit 10.  The total water pumpage 

within the Authority increased approximately 25% from 2010 to 2011 due primarily to the 

historic drought experienced in 2011.   

Climate information for Harris County was reviewed and compared to pumpage data to 

determine the impact the historical 2011 drought had on the Authority’s water pumpage.  A 

summary of the climate data is shown in Table 2.   

Table 2:  Houston Average Climate Data 

Bush Intercontinental Airport (IAH) Climate Data 

2006 2007 2008 2009 2010 2011 

Average 

(1981-2010) 

Average Temp. (F) 70.6 69.7 69.9 70.3 69.3 71.5 69.8 

Total Rainfall (in.) 57.7 62.3 41.3 46.2 41.3 23.2 49.8 
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Based on the historic climate and pumpage data, the water pumpage from 2009 and 2010 appear 

to be an accurate representation of the average water usage within the Authority.  The higher 

water pumpage of the years 2009 and 2010 was used on a MUD-by-MUD basis to develop the 

water use factors for each MUD.  This approach is more conservative than using only the 2010 

data, but not as conservative as using the pumpage data during the historical 2011 drought. 

A Unit Demand Factor (UDF) in gallons per capita per day (gpcd) was calculated for each MUD 

by dividing the 2010 MUD population by the highest of the two pumpage years, 2009 or 2010. 

The UDF was used to determine the future water demand for each MUD by multiplying the UDF 

times the future MUD population.  If pumpage data was available for a specific MUD it was 

used as the basis for projecting future water demand.  This assumes water demand will grow at 

the same rate as population.  If pumpage data was not available for a MUD or “Non-MUD” area, 

then the Authority’s average UDF was used to calculate the water demand.  The Authority’s 

average calculated UDF is 132 gpcd.  In comparison, the Authority’s average UDF is very 

similar to the UDF (134 gcpd) developed by Freese and Nichols for the Harris Galveston 

Subsidence District (HGSD) water demand calculations.   

Many of the private well owners within the Authority were associated with home owner 

associations (HOAs) or golf courses.  If a private groundwater well was able to be located within 

a MUD and the well was not associated with another MUD, then the groundwater well pumpage 

was added to the MUD it was located in.  A summary of the water demand projections is shown 

in Table 3 and graphed on Exhibit 11.   
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Table 3: Authority Water Demand (mgd) 

2010 2020 2030 2040 2050 

56.4 79.1 92.2 98.8 104.3 

The detailed water demand projections by MUD and remainder of Census Tract are shown on 

Exhibit 12. 

Factors Impacting Water Demand Projections: 

A variety of factors can significantly impact the future demand projections.  The two key factors 

affecting future water usage in the Authority will be climate conditions, such as temperature and 

rainfall, and changes in water rates.  Typically, average water usage will trend downward when 

water rates increase.  Significant droughts most likely create a surge in water usage, such as the 

water usage increase during the 2011 drought. 

Summary: 

The anticipated average daily water demand at 2050 for the Authority is approximately 104.3 

million gallons per day (MGD).  A comparison of the water demand projections between the 

2006 projections and the 2012 projections is shown in Table 4.  

Table 4: Water Demand Projections for Authority 

2020 2030 2040 2050 

2006 

Projections 
80.3 MGD 91.9 MGD 98.8 MGD 102.5 MGD 

2012 

Projections 
79.1 MGD 92.2 MGD 98.8 MGD 104.3 MGD 



EXHIBIT 1

WEST HARRIS COUNTY REGIONAL WATER AUTHORITY  - DIRECTOR PRECINCTS

WHCRWA

PRECINCT 1 PRECINCT 2 PRECINCT 3 PRECINCT 4 PRECINCT 5 PRECINCT 6 PRECINCT 7 PRECINCT 8 PRECINCT 9 Contract MUDs

Beechnut MUD HC MUD 120 Cimarron MUD Addicks UD Clay Road MUD HC MUD 149 HC MUD 155 Camfield MUD City of Katy* HC MUD 46

Bissonnet MUD Castlewood MUD HC MUD 81 Barker Cypress MUD HC MUD 70 HC MUD 166 HC MUD 162 HC MUD 102 Bear Creek UD+ HC MUD 106

Chelford City MUD * Fry Road MUD H-FBC MUD 3* HC MUD 71 HC MUD 127 HC MUD 257 HC MUD 163 HC MUD 130 HC MUD 61 HC MUD 132

Chelford One MUD Nottingham Country MUD Interstate MUD HC MUD 136 HC MUD 144 HC MUD 276 HC MUD 172 HC MUD 185 HC MUD 62 HC MUD 151

HC MUD 147 Weston MUD Memorial MUD* HC MUD 183 HC MUD 156 HC UD 6 HC MUD 179 HC MUD 197+ HC MUD 63 HC MUD 152

Mission Bend MUD 1* West Park MUD West Memorial MUD HC MUD 238 HC MUD 165 Jackrabbit Road PUD HC MUD 186 HC MUD 250 HC MUD 64 HC MUD 180

Mission Bend MUD 2 W HC MUD 17 Mayde Creek MUD HC MUD 167 Langham Creek UD HC MUD 188 HC MUD 255 HC MUD 76+ Trail of the Lakes MUD

Renn Road* Morton Road MUD HC MUD 171+ HC MUD 208 HC MUD 341 HC MUD 105

W HC MUD 4* Ricewood MUD HC MUD 173 HC MUD 370 HC MUD 157

HC MUD 243+ Rolling Creek UD HC MUD 196 Horsepen Bayou MUD HC MUD 225+

Westlake MUD 1 HC MUD 239 Spencer Road PUD HC MUD 263+

W HC MUD 7 HC MUD 264 HC MUD 268+

HC MUD 284 HC MUD 287+

HC MUD 371 HC MUD 306+

HC MUD 374 HC MUD 328+

HC MUD 375 HC MUD 329+

HC MUD 376 HC MUD 330+

HC MUD 377 HC MUD 405

HC MUD 378 HC MUD 432

HC MUD 379 HC MUD 457

HC MUD 380 HC MUD 458

HC MUD 418 H-FBC MUD 4*

HC MUD 419 NW HC MUD 12

HC MUD 433 W HC MUD 2

HC MUD 434 W HC MUD 5+

HC MUD 435+

HC MUD 437+

HC MUD 438+

HC MUD 500

HC MUD 501

HC MUD 502+

HC MUD 503+

Remington MUD 1

W HC MUD 14

W HC MUD 15

HC WCID 157

+ - Dormant

* - Partially in Fort Bend County

5/2/2012
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2030 Demand 0.12
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UDF 132
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2030 Demand 0.44
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City of Katy
UDF 101

2020 Demand 1.57
2030 Demand 1.78
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Census Tract 5429
UDF 132

2020 Demand 0.17
2030 Demand 0.18

Census Tract 5423.02
UDF 132

2020 Demand 0.08
2030 Demand 0.08
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2030 Demand 1.26

H-FBC MUD 3
UDF 142
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2030 Demand 0.57
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2030 Demand 0.66
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2030 Demand 0.76
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UDF 0

2020 Demand 0
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2030 Demand 0.5
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UDF 115

2020 Demand 0.88
2030 Demand 0.88

HC MUD XXX
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2020 Demand 0.08
2030 Demand 0.32

HC MUD 432 MUD Annex
UDF 378

2020 Demand 1.1
2030 Demand 2.1

§̈¦10

City of Katy
UDF 101
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2030 Demand 1.78
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Addicks UD
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2030 Demand 1.01

HC MUD 238
UDF 115
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H-FBC MUD 4
UDF 0

2020 Demand 0
2030 Demand 0
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2030 Demand 1.78
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UDF 122
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2030 Demand 1.18
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UDF 148
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2030 Demand 1.26
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UDF 142
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2030 Demand 0.79

Interstate MUD
UDF 131

2020 Demand 0.55
2030 Demand 0.55

West Memorial MUD
UDF 180
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City of Katy
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2030 Demand 1.78
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HC MUD 120
UDF 145

2020 Demand 1.46
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Chelford City MUD
UDF 98

2020 Demand 1.07
2030 Demand 1.07

Mission Bend MUD 2
UDF 95

2020 Demand 1.07
2030 Demand 1.11

Mission Bend MUD 1
UDF 92

2020 Demand 0.71
2030 Demand 0.71

Bissonnet MUD
UDF 74

2020 Demand 0.61
2030 Demand 0.61

Chelford One MUD
UDF 174

2020 Demand 0.86
2030 Demand 0.86

Beechnut MUD
UDF 456

2020 Demand 0.55
2030 Demand 0.55

Renn Road MUD
UDF 77

2020 Demand 0.43
2030 Demand 0.43

W HC MUD 04
UDF 234

2020 Demand 0.35
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MUD NAME
Mapbook Page 

See Exhibit 4
2010 2020 2030 2040 2050

Addicks UD E3, F3 4,210              6,364              7,052              7,052              7,052              

Barker Cypress MUD E3 6,383              7,130              7,130              7,130              7,130              

Bear Creek UD E2 -                 457                 1,424              2,041              2,041              

Beechnut MUD H3 1,162              1,215              1,215              1,215              1,215              

Bissonnet MUD H3 8,015              8,253              8,253              8,253              8,253              

Camfield MUD D3 -                 -                 -                 -                 -                 

Castlewood MUD F2 2,041              2,842              2,851              2,851              2,851              

Chelford City MUD H3 10,242           10,906           10,906           10,906           10,906           

Chelford One MUD H3 4,951              4,951              4,951              4,951              4,951              

Cimarron MUD F2, G2 5,607              7,901              8,515              8,515              8,515              

City of Katy F1, F2, G1, G2 13,276           15,539           17,546           18,744           19,043           

Clay Road MUD E2, E3 4,865              4,902              4,909              4,909              4,909              

Fry Road MUD F2 3,606              3,606              3,606              3,606              3,606              

H-FBC MUD 3 F2, G2 1,508              4,300              5,544              5,544              5,544              

H-FBC MUD 4 F2, G1, G2 -                 -                 -                 -                 -                 

HC MUD 061 F2 1,160              2,505              3,376              3,376              3,376              

HC MUD 062 F2 957                 2,687              3,252              3,252              3,252              

HC MUD 063 F2 -                 883                 883                 883                 883                 

HC MUD 064 F2 4,661              4,883              4,883              4,883              4,883              

HC MUD 070 D3, E3 5,129              6,283              6,283              6,283              6,283              

HC MUD 071 E2, F2 10,079           12,935           13,084           13,084           13,084           

HC MUD 076 B1 -                 -                 -                 -                 -                 

HC MUD 081 G2 10,205           9,646              9,646              9,646              9,646              

HC MUD 102 E3 9,732              9,851              9,900              9,900              9,900              

HC MUD 105 E2 7,040              8,305              9,769              10,932           12,436           

HC MUD 120 G3, H3 9,368              10,049           10,049           10,049           10,049           

HC MUD 127 E3 4,930              5,703              5,706              5,706              5,706              

HC MUD 130 D3, D4 2,936              3,047              3,047              3,047              3,047              

HC MUD 136 E3 2,842              2,783              2,783              2,783              2,783              

HC MUD 144 D3, E3 3,404              3,479              3,584              3,584              3,584              

HC MUD 147 G3, H3 2,766              2,769              2,769              2,769              2,769              

HC MUD 149 D3, E3 3,483              3,483              3,483              3,483              3,483              

HC MUD 155 D3 2,269              2,269              2,269              2,269              2,269              

HC MUD 156 D3 1,176              1,587              1,587              1,587              1,587              

HC MUD 157 D2, E2, E3 11,369           14,009           14,019           14,019           14,019           

HC MUD 162 D3 2,317              2,271              2,271              2,271              2,271              

HC MUD 163 D3 5,094              5,094              5,094              5,094              5,094              

HC MUD 165 D2, D3, E2, E3 12,245           18,735           27,369           33,698           35,205           

HC MUD 166 E3 2,386              3,111              3,111              3,111              3,111              

HC MUD 167 E2, E3 6,699              10,760           10,797           10,797           10,797           

HC MUD 171 D2, E2 -                 1,362              6,306              11,545           16,463           

HC MUD 172 D2, D3 2,451              4,241              4,246              4,246              4,246              

HC MUD 173 D3 3,803              3,833              3,833              3,833              3,833              

HC MUD 179 D3 3,410              3,929              4,491              4,491              4,491              

HC MUD 183 E3 4,135              4,138              4,138              4,138              4,138              

HC MUD 185 E3 3,489              3,489              3,489              3,489              3,489              

HC MUD 186 D3, E3 3,197              3,197              3,197              3,197              3,197              

HC MUD 188 D3 6,866              6,866              6,866              6,866              6,866              

HC MUD 196 C3, D3 5,060              6,624              8,592              8,645              8,645              

HC MUD 208 D3 3,504              3,504              3,504              3,504              3,504              

HC MUD 238 F2, F3 6,794              7,633              7,633              7,633              7,633              

HC MUD 239 E2, E3 6,076              6,137              6,137              6,137              6,137              

HC MUD 250 E3 761                 841                 841                 841                 841                 

HC MUD 255 E3 1,262              1,265              1,265              1,265              1,265              

HC MUD 257 E3 2,065              2,861              4,748              5,704              5,704              

Exhibit 9 - Population Projections by MUD 

and Remainder Census Tract (Non-MUD Areas) Table

West Harris County Regional Water Authority MUDs:

2012 WHCRWA MUD PopTable(jgm) Page 1 of 4 5/3/2012



MUD NAME
Mapbook Page 

See Exhibit 4
2010 2020 2030 2040 2050

Exhibit 9 - Population Projections by MUD 

and Remainder Census Tract (Non-MUD Areas) Table

West Harris County Regional Water Authority MUDs:HC MUD 264 D3, E3 3,491              3,491              3,491              3,491              3,491              

HC MUD 268 E2 -                 504                 1,769              2,239              2,239              

HC MUD 276 E3 3,679              5,348              5,419              5,419              5,419              

HC MUD 284 E2, E3 3,406              4,090              5,349              5,471              5,471              

HC MUD 287 F2 765                 2,934              3,742              3,742              3,742              

HC MUD 328 B1 -                 -                 -                 -                 -                 

HC MUD 329 B1 -                 -                 -                 -                 -                 

HC MUD 330 B1 -                 -                 -                 -                 -                 

HC MUD 341 E3, E4 2,261              2,267              2,267              2,267              2,267              

HC MUD 370 E4 4,471              4,496              4,496              4,496              4,496              

HC MUD 371 C2 2,101              2,281              2,286              2,286              2,286              

HC MUD 374 C2, C3, D2 2,821              4,328              4,328              4,328              4,328              

HC MUD 375 B2, C2 -                 684                 2,779              4,275              5,091              

HC MUD 376 C2 -                 -                 -                 450                 1,288              

HC MUD 377 B2, C2 -                 -                 -                 668                 1,934              

HC MUD 378 B2, C2 -                 299                 440                 1,593              2,852              

HC MUD 379 C2 -                 -                 1,002              1,934              1,934              

HC MUD 380 B2 -                 -                 -                 790                 1,982              

HC MUD 405 B1 34                   34                   71                   693                 1,401              

HC MUD 418 C2, D2 6                     6                     6                     6                     6                     

HC MUD 419 C2 2,984              10,407           13,440           13,440           13,440           

HC MUD 432 F2 181                 2,923              5,551              5,871              5,871              

HC MUD 433 D2 5                     1,491              3,605              3,738              3,738              

HC MUD 434 B2 -                 112                 1,144              1,879              2,162              

HC MUD 435 C2, D2 -                 5                     69                   1,289              1,693              

HC MUD 449 E2 -                 349                 1,444              2,257              3,443              

HC MUD 457 E2 -                 209                 1,448              2,369              3,879              

HC MUD 458 E2 -                 186                 3,250              4,320              5,625              

HC MUD 462 D2 -                 -                 -                 -                 -                 

HC MUD 463 E2 -                 792                 2,932              4,091              4,091              

HC MUD 476 E2 -                 -                 750                 1,171              1,171              

HC MUD 500 D3 983                 983                 983                 983                 983                 

HC MUD 501 C2, D2, D3 35                   4,599              4,755              4,755              4,755              

HC MUD 502 C2, C3, D2, D3 -                 1,005              4,816              5,472              5,472              

HC UD 006 E3 9,628              9,653              10,001           10,001           10,001           

HC WCID 157 C2 -                 -                 -                 -                 -                 

Horsepen Bayou MUD D4, E3, E4 6,808              6,812              6,812              6,812              6,812              

Interstate MUD F2, G2 4,153              4,237              4,237              4,237              4,237              

Jackrabbit Road PUD E3 8,239              8,242              8,242              8,242              8,242              

Langham Creek UD D3, E3 9,999              10,810           10,810           10,810           10,810           

Mayde Creek MUD E3, F2, F3 5,707              5,707              5,707              5,707              5,707              

Memorial MUD G2 6,470              6,470              6,470              6,470              6,470              

Mission Bend MUD 1 H3 7,615              7,653              7,653              7,653              7,653              

Mission Bend MUD 2 H3 9,970              11,236           11,745           11,802           11,802           

Morton Road MUD F2, F3 3,103              3,103              3,103              3,103              3,103              

Nottingham Country MUD G2 6,714              6,791              6,800              6,800              6,800              

NW HC MUD 12 E2 2,395              2,816              4,012              4,396              4,396              

Remington MUD 1 C3, D3 13,343           13,551           13,551           13,551           13,551           

Renn Road MUD H3 4,551              5,513              5,513              5,513              5,513              

Ricewood MUD F2 5,073              5,073              5,073              5,073              5,073              

Rolling Creek UD E3, F3 2,079              2,997              4,336              5,326              6,699              

Spencer Road PUD D3, E3 4,393              5,248              5,248              5,248              5,248              

W HC MUD 02 F2 3,829              3,829              4,701              4,701              4,701              

W HC MUD 04 H3 1,511              1,511              1,511              1,511              1,511              

W HC MUD 05 F2 530                 1,400              2,716              2,716              2,716              

W HC MUD 07 F2 3,961              4,437              5,256              5,279              5,279              

2012 WHCRWA MUD PopTable(jgm) Page 2 of 4 5/3/2012



MUD NAME
Mapbook Page 

See Exhibit 4
2010 2020 2030 2040 2050

Exhibit 9 - Population Projections by MUD 

and Remainder Census Tract (Non-MUD Areas) Table

West Harris County Regional Water Authority MUDs:W HC MUD 14 D3 2,543              2,546              2,546              2,546              2,546              

W HC MUD 15 C3, D3 408                 408                 408                 408                 408                 

W HC MUD 17 F2 2,701              2,708              2,708              2,708              2,708              

West Memorial MUD F2, G2 3,634              3,646              3,646              3,646              3,646              

West Park MUD F2, F3 1,365              2,666              3,778              3,778              3,778              

Westlake MUD 1 F2, F3 3,439              3,439              3,439              3,439              3,439              

Weston MUD F2 5,873              6,436              6,852              6,852              6,852              

Authority MUD Sub-Total (2012): 408,247     488,173     550,708     581,866     602,235     

Authority MUD Sub-Total (2006): 307,350     350,221     382,747     403,792     416,737     

451800 G3, H3 5                     5                     5                     5                     5                     

453700 N/A 3                     3                     3                     3                     3                     

453900 H3 349                 376                 417                 452                 472                 

454300 G3 7                     10                   10                   15                   24                   

454500 F2, F3 30                   30                   30                   30                   30                   

455300 F2, G2 25                   25                   25                   25                   25                   

540100 D4, E3, E4 3,257              3,342              3,342              3,342              3,342              

540500 E3 7                     7                     7                     7                     7                     

540600 E3 3                     3                     3                     3                     3                     

540700 E3 818                 882                 882                 882                 882                 

540800 D3, D4, E3 9                     9                     9                     9                     9                     

540900 D3, E3 18                   18                   18                   18                   18                   

541500 E3 32                   35                   35                   35                   35                   

541600 E3 330                 333                 333                 333                 333                 

541700 E3, F3 55                   66                   66                   66                   66                   

541700 E3, F3 41                   41                   41                   41                   41                   

541800 F2, F3 2                     2                     2                     2                     2                     

541900 E3, F3 80                   80                   80                   80                   80                   

542100 E2, E3 41                   51                   51                   51                   51                   

542200 E2 530                 566                 610                 679                 778                 

542200 - HC MUD YY2 E2 -                 504                 1,822              2,816              3,455              

542300 E2, F3 1,225              1,225              1,225              1,225              1,225              

542900 E1, E2, F1, F2 1,239              1,311              1,385              1,743              2,098              

542900 - Harris Co MUD XXX F2 -                 616                 2,423              3,690              5,786              

542900 - HC MUD YY1 E2 -                 458                 1,575              2,441              3,306              

542900 - HC MUD YY3 E1 -                 -                 292                 1,280              2,402              

543000
B1, B2, C1, C2, C3, 

D1, D2, D3, E2, E3
513                 588                 664                 739                 814                 

543001 - HC MUD ZZ2 D2, E2 -                 652                 3,206              5,075              8,156              

543001 - Other Bridgelands C1, C2, D1, D2 -                 -                 9,775              19,825           30,046           

543002 - HC MUD ZZ1 C3 -                 295                 2,732              4,840              6,506              

543100 & 555800
B1, B2, C1, D1, D2, 

E1, E2
2,306              2,556              2,806              3,055              3,305              

CT Remainder Sub-Total (2012): 10,925       14,090       33,874       52,808       73,307       

CT Remainder Sub-Total (2006): 33,119       38,459       41,345       53,835       56,530       

Authority Sub-Total (2012): 419,172     502,262     584,582     634,673     675,542     

Authority Sub-Total (2006): 346,238     404,065     449,092     482,626     498,267     

HC MUD 046 B7 4,656              4,656              4,656              4,656              4,656              

HC MUD 106 B7. C7 3,890              3,890              3,890              3,890              3,890              

HC MUD 132 B7 6,969              7,932              7,972              8,032              8,053              

Remainder of Census Tracts (Non-MUD Areas):

Contract MUDs:

2012 WHCRWA MUD PopTable(jgm) Page 3 of 4 5/3/2012



MUD NAME
Mapbook Page 

See Exhibit 4
2010 2020 2030 2040 2050

Exhibit 9 - Population Projections by MUD 

and Remainder Census Tract (Non-MUD Areas) Table

West Harris County Regional Water Authority MUDs:HC MUD 151 B7 5,849              5,884              5,927              5,968              5,973              

HC MUD 152 B7, C7 7,646              7,652              7,652              7,652              7,652              

HC MUD 180 C4, C5 5,235              6,511              7,017              7,063              7,063              

Trail of the Lakes MUD C7 8,355              9,889              10,050           10,050           10,050           

Authority Sub-Total (2012): 42,600       46,414       47,165       47,311       47,338       

Authority Sub-Total (2006): 45,419       50,948       56,386       61,769       67,119       

Total Authority GRP (2012): 461,771     548,677     631,746     681,985     722,880     

Total Authority GRP (2006): 391,657     455,013     505,478     544,395     565,386     

2012 WHCRWA MUD PopTable(jgm) Page 4 of 4 5/3/2012



EXHIBIT 10

WHCRWA HISTORIC WATER PUMPAGE (2005 - 2011)

January February March April May June July August September October November December TOTAL

2005 981.6 842.4 1,080.5 1,430.1 1,741.7 2,186.9 1,867.0 1,790.6 1,830.7 1,750.7 1,311.2 1,122.9 17,936.1

2006 1,167.8 1,013.2 1,362.2 1,668.9 1,793.1 1,749.2 1,548.3 1,854.0 1,709.1 1,384.6 1,288.8 1,129.9 17,669.2

2007 1,039.6 976.2 1,298.9 1,229.3 1,336.5 1,347.6 1,183.8 1,530.2 1,549.8 1,515.3 1,305.9 1,138.5 15,451.4

2008 1,098.6 974.8 1,178.8 1,411.0 1,822.0 2,019.7 1,964.9 1,735.1 1,682.4 1,456.1 1,156.5 1,073.7 17,573.6

2009 1,139.7 1,087.5 1,229.6 1,171.0 1,538.3 2,534.2 2,357.4 1,991.7 1,484.8 1,016.6 982.5 854.1 17,387.3

2010 918.9 730.4 871.6 1,172.8 1,594.3 1,469.9 1,228.1 1,593.1 1,163.3 1,408.2 1,054.0 979.0 14,183.6

2011 785.8 804.6 1,113.4 1,503.6 1,841.1 2,185.8 2,027.6 2,406.3 1,986.0 1,331.1 1,107.4 859.3 17,951.8

January February March April May June July August September October November December TOTAL

2005

2006 14.7 41.0 40.4 31.7 55.8 55.8 58.3 70.8 61.1 66.3 62.6 58.9 617.5

2007 55.0 50.3 71.1 85.4 99.9 111.1 131.2 166.5 158.2 182.8 142.3 132.5 1,386.3

2008 127.2 130.3 158.5 180.2 203.1 183.9 263.2 240.4 259.1 265.6 278.2 262.5 2,552.1

2009 254.0 229.5 279.6 266.2 328.4 394.0 423.0 518.8 394.6 326.2 324.0 352.8 4,091.1

2010 331.8 308.5 380.3 447.9 548.4 621.4 517.9 732.7 578.3 684.9 496.6 394.8 6,043.5

2011 393.7 396.3 543.6 725.7 826.3 796.1 779.2 854.3 808.3 714.6 572.0 471.0 7,881.0

January February March April May June July August September October November December TOTAL

2005 981.6 842.4 1,080.5 1,430.1 1,741.7 2,186.9 1,867.0 1,790.6 1,830.7 1,750.7 1,311.2 1,122.9 17,936.1

2006 1,182.5 1,054.2 1,402.6 1,700.6 1,848.9 1,805.0 1,606.6 1,924.8 1,770.3 1,450.9 1,351.5 1,188.9 18,286.7

2007 1,094.6 1,026.5 1,370.0 1,314.7 1,436.4 1,458.7 1,314.9 1,696.7 1,708.0 1,698.1 1,448.2 1,270.9 16,837.7

2008 1,225.8 1,105.0 1,337.4 1,591.2 2,025.1 2,203.5 2,228.0 1,975.5 1,941.6 1,721.7 1,434.7 1,336.2 20,125.7

2009 1,393.6 1,317.1 1,509.2 1,437.3 1,866.7 2,928.1 2,780.4 2,510.5 1,879.4 1,342.8 1,306.5 1,206.9 21,478.5

2010 1,250.7 1,038.9 1,251.9 1,620.8 2,142.6 2,091.3 1,746.0 2,325.9 1,741.6 2,093.1 1,550.6 1,373.8 20,227.1

2011 1,179.4 1,200.9 1,657.0 2,229.2 2,667.5 2,981.8 2,806.8 3,260.6 2,794.2 2,045.7 1,679.4 1,330.2 25,832.8

Groundwater Pumpage (MG)

Surface Water Pumpage (MG)

Total Water Pumpage (MG)

5/2/2012
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MUD NAME
Mapbook Page 

See Exhibit 4

Demand

Factor

(gpcd)

2020 

(MGD)

2030 

(MGD)

2040 

(MGD)

2050 

(MGD)

Addicks UD E3, F3 144 0.92               1.01               1.01               1.01               

Barker Cypress MUD E3 121 0.87               0.87               0.87               0.87               

Bear Creek UD E2 132 0.06               0.19               0.27               0.27               

Beechnut MUD H3 456 0.55               0.55               0.55               0.55               

Bissonnet MUD H3 74 0.61               0.61               0.61               0.61               

Camfield MUD D3 0 -                 -                 -                 -                 

Castlewood MUD F2 109 0.31               0.31               0.31               0.31               

Chelford City MUD H3 98 1.07               1.07               1.07               1.07               

Chelford One MUD H3 174 0.86               0.86               0.86               0.86               

Cimarron MUD F2, G2 148 1.17               1.26               1.26               1.26               

City of Katy F1, F2, G1, G2 101 1.57               1.78               1.90               1.93               

Clay Road MUD E2, E3 93 0.45               0.46               0.46               0.46               

Fry Road MUD F2 137 0.50               0.50               0.50               0.50               

H-FBC MUD 3 F2, G2 142 0.61               0.79               0.79               0.79               

H-FBC MUD 4 F2, G1, G2 0 -                 -                 -                 -                 

HC MUD 061 F2 192 0.48               0.65               0.65               0.65               

HC MUD 062 F2 192 0.51               0.62               0.62               0.62               

HC MUD 063 F2 315 0.28               0.28               0.28               0.28               

HC MUD 064 F2 116 0.57               0.57               0.57               0.57               

HC MUD 070 D3, E3 117 0.73               0.73               0.73               0.73               

HC MUD 071 E2, F2 109 1.40               1.42               1.42               1.42               

HC MUD 076 B1 0 -                 -                 -                 -                 

HC MUD 081 G2 122 1.18               1.18               1.18               1.18               

HC MUD 102 E3 121 1.19               1.20               1.20               1.20               

HC MUD 105 E2 88 0.73               0.86               0.96               1.10               

HC MUD 120 G3, H3 145 1.46               1.46               1.46               1.46               

HC MUD 127 E3 91 0.52               0.52               0.52               0.52               

HC MUD 130 D3, D4 207 0.63               0.63               0.63               0.63               

HC MUD 136 E3 184 0.51               0.51               0.51               0.51               

HC MUD 144 D3, E3 80 0.28               0.29               0.29               0.29               

HC MUD 147 G3, H3 81 0.22               0.22               0.22               0.22               

HC MUD 149 D3, E3 127 0.44               0.44               0.44               0.44               

HC MUD 155 D3 278 0.63               0.63               0.63               0.63               

HC MUD 156 D3 242 0.38               0.38               0.38               0.38               

HC MUD 157 D2, E2, E3 140 1.96               1.96               1.96               1.96               

HC MUD 162 D3 190 0.43               0.43               0.43               0.43               

HC MUD 163 D3 127 0.65               0.65               0.65               0.65               

HC MUD 165 D2, D3, E2, E3 91 1.71               2.50               3.08               3.21               

HC MUD 166 E3 153 0.48               0.48               0.48               0.48               

HC MUD 167 E2, E3 146 1.57               1.58               1.58               1.58               

HC MUD 171 D2, E2 132 0.18               0.83               1.53               2.18               

HC MUD 172 D2, D3 242 1.03               1.03               1.03               1.03               

HC MUD 173 D3 184 0.70               0.70               0.70               0.70               

HC MUD 179 D3 128 0.50               0.58               0.58               0.58               

HC MUD 183 E3 99 0.41               0.41               0.41               0.41               

HC MUD 185 E3 111 0.39               0.39               0.39               0.39               

HC MUD 186 D3, E3 196 0.63               0.63               0.63               0.63               

HC MUD 188 D3 86 0.59               0.59               0.59               0.59               

HC MUD 196 C3, D3 272 1.80               2.34               2.35               2.35               

HC MUD 208 D3 146 0.51               0.51               0.51               0.51               

HC MUD 238 F2, F3 115 0.88               0.88               0.88               0.88               

HC MUD 239 E2, E3 92 0.56               0.56               0.56               0.56               

HC MUD 250 E3 135 0.11               0.11               0.11               0.11               

HC MUD 255 E3 135 0.17               0.17               0.17               0.17               

HC MUD 257 E3 107 0.31               0.51               0.61               0.61               

HC MUD 264 D3, E3 170 0.59               0.59               0.59               0.59               

HC MUD 268 E2 132 0.07               0.23               0.30               0.30               

HC MUD 276 E3 199 1.07               1.08               1.08               1.08               

HC MUD 284 E2, E3 100 0.41               0.54               0.55               0.55               

HC MUD 287 F2 132 0.39               0.50               0.50               0.50               

Exhibit 12 - Water Demand Projections by MUD and 

Remainder Census Tract (Non-MUD Areas) Table

West Harris County Regional Water Authority MUDs:
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MUD NAME
Mapbook Page 

See Exhibit 4

Demand

Factor

(gpcd)

2020 

(MGD)

2030 

(MGD)

2040 

(MGD)

2050 

(MGD)

Exhibit 12 - Water Demand Projections by MUD and 

Remainder Census Tract (Non-MUD Areas) Table

West Harris County Regional Water Authority MUDs:HC MUD 328 B1 0 -                 -                 -                 -                 

HC MUD 329 B1 0 -                 -                 -                 -                 

HC MUD 330 B1 0 -                 -                 -                 -                 

HC MUD 341 E3, E4 221 0.50               0.50               0.50               0.50               

HC MUD 370 E4 167 0.75               0.75               0.75               0.75               

HC MUD 371 C2 277 0.63               0.63               0.63               0.63               

HC MUD 374 C2, C3, D2 204 0.88               0.88               0.88               0.88               

HC MUD 375 B2, C2 132 0.09               0.37               0.57               0.67               

HC MUD 376 C2 132 -                 -                 0.06               0.17               

HC MUD 377 B2, C2 132 -                 -                 0.09               0.26               

HC MUD 378 B2, C2 132 0.04               0.06               0.21               0.38               

HC MUD 379 C2 132 -                 0.13               0.26               0.26               

HC MUD 380 B2 132 -                 -                 0.10               0.26               

HC MUD 405 B1 353 0.01               0.03               0.24               0.49               

HC MUD 418 C2, D2 401 0.00               0.00               0.00               0.00               

HC MUD 419 C2 401 4.17               5.39               5.39               5.39               

HC MUD 432 F2 378 1.10               2.10               2.22               2.22               

HC MUD 433 D2 204 0.30               0.73               0.76               0.76               

HC MUD 434 B2 132 0.01               0.15               0.25               0.29               

HC MUD 435 C2, D2 132 0.00               0.01               0.17               0.22               

HC MUD 449 E2 132 0.05               0.19               0.30               0.46               

HC MUD 457 E2 132 0.03               0.19               0.31               0.51               

HC MUD 458 E2 132 0.02               0.43               0.57               0.74               

HC MUD 462 D2 0 -                 -                 -                 -                 

HC MUD 463 E2 132 0.10               0.39               0.54               0.54               

HC MUD 472 E2 132 -                 0.10               0.15               0.15               

HC MUD 500 D3 242 0.24               0.24               0.24               0.24               

HC MUD 501 C2, D2, D3 242 1.11               1.15               1.15               1.15               

HC MUD 502 C2, C3, D2, D3 242 0.24               1.16               1.32               1.32               

HC UD 006 E3 125 1.20               1.25               1.25               1.25               

HC WCID 157 C2 401 -                 -                 -                 -                 

Horsepen Bayou MUD D4, E3, E4 135 0.92               0.92               0.92               0.92               

Interstate MUD F2, G2 131 0.55               0.55               0.55               0.55               

Jackrabbit Road PUD E3 122 1.00               1.00               1.00               1.00               

Langham Creek UD D3, E3 96 1.04               1.04               1.04               1.04               

Mayde Creek MUD E3, F2, F3 100 0.57               0.57               0.57               0.57               

Memorial MUD G2 120 0.78               0.78               0.78               0.78               

Mission Bend MUD 1 H3 92 0.71               0.71               0.71               0.71               

Mission Bend MUD 2 H3 95 1.07               1.11               1.12               1.12               

Morton Road MUD F2, F3 111 0.34               0.34               0.34               0.34               

Nottingham Country MUD G2 240 1.63               1.63               1.63               1.63               

NW HC MUD 12 E2 86 0.24               0.34               0.38               0.38               

Remington MUD 1 C3, D3 96 1.30               1.30               1.30               1.30               

Renn Road MUD H3 77 0.43               0.43               0.43               0.43               

Ricewood MUD F2 127 0.64               0.64               0.64               0.64               

Rolling Creek UD E3, F3 192 0.58               0.83               1.02               1.29               

Spencer Road PUD D3, E3 179 0.94               0.94               0.94               0.94               

W HC MUD 02 F2 91 0.35               0.43               0.43               0.43               

W HC MUD 04 H3 234 0.35               0.35               0.35               0.35               

W HC MUD 05 F2 315 0.44               0.86               0.86               0.86               

W HC MUD 07 F2 76 0.34               0.40               0.40               0.40               

W HC MUD 14 D3 245 0.63               0.63               0.63               0.63               

W HC MUD 15 C3, D3 245 0.10               0.10               0.10               0.10               

W HC MUD 17 F2 157 0.43               0.43               0.43               0.43               

West Memorial MUD F2, G2 180 0.66               0.66               0.66               0.66               

West Park MUD F2, F3 201 0.54               0.76               0.76               0.76               

Westlake MUD 1 F2, F3 137 0.47               0.47               0.47               0.47               

Weston MUD F2 132 0.85               0.90               0.90               0.90               

69.19         79.57         83.66         86.45         

59.87         67.29         72.12         74.44         

53.92         65.45         N/A 80.85         

50.98         63.43         N/A 79.06         

Authority MUD Sub-Total (2006):

Authority MUD Sub-Total (2004):

2002 GRP Total

Authority MUD Sub-Total (2012):

2012 WHCRWA MUD Projections Page 2 of 4 5/3/2012
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Exhibit 12 - Water Demand Projections by MUD and 

Remainder Census Tract (Non-MUD Areas) Table

West Harris County Regional Water Authority MUDs:

451800 G3, H3 132 0.00               0.00               0.00               0.00               

453700 N/A 132 0.00               0.00               0.00               0.00               

453900 H3 132 0.05               0.06               0.06               0.06               

454300 G3 132 0.00               0.00               0.00               0.00               

454500 F2, F3 132 0.00               0.00               0.00               0.00               

455300 F2, G2 132 0.00               0.00               0.00               0.00               

540100 D4, E3, E4 132 0.44               0.44               0.44               0.44               

540500 E3 132 0.00               0.00               0.00               0.00               

540600 E3 132 0.00               0.00               0.00               0.00               

540700 E3 132 0.12               0.12               0.12               0.12               

540800 D3, D4, E3 132 0.00               0.00               0.00               0.00               

540900 D3, E3 132 0.00               0.00               0.00               0.00               

541500 E3 132 0.00               0.00               0.00               0.00               

541600 E3 132 0.04               0.04               0.04               0.04               

541700 E3, F3 132 0.01               0.01               0.01               0.01               

541700 E3, F3 132 0.01               0.01               0.01               0.01               

541800 F2, F3 132 0.00               0.00               0.00               0.00               

541900 E3, F3 132 0.01               0.01               0.01               0.01               

542100 E2, E3 132 0.01               0.01               0.01               0.01               

542200 E2 132 0.07               0.08               0.09               0.10               

542200 - HC MUD YY2 E2 132 0.07               0.24               0.37               0.46               

542300 E2, F3 132 0.16               0.16               0.16               0.16               

542900 E1, E2, F1, F2 132 0.11               0.12               0.17               0.21               

542900 E1, E2, F1, F2 132 0.06               0.06               0.06               0.06               

542900 - Harris Co MUD XXX F2 132 0.08               0.32               0.49               0.77               

542900 - HC MUD YY1 E2 132 0.06               0.21               0.32               0.44               

542900 - HC MUD YY3 E1 132 -                 0.04               0.17               0.32               

543000
B1, B2, C1, C2, C3, 

D1, D2, D3, E2, E3
132 0.08               0.09               0.10               0.11               

543001 - HC MUD ZZ2 D2, E2 132 0.09               0.42               0.67               1.08               

543001 - Other Bridgelands C1, C2, D1, D2 132 -                 1.29               2.62               3.97               

543002 - HC MUD ZZ1 C3 132 0.04               0.36               0.64               0.86               

543100 & 555800
B1, B2, C1, D1, D2, 

E1, E2
132 0.34               0.37               0.40               0.44               

1.86           4.48           6.99           9.70           

8.09           9.62           10.70         11.18         

7.95           10.66         N/A 13.78         

7.95           10.66         N/A 13.78         

Britmore Utility Aqua Texas N/A N/A 0.57               0.57               0.57               0.57               

Campbell Concrete & Materials N/A N/A 0.04               0.04               0.04               0.04               

Chemical Lime Co. N/A N/A 0.02               0.02               0.02               0.02               

CLW Longenbaugh N/A N/A -                 -                 -                 -                 

DMV Stainless USA, Inc. N/A N/A 0.02               0.02               0.02               0.02               

Bill English; 290 Golf Ltd. N/A N/A 0.37               0.37               0.37               0.37               

529 #35 Ltd.; Northwoods N/A N/A 0.10               0.10               0.10               0.10               

Frontier Materials Concrete (Lattimore) N/A N/A 0.01               0.01               0.01               0.01               

Greenland/West Green Water System 

(Millenium)
N/A N/A 0.03               0.03               0.03               0.03               

Harris County - Katy Park N/A N/A -                 -                 -                 -                 

Harris County Water Corp (Millennium) N/A N/A -                 -                 -                 -                 

Hewlett Packard (Holder Const. Group) N/A N/A 0.02               0.02               0.02               0.02               

Katy - Hockley Corporation N/A N/A -                 -                 -                 -                 

Katy I.S.D. N/A N/A 0.12               0.12               0.12               0.12               

Koy Concrete, Inc.  (Kesh, Inc.) N/A N/A 0.01               0.01               0.01               0.01               

Nguyen, Loc N/A N/A 0.02               0.02               0.02               0.02               

Remainder of Census Tracts (Non-MUD Areas):

2002 GRP Total

CT Remainder Sub-Total (2012):

Individual Wells:

CT Remainder Sub-Total (2006):

CT Remainder Sub-Total (2004):
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Exhibit 12 - Water Demand Projections by MUD and 

Remainder Census Tract (Non-MUD Areas) Table

West Harris County Regional Water Authority MUDs:North Harris Mont. Comm. College/Lone 

Star College
N/A N/A 0.09               0.09               0.09               0.09               

P.D. Rushing Park #1 (Harris County) N/A N/A -                 -                 -                 -                 

Peek Road (Britmore) N/A N/A 0.06               0.06               0.06               0.06               

Rouse Houston N/A N/A -                 -                 -                 -                 

Stonegate HOA (Pulte) N/A N/A 0.25               0.25               0.25               0.25               

Pine Forest Country Club N/A N/A 0.22               0.22               0.22               0.22               

Quadvest LP N/A N/A 0.00               0.00               0.00               0.00               

Thrustmaster (529 Industrial) N/A N/A -                 -                 -                 -                 

TXI Operations, LP N/A N/A -                 -                 -                 -                 

Toshiba International N/A N/A 0.03               0.03               0.03               0.03               

Varco Shaffer, Inc. & Natl. Oilwell 

Varco
N/A N/A 0.03               0.03               0.03               0.03               

Villa Toscana Apts. N/A N/A 0.01               0.01               0.01               0.01               

Villages of Cypress Lakes C.A. N/A N/A -                 -                 -                 -                 

VDC Matthew Ridge Ltd. N/A N/A -                 -                 -                 -                 

West Houston Mobile Home N/A N/A 0.03               0.03               0.03               0.03               

Western Pines (Tex-Sun Parks) N/A N/A 0.12               0.12               0.12               0.12               

Windhaven POA N/A N/A 0.04               0.04               0.04               0.04               

Windsor Park Lakes N/A N/A 0.06               0.06               0.06               0.06               

Wyman/Gordon Forgings, Inc. N/A N/A 0.11               0.11               0.11               0.11               

2.39           2.39           2.39           2.39           

N/A N/A N/A N/A

N/A N/A N/A N/A

73.45         86.44         93.04         98.54         

70.63         81.26         87.17         89.97         

64.55         80.46         N/A 98.98         

HC MUD 046 B7 95 0.44               0.44               0.44               0.44               

HC MUD 106 B7. C7 222 0.86               0.86               0.86               0.86               

HC MUD 132 B7 161 1.28               1.28               1.29               1.30               

HC MUD 151 B7 158 0.93               0.94               0.94               0.95               

HC MUD 152 B7, C7 112 0.86               0.86               0.86               0.86               

HC MUD 180 C4, C5 86 0.56               0.60               0.60               0.60               

Trail of the Lakes MUD C7 77 0.76               0.77               0.77               0.77               

5.68           5.75           5.77           5.78           

9.70           10.64         11.58         12.51         

5.47           5.47           N/A 5.47           

79.13         92.20         98.81         104.32       

80.33         91.91         98.75         102.48       

70.02         85.93         95.19         104.45       

Authority Sub-Total (2006):

Authority Sub-Total (2004):

Total Demand Authority GRP (2004):

Total Demand Authority GRP (2006):

Authority Sub-Total (2006):

Authority Sub-Total (2004):

Total Demand Authority GRP (2012):

Authority Sub-Total (2012):

Individual Wells Sub-Total (2012):

Individual Wells Sub-Total (2006):

Individual Wells  Sub-Total (2004):

Authority Sub-Total (2012):

Contract MUDs:
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1 Addicks U.D. 31 Harris Co. M.U.D. 172 61 Harris Co. M.U.D. 495 91 West Harris Co. M.U.D. 4
2 Barker Cypress M.U.D. 32 Harris Co. M.U.D. 173 62 Harris Co. M.U.D. 506 92 West Harris Co. M.U.D. 5
3 Beechnut M.U.D. 33 Harris Co. M.U.D. 179 63 Harris Co. M.U.D. 46 93 West Harris Co. M.U.D. 7
4 Bissonnet M.U.D. 34 Harris Co. M.U.D. 180 64 Harris Co. M.U.D. 61 94 West Harris Co. M.U.D. 14
5 Castlewood M.U.D. 35 Harris Co. M.U.D. 183 65 Harris Co. M.U.D. 63 95 West Harris Co. M.U.D. 15
6 Chelford City M.U.D. 36 Harris Co. M.U.D. 185 66 Harris Co. M.U.D. 64 96 West Harris Co. M.U.D. 17
7 Chelford One M.U.D. 37 Harris Co. M.U.D. 186 67 Harris Co. M.U.D. 70 97 West Memorial M.U.D.
8 Cimarron M.U.D. 38 Harris Co. M.U.D. 188 68 Harris Co. M.U.D. 71 98 West Park M.U.D.
9 Clay Road M.U.D. 39 Harris Co. M.U.D. 196 69 Harris Co. M.U.D. 81 99 Westlake  M.U.D. 1
10 Fry Road M.U.D. 40 Harris Co. M.U.D. 208 70 Harris Co. U.D. 6 100 Weston M.U.D.
11 Harris Co. M.U.D. 102 41 Harris Co. M.U.D. 238 71 Harris Co. W.C.I.D. 157
12 Harris Co. M.U.D. 105 42 Harris Co. M.U.D. 239 72 Harris-Ft. Bend M.U.D. 3
13 Harris Co. M.U.D. 106 43 Harris Co. M.U.D. 250 73 Horsepen Bayou M.U.D.
14 Harris Co. M.U.D. 120 44 Harris Co. M.U.D. 257 74 Interstate M.U.D.
15 Harris Co. M.U.D. 127 45 Harris Co. M.U.D. 264 75 Jackrabbit Road P.U.D.
16 Harris Co. M.U.D. 130 46 Harris Co. M.U.D. 276 76 Langham Creek U.D.
17 Harris Co. M.U.D. 132 47 Harris Co. M.U.D. 284 77 Mayde Creek M.U.D.
18 Harris Co. M.U.D. 136 48 Harris Co. M.U.D. 341 78 Memorial M.U.D.
19 Harris Co. M.U.D. 144 49 Harris Co. M.U.D. 370 79 Mission Bend M.U.D. 1
20 Harris Co. M.U.D. 147 50 Harris Co. M.U.D. 371 80 Mission Bend M.U.D. 2
21 Harris Co. M.U.D. 149 51 Harris Co. M.U.D. 405 81 Morton Road M.U.D.
22 Harris Co. M.U.D. 151 52 Harris Co. M.U.D. 418 82 North West Harris Co. M.U.D. 12
23 Harris Co. M.U.D. 152 53 Harris Co. M.U.D. 432 83 Nottingham Country M.U.D.
24 Harris Co. M.U.D. 155 54 Harris Co. M.U.D. 433 84 Remington M.U.D. 1
25 Harris Co. M.U.D. 157 55 Harris Co. M.U.D. 434 85 Renn Road M.U.D.
26 Harris Co. M.U.D. 162 56 Harris Co. M.U.D. 437 86 Ricewood M.U.D.
27 Harris Co. M.U.D. 163 57 Harris Co. M.U.D. 438 87 Rolling Creek U.D.
28 Harris Co. M.U.D. 165 58 Harris Co. M.U.D. 449 88 Spencer Road P.U.D.
29 Harris Co. M.U.D. 167 59 Harris Co. M.U.D. 457 89 Trail of the Lakes M.U.D.
30 Harris Co. M.U.D. 171 60 Harris Co. M.U.D. 458 90 West Harris Co. M.U.D. 2

West Harris County Regional Water Authority (WHCRWA)

Entities to be served (Source: WHCRWA GRP as of January 2018)

NOTE: This is a listing of all the M.U.D.s in the WHCRWA that have either existing active wells or approved permit applications for wells that will be drilled in the near future and are included in the WHCRWA's GRP.



Cost Estimates
   



TWDB-1201
Revised 10/17

Uses

TWDB Funds 

Series 1

TWDB Funds 

Series 2

TWDB Funds 

Series 3

Total TWDB 

Cost

Other 

Funds Total Cost

Construction 

Construction $12,450,000 $12,450,000 $12,450,000 $37,350,000 $0 $37,350,000
Subtotal Construction $12,450,000 $12,450,000 $12,450,000 $37,350,000 $0 $37,350,000

Basic Engineering Fees 

Planning + $0 $0 $0 $0 $0 $0
Design $0 $0 $0 $0 $0 $0
Construction Engineering $0 $0 $0 $0 $0 $0

Basic Engineering Other 

**________________ $0 $0 $0 $0 $0 $0
Subtotal Basic Engineering 

Fees $0 $0 $0 $0 $0 $0

Special Services

Application $0 $0 $0 $0 $0 $0
Environmental $0 $0 $0 $0 $0 $0
Water Conservation Plan $0 $0 $0 $0 $0 $0
I/I Studies/Sewer Evaluation $0 $0 $0 $0 $0 $0
Surveying $0 $0 $0 $0 $0 $0
Geotechnical $0 $0 $0 $0 $0 $0
Testing $0 $0 $0 $0 $0 $0
Permits $0 $0 $0 $0 $0 $0
Inspection $0 $0 $0 $0 $0 $0
O&M Manual $0 $0 $0 $0 $0 $0
Project Management (by 
engineer) $0 $0 $0 $0 $0 $0
Pilot Testing $0 $0 $0 $0 $0 $0
Water Distribution Modeling $0 $0 $0 $0 $0 $0

Special Services  Other 

**__________ $0 $0 $0 $0 $0 $0

Subtotal Special Services $0 $0 $0 $0 $0 $0

Other

Administration $0 $0 $0 $0 $0 $0
Land/Easements Acquisition $0 $0 $0 $0 $0 $0
Water Rights Purchase (If 
Applicable) $0 $0 $0 $0 $0 $0
Capacity Buy-In  (If 
Applicable) $0 $0 $0 $0 $0 $0
Project Legal Expenses $0 $0 $0 $0 $0 $0
Other **  $0 $0 $0 $0 $0 $0

Subtotal Other Services $0 $0 $0 $0 $0 $0

Fiscal Services

Financial Advisor $0 $0 $0 $0 $0 $0
Bond Counsel $0 $0 $0 $0 $0 $0
Issuance Cost $0 $0 $0 $0 $0 $0
Bond Insurance/Surety $0 $0 $0 $0 $0 $0
Fiscal/Legal $0 $0 $0 $0 $0 $0
Capitalized Interest $0 $0 $0 $0 $0 $0
Bond Reserve Fund $0 $0 $0 $0 $0 $0
Loan Origination Fee $0 $0 $0 $0 $0 $0
Other **  $0 $0 $0 $0 $0 $0

Subtotal Fiscal Services $2,550,000 $2,550,000 $2,550,000 $0 $0 $7,650,000

Contingency

Contingency $0 $0 $0 $0 $0 $0
Subtotal Contingency $0 $0 $0 $0 $0 $0

TOTAL COSTS $15,000,000 $15,000,000 $15,000,000 $37,350,000 $0 $45,000,000

Other ** description must be entered

+ For Planning applications under the EDAP Program, please break down Planning costs as follows:

0

0

0

0

0 0 0Total Planning Costs

PROJECT BUDGET - WHCRWA - TRANSMISSION LINE - 2018

Category A

Category B

Category C

Category D

 



WRD-253d 
05/18/2010  

Texas Water Development Board 
Water Project Information 

A. Project Name B. Project No. C. County D. Regional
Planning Group
(A-P)

E. Program(s) F. Loan  / Grant  Amount: G. Loan Term:

H. Water Project Description: (Multiphase project, new or expansion; plant, well, storage, pump station, distribution system, etc)

Attach map of service area affected by Project or other documentation. 
I. Is an Inter Basin Transfer potentially involved?

        Yes  No 

J. Is project located in a Groundwater District (If yes, identify District by name)?

Yes   _______________________________________________    No
K. Projected Population from
application for at least a 20 year
period. Attach justification and list
service area populations if
different from Planning Area.

Year 
Reference 

Year 2010 2020 2030 2040 

Population 
Projection 

Project Design Year Design Population 

L. Is the proposed project included in a current Regional Water Plan?     Yes        No        Don’t Know
(If Yes, please specify on what page in the Regional Water Plan - Regional Water Plan Page Number:______________

M. What type of water source is associated directly with the proposed project?   Surface Water  Groundwater        Reuse

N. Will the project increase the volume of water supply?      Yes              No 

O. What volume of water is the project anticipated to deliver/ treat per year?   ____________________Acre-Feet/Year

P. Current Water Supply Information
Surface Water Supply Source / Provider Names Certificate No. Source County Annual Volume and Unit 

Groundwater Source Aquifer Well Field location Source County Annual Volume and Unit 

Q. Proposed Water Supply Associated Directly with the Proposed Project
Surface Water Supply Source / Provider Names Certificate No. Source County Annual Volume and Unit 

Groundwater Source Aquifer Well Field location: Source County Annual Volume and Unit 

R. Consulting Engineer Name Telephone No. E-mail address

S. Applicant Contact Name, Title Telephone No. E-mail address

Transmission Line-SWSP

x x

x

358,400                320 (MGD)

2040

631,746

SWIFT multi-year

Harris

(COH) NEWPP LAKE HOUSTON

548,677461,771

Wayne.ahrens@dannenbaum.com; Melinda.silva@dannenbaum.com

NA

NA

Melinda Silva, P.E. - Deputy Program Manager, West Harris County Regional Water Authority melinda.silva@dannenbam.com

COH 2,195,914 plus WHCRWA 681,985 plus other Authorities

■

WHCRWA PORTION 28.25 MGD

See attached project description. 
*11-5 & Table 11-A-2, ES-11 & Tables 1-12, 5-20, 5-A-33, 5-A-122,  
Appendix 5-B-CONV-012 (Technical Memo)

713-520-9570

■

*11-5 & Table 11-A-2, ES-11 & Tables 1-12, 5-20, 5-A-33 5-A-122, Appendix 5-B-CONV-012 (Technical Memo)

Harris Galveston Subsidence District

681,985

713-527-6427

From 2012 
Study

H

WHCRWA PORTION 82.42

Wayne Ahrens, PE and Melinda Silva PE; Dannenbaum Engineering Corporation

■

City of Houston (COH) EWPP

 



PROJECT DESCRIPTION 

WHCRWA ‐ TRANSMISSION  

SECOND SOURCE PROJECT (SS) 

 
Second  Source Project  (SS)  is  the  large 96‐inch  transmission  system waterline  that will bring 

treated surface water approximately 40 miles  from  the expanded NEWPP on  the east side of 

Houston at Lake Houston to the WHCRWA and the North Fort Bend Water Authority (NFBWA) 

on the west side of Houston.  The project also includes two large booster pump stations that will 

push the water along the route.  Several large meter stations will be required as well.  This project 

is  being managed  by  the WHCRWA  although  the  general  cost  share  is  approximately  55% 

WHCRWA AND 45% NFBWA.  A portion of this project is currently being funded through a TWDB 

loan of $41.2M.  This project is needed to convert from groundwater to surface water to comply 

with  the Harris Galveston  Subsidence District  (HGSD) Regulatory Plan  and  to  satisfy  growing 

population in the WHCRWA and NFBWA. 



Property Rights
   

a) Does the applicant currently own all the property rights, groundwater permits and surface water

rights needed for this project?: Y

   

b) If all property rights, groundwater permits, and surface water rights, needed for this project have

not yet been acquired, identify the rights and/or permits that will need to be acquired and provide

the anticipated date by which the applicant expects to have acquired such rights and/or permits.

   
Type of Permit

Water Right
Entity from which
the right must be

acquired

Acquired by lease
or full ownership

Expected
acquisition date

Permit / Water
Right ID No.



 





NOT APPLICABLE 

 



Permits & Easements
   

Are any major permits necessary for completion of the project?: N

   

Has the applicant obtained all necessary land and easements for the project?: N

   

Environmental Determination
   

Has a Categorical Exclusion (CE), Determination of No Effect, Finding of No Significant Impact

(FONSI), Record of Decision (ROD), or any other environmental determination been issued for

this project?: Y

Description of
Land or Easement

Permit

Entity from which
the permit or right
must be acquired

Acquired by lease
or full ownership

Expected
acquisition date

To Be Funded by
TWDB (Yes/No)

See Attached See Attached OWN 06-03-2019 Y



 



















CE/DNE
   

Is the project potentially eligible for a CE/ Determination of No Effect (DNE) because it involves

only minor rehabilitation or the functional replacement of existing equipment?: Y

Adverse Environmental/Social Impacts
   

Are there potentially adverse environmental or social impacts that may require mitigation or

extensive regulatory agency or public coordination (e.g. known impacts to properties eligible for

listing on the National Register of Historic Places; potentially significant public controversy; need

for an individual permit from the U.S. Army Corps of Engineers)?: Y



 





































































Review of the SWF stream method   
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Mitigation Plan 

Part I: Project Information 

Project Name: West Harris County Regional Water Authority Off-Site Mitigation Area  
SWG Permit No.: SWG-2013-00161 
Applicant: West Harris County Regional Water Authority 
 3200 Southwest Freeway, Suite 2600 
 Houston, Texas 77027 
Project Location: Houston, TX 
County: Harris 
 
West Harris County Regional Water Authority (WHCRWA) is proposing the construction of approximately 
nine miles of 96-inch diameter waterline in Harris County, Texas (the Project).  Terracon Consultants, 
Inc. (Terracon) prepared a Preliminary Waters of the U.S. Delineation on behalf of WHCRWA for use in 
the preliminary determination of the jurisdictional status of wetlands and other non-wetland waters of the 
U.S. for the project.  During this review, Terracon found that the construction of the project would result 
in the permanent conversion of approximately 28.3 acres of potentially jurisdictional forested wetland 
habitat to emergent wetland habitat (impact areas). 
 
Terracon conducted a functional analysis of the wetlands using the U.S. Army Corps of Engineers 
(USACE) Galveston District (SWG) approved Riverine Forested Hydrogeomorphic Interim Method (iHGM) 
(Appendices C and D).  The total estimated functional loss (reported in Functional Capacity Units (FCUs)) 
associated with construction of the project is as follows:  
 
 Functional Category  Total 

Physical: Temporary Storage & Detention of Surface Water (TSSW)    2.82 
Biological: Maintenance of Plant & Animal Communities (MPAC)   13.20 
Chemical: Removal & Sequestration of Elements and Compounds (RSEC)    8.38 

 
Advanced Ecology, Ltd. (AEL) has prepared this Compensatory Mitigation Plan (MP) on behalf of 
WHCRWA to provide compensatory mitigation for the proposed impacts to jurisdictional waters of the 
U.S., including wetlands resulting from construction of the Project.  This MP has been developed to meet 
the standards outlined in 33 CFR 332.4(c). 
 

Part II: Compensatory Mitigation Plan 

1.  Objectives 

The goal of the WHCRWA Off-Site Mitigation Area (MA) is to provide a source of off-site compensatory 
mitigation for adverse impacts to waters of the U.S., including wetlands, resulting from implementation of 
the Project.  The ecological objective of the MA is to preserve 51 acres of a high quality, forested wetland 
community adjacent to Green’s Bayou (Appendices A, B, and C). 
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2.  Site Selection 

Both the Project and MA are located within the Buffalo-San Jacinto (HUC-12040104).  The MA is located 
approximately 1.3 miles away from the central portion of the proposed impact area (Appendix A).  
Currently, no approved mitigation banks or in-lieu fee projects have credits available to service the 
impacts associated with the project.  Therefore, WHCRWA proposes to develop a suitable permittee 
responsible off-site mitigation area. 
 
Efforts undertaken by WHCRWA to locate an ecologically suitable permittee responsible off-site mitigation 
area have resulted in the proposed MA.  Multiple restoration, enhancement, and preservation sites were 
evaluated by habitat type, availability, potential aquatic uplift, and proximity to the project; and it was 
determined that the proposed MA was the most appropriate (based on availability, aquatic resource, 
proximity, and timing of the Project).  The MA represents an ecologically suitable compensatory 
mitigation site, determined using a watershed approach, for a number of reasons: 
 

1. The MA consists of high functioning wetlands, as determined using the SWG Riverine Forested 
iHGM, that provide important aquatic function to the watershed encompassing the Project. 

 
2. Hydrologic connectivity: Both the MA and the Project are located in Buffalo-San Jacinto (HUC-

12040104). 
 

3. The MA is within close proximity to the Project. 
 

4. Both the MA and the Project include the same aquatic resource type (Riverine HGM Class) 
 

5. The acreage which composes the MA is adjacent to Green’s Bayou and under significant threat of 
timber harvesting. 
 

6. The MA is contiguous with another proposed mitigation site and is directly across Green’s Bayou 
from Green’s Bayou Mitigation Bank (Appendix A, Figure 4).  

 
7. The appropriateness of utilizing preservation as a management option for compensatory 

purposes for the area which composes the MA has been approved and verified by the USACE-
SWG.  

 
In general, the MA is conducive to fulfilling local watershed needs, achieving long-term sustainability and 
site integrity, providing potential for aquatic habitat diversity, habitat connectivity, and consolidation of 
wetland conservation projects (compatibility with adjacent land uses).  Due to the location and similarity 
of wetland classification of the MA to the impact site, the ecologically suitability of the MA is justifiable as 
compensatory mitigation for unavoidable losses of aquatic resources resulting from implementation of the 
WHCRWA project. 
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3.  Site Protection Instrument 

WHCRWA shall dedicate the MA upon issuance of the permit as an aquatic ecosystem preserve in 
perpetuity with a conservation easement held by a third party approved by the USACE.  The conservation 
easement holder will be an accredited land conservancy, preferably a non-governmental, non-profit 
organization dedicated to the protection of land.  The Texas Land Conservancy’s Lands Committee 
agreed to hold the conservation easement for the MA.  The MA shall not be disturbed, except by those 
USACE-approved activities that would not adversely affect the intended extent, condition, and function of 
the MA, or those activities specifically provided for in this MP.  WHCRWA shall record the USACE-
approved conservation easement with the Harris County Clerk and provide a copy of the recorded 
conservation easement to the Regulatory Branch, USACE, Galveston District within 180 days of impact to 
a jurisdictional area at the Project site.  The conservation easement shall not be removed or modified 
without written approval of the USACE.  The conservation easement will contain a clause requiring 60 
days’ notice to the USACE before any change in the recorded document can be allowed.  Conveyance of 
any interest in the property shall be subject to the recorded conservation easement. 
    
4.  Baseline Information 

Presently, the MA acreage is comprised of approximately 51 acres of high quality, forested wetlands 
adjacent to Green’s Bayou (Appendix B).  The MA is characterized by woody tree species 20 feet in height 
or taller.  The species composition of these areas is dominated by hardwood tree species including willow 
oak, water oak, sweetgum, sugarberry, red maple, American elm, and notably, a substantial portion of 
the PFO1A habitat supports large, bald cypress trees  The sapling/shrub component and understory 
supports a robust population of dwarf palmetto as well as young oaks, red maple, and other shade 
tolerant species.  The herbaceous/vine component includes plants such as red vine, Cherokee sedge, and 
several species of Chasmanthium.  Habitat found immediately adjacent to the MA includes forested 
wetlands, forested uplands, and Green’s Bayou.  Scattered Chinese tallowtrees were observed in the 
uplands adjacent to the MA; however none were encountered within the MA while conducting the 
baseline evaluation.  While there were subtle differences within the vegetative community descriptions 
collected on the wetland delineation sheets, these subtle differences did not necessitate a need to break 
out the MA into separate WAAs.  The MA is represented by a single, highly functional, bottomland 
hardwood stand and was assessed as such.       
 
5.  Determination of Credits 

FCUs are established for the MA using the iHGM, as required by the memorandum SWG-Standard 
Operating Procedures (SOP); Using HGM to determine Potential Wetland Functions and the Appropriate 
Compensatory Mitigation for Unavoidable Wetland Impacts (dated September 11, 2008).  The MA is 
designated as a preservation area and meets the criteria regarding preservation standards as outlined in 
33 CFR 332.3(h)(1).  The preserved functional capacity of the MA was determined by evaluating and 
projecting the functional loss associated with timber harvest activities (Appendix B, Table 1).  The loss of 
functional capacity, in FCUs, associated with the implementation of the Project was calculated by 
determining the baseline conditions of the Project site and subtracting the projected loss of functional 
capacity associated with the implementation of the Project.  The table below shows a comparison of the 
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preserved functional capacity of the MA and lost functional capacity associated the implementation of the 
Project.   
 
    

  Functional Capacity Units 
AOI TSSW MPAC RSEC 

Mitigation Site  8.12 17.64  8.50 
Project Site*  2.82 13.20  8.38 

Delta   5.30  4.44  0.12 

*The iHGM evaluation of the Project was conducted by Terracon 
 
6.  Mitigation Work Plan 

Due to the unique site characteristics in relation to the location of the MA which incorporate high quality 
wetlands possessing high variable subindex values, preservation is the prescribed management regime.  
No other restoration or enhancement activities are planned to occur.  Site monitoring and exotic species 
control are discussed in the following Sections.     
   
7.  Maintenance Plan 

Management practices such as mechanical vegetation control, selective herbicide treatments, prescribed 
burning, temporary plantings intended to suppress invasive or weed species, erosion control, selective 
tree removal, and water regime management can be valuable management tools available to WHCRWA 
in order to maintain a highly functioning system within the MA. These activities may be conducted within 
the MA provided the activity will enhance aquatic ecosystem functions and not interfere with the long-
term ecological objectives of the MA.  In the event that the MA is out of compliance with performance 
standard 3 (detailed below), selective herbicide treatments and/or selective tree falling will be the 
primary tools utilized in order to minimize unintended tree mortality and to ensure that the performance 
standard is met.       
 
8.  Performance Standards 

1. Endowing and Filing of the CE 
2. Establishment of financial assurances 
3. Exotic species control to ensure that no more than 5% of the MA is comprised of exotic 

undesirable species, i.e. Chinese tallowtree    
 

9.  Monitoring Requirements 

Monitoring and reporting requirements are to be in accordance with USACE Regulatory Guidance Letter 
08-03 Minimum Monitoring Requirements for Compensatory Mitigation Projects Involving the Restoration, 
Establishment, and/or Enhancement of Aquatic Resources (RGL 08-03).  Within six months of approval of 
this MP, WHCRWA will conduct a baseline assessment to document the baseline conditions have not 
changed.  Annual reports presenting documentation of monitoring findings will be submitted to the 
USACE by January 31st of each year, for the first 7 years following implementation of this MP.  WHCRWA 
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will conduct annual pedestrian surveys of the MA to evaluate the performance of the MP in accomplishing 
the goals and objectives of the MA and to ensure that exotic invasive species (i.e. Chinese tallowtree) do 
not exceed 5% coverage in each strata.  
 
10.  Long-term Management Plan 

The MA will be managed in perpetuity as a wetland preserve.  Any mitigation area is vulnerable to acts of 
nature such as wildfires, climatic instability, and disease that are beyond the control of WHCRWA.  The 
occurrence of such events may necessitate changes to the MA, including revision of the MP, or activation 
of adaptive management activities or other pertinent management plans, to allow for actions that would 
offset and counteract the negative environmental impacts of the events.  Depending upon the 
circumstances, however, allowing nature to take its course may be appropriate, particularly when 
acceptable environmental conditions are expected to reestablish without intervention.  Any change to the 
MA necessitated by an act of nature beyond the control of WHCRWA shall be specified in a revised MP or 
other appropriate document and require the approval of both WHCRWA and the USACE.   The third party 
CE holder will be responsible for monitoring the encumbered area to ensure that the conservation values 
discussed in the CE are maintained in perpetuity. 
 
Valuable mineral resources may exist under the land in this MA.  Other parties may own subsurface rights 
to such mineral resources in whole or in part.  Recognizing that surface landowners in the State of Texas 
cannot wholly control a mineral owner’s access to those minerals the landowner, 366 Properties, LLC, 
shall take all reasonable steps to develop a Mineral Management Plan (MMP) with the mineral owner(s) 
prior to the initiation of any mineral exploration, production, or transportation activities.  The MMP shall 
include a list of known surface and subsurface ownership interests, a description of anticipated activities 
and resulting short and long-term impacts on aquatic ecosystem functions and values, and a set of 
guidelines and best management practices to minimize the adverse impacts.  It is important to note that 
exploration and development of mineral resources within the MA may require a USACE permit.  The 
landowner shall, whenever practicable, work with the subsurface mineral owner(s) to develop leases, 
easements, and other surface use agreements that are consistent with the MMP.  The landowner has 
agreed to set aside 20-acres, with road access, outside of the MA for exploration and development of 
minerals (Appendix A, Figure 3).     
 
The exploration for, and production and transportation of, subsurface mineral resources beneath this MA 
is acceptable provided that the ground-disturbing activities and surface alterations are minimized to the 
maximum extent practicable; activities are conducted in a manner that minimizes adverse environmental 
impacts; impacted areas are restored to pre-existing conditions as soon as practicable; reasonable and 
appropriate compensatory mitigation is achieved, and the entity conducting these activities complies with 
all applicable regulatory requirements, including those under Section 404 of the Clean Water Act.  The 
permittee will be responsible for replacing any wetland functions impacted by mineral resource projects.  
  
11.  Adaptive Management Plan 

The adaptive management framework for the MA is based upon the performance standards that serve to 
indicate the success of the management activities (Section 8), and regular monitoring (Section 9).  
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Implementation of any adaptive management plan(s) will be based upon the following analysis adapted 
from the article Conceptualizing Mitigation Performance Standards (Martin et al. 2005): 
 

1. Compare the analysis of the monitoring data to the performance standards 
2. Evaluate whether the site is progressing toward the desired outcome(s) 
3. Determine whether any corrective measures are necessary, and , if so, what type 
4. Implement any prescribed corrective measures 
5. Continue monitoring site progression toward the desired outcome(s)  

 
In the event that monitoring or other information indicates that the MA is not meeting the performance 
standards as anticipated, WHCRWA shall notify the USACE as soon as possible.  WHCRWA will submit to 
the USACE an adaptive management plan identifying the adaptive management considerations, proposed 
measures, and an appropriate schedule for implementation of any measures (Items 1-3, above).  The 
permittee will recommend any changes needed and submit them to the USACE.  An additional three year 
monitoring period will be required in order to evaluate the success of any adaptive management activity.   
 
12.  Financial Assurances 

Long term financial assurances (LTFA) will be provided via the endowment paid to the third party CE 
holder.  The endowment provides funding for long-term monitoring activities, legal defense, and minerals 
damage restoration.  An additional $25,000.00 LTFA will be established in order to fund long term 
maintenance activities (i.e. boundary line maintenance and Chinese tallowtree control) and adaptive 
management.   
 
Short term financial assurances (STFA) can be in the form of a letter of credit (LOC), performance bond 
(PB), or other appropriate vehicle.  A $25,000.00 STFA LOC will be established to ensure that short term 
monitoring requirements and Chinese tallowtree control are performed in accordance with this MP.  Once 
the seven year monitoring period is complete, any monies tied to the STFA requirement will be released.  
The financial assurances, both long and short term, will be fully funded within 180 days of impact to a 
jurisdictional area at the Project site.   
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Part III: Supplemental Information 

Appendices 
A. MA Project Figures  
B. MA Functional Value  
C. iHGM Evaluation of the Project Site  
D. Project Site Figures   
E. MA WDD   



 

 

 

 

 

Appendix A 

 

MA Project Figures 
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Appendix B 

 

MA Functional Value 

 

  



 

Figure 1.  Baseline Data collected on a 1/10th acre plot representative of the MA. 
 
 Tree Species DBH Basal Area 

Quercus nigra 40 87.27 
Quercus nigra 10   5.45 
Quercus nigra   8   3.49 
Taxodium distichum   15  12.27 
Taxodium distichum  18  17.67 
Acer rubrum    7    2.67 
Quercus phellos  20  21.82 
Quercus phellos   12    7.85 
Quercus phellos     5    1.36 
Liquidambar styraciflua   22  26.40 

 
 
Analysis of Baseline Tree Data: 
Total Basal Area/Acre (BAPA):  186.25 
Total Trees/Acre (TPA):  100 
Number of Tree Species Present (represent greater than 5% TPA):  5 
% TPA of Desirable Mast Producers:  90 
% TPA of Un-Desirable Species:  0 
 
Additional Plot Level Information: 
% Herbaceous Component:  20 
Coarse Woody Debris:  >7 
% Midstory Cover:  30 
% Woody Cover of the MA:  100 
 
  



 

Figure 2.  Baseline Riverine Forested iHGM variable subindex scores and resulting Functional Capacity 
Index (FCI) and subsequent Functional Capacity Unit (FCU) values for each functional class within the 
MA. 
 

 
 Variable Baseline Subindex Score 
 

 
 Vdur 0.75 
 Vfrq 0.75 
 Vtopo 1.00 
 Vcwd 1.00 
 Vwood 1.00 
 Vtree 1.00 
 Vrich 1.00 
 Vbasal 1.00 
 Vdensity 1.00 
 Vmid 0.50 
 Vherb 1.00 
 Vedtritus 1.00 
 Vredox 1.00 
 Vsorp 1.00 
 Vconnect 1.00 
 

 
Baseline TSSW FCI 0.8660 
Baseline MPAC FCI 0.9583 
Baseline RSEC FCI 0.9000 
 
 
  











 

 

 

 

 

Appendix C 

 

iHGM Evaluation of the Project Site 

 
  



WAA Acres: 4.77

Variable Subindex Variable Subindex
Vdur 0.25 Vdur 0.25
Vfreq 0.00 Vfreq 0.00
Vtopo 0.10 Vtopo 0.10
Vcwd 0.30 Vcwd 0.10
Vwood 0.75 Vwood 0.10
Vtree 0.30 Vtree 0.10
Vrich 0.60 Vrich 0.10
Vbasal 0.80 Vbasal 0.10
Vdensity 1.00 Vdensity 0.10
Vmid 1.00 Vmid 0.10
Vherb 1.00 Vherb 0.30
Vdetritus 1.00 Vdetritus 0.10
Vredox 0.10 Vredox 0.10
Vsorpt 1.00 Vsorpt 1.00
Vconnect 1.00 Vconnect 1.00

Baseline Post Project
0.000 0.000

0.683 0.267

0.417 0.170

Baseline Post Project
0.00 0.00

3.26 1.27

1.99 0.81

0.00

-1.99

-1.18

Wetland Assessment Area Name:  WAA 1, 2, 3, & 5

 Baseline Score: Post Project:

Chemical

FCIs; (see formulas): 

Temporary Storage & Dentention of Storage Water (Physical):

Maintain Plant & Animal Communities (Biological):

Removal & Sequestrian of Elements & Compounds (Chemical):

FCUs; (FCI x acres per WAA): 

Physical:

Biological:

Chemical:

LIFT in FCUs = (Sampled - Basline):

Physical

Biological

SWG Riverine - Forested 
Interim HGM - Worksheet 
SWG Riverine - Forested 

Interim HGM - Worksheet 



WAA Acres: 4.05

Variable Subindex Variable Subindex
Vdur 0.10 Vdur 0.10
Vfreq 0.00 Vfreq 0.00
Vtopo 0.10 Vtopo 0.10
Vcwd 0.50 Vcwd 0.10
Vwood 0.75 Vwood 0.10
Vtree 0.50 Vtree 0.10
Vrich 1.00 Vrich 0.10
Vbasal 0.80 Vbasal 0.10
Vdensity 0.60 Vdensity 0.10
Vmid 0.50 Vmid 0.10
Vherb 1.00 Vherb 0.10
Vdetritus 1.00 Vdetritus 0.10
Vredox 0.10 Vredox 0.10
Vsorpt 1.00 Vsorpt 1.00
Vconnect 0.50 Vconnect 0.50

Baseline Post Project
0.000 0.000

0.658 0.167

0.400 0.140

Baseline Post Project
0.00 0.00

2.67 0.68

1.62 0.57

0.00

-1.99

-1.05

Wetland Assessment Area Name:  WAA 7

 Baseline Score: Post Project:

Chemical

FCIs; (see formulas): 

Temporary Storage & Dentention of Storage Water (Physical):

Maintain Plant & Animal Communities (Biological):

Removal & Sequestrian of Elements & Compounds (Chemical):

FCUs; (FCI x acres per WAA): 

Physical:

Biological:

Chemical:

LIFT in FCUs = (Sampled - Basline):

Physical

Biological

SWG Riverine - Forested 
Interim HGM - Worksheet 
SWG Riverine - Forested 

Interim HGM - Worksheet 
SWG Riverine - Forested 

Interim HGM - Worksheet 



WAA Acres: 10.68

Variable Subindex Variable Subindex
Vdur 0.10 Vdur 0.10
Vfreq 0.25 Vfreq 0.25
Vtopo 0.10 Vtopo 0.10
Vcwd 0.30 Vcwd 0.10
Vwood 1.00 Vwood 0.10
Vtree 0.50 Vtree 0.10
Vrich 0.80 Vrich 0.10
Vbasal 0.60 Vbasal 0.10
Vdensity 0.60 Vdensity 0.10
Vmid 0.50 Vmid 0.10
Vherb 1.00 Vherb 0.10
Vdetritus 1.00 Vdetritus 0.10
Vredox 0.10 Vredox 0.10
Vsorpt 0.50 Vsorpt 0.50
Vconnect 1.00 Vconnect 1.00

Baseline Post Project
0.272 0.126

0.658 0.250

0.470 0.157

Baseline Post Project
2.90 1.34

7.03 2.67

5.02 1.67

-1.56

-4.36

-3.35

Wetland Assessment Area Name:  WAA 9 & 10

 Baseline Score: Post Project:

Chemical

FCIs; (see formulas): 

Temporary Storage & Dentention of Storage Water (Physical):

Maintain Plant & Animal Communities (Biological):

Removal & Sequestrian of Elements & Compounds (Chemical):

FCUs; (FCI x acres per WAA): 

Physical:

Biological:

Chemical:

LIFT in FCUs = (Sampled - Basline):

Physical

Biological

SWG Riverine - Forested 
Interim HGM - Worksheet 
SWG Riverine - Forested 

Interim HGM - Worksheet 
SWG Riverine - Forested 

Interim HGM - Worksheet 
SWG Riverine - Forested 

Interim HGM - Worksheet 



WAA Acres: 0.45

Variable Subindex Variable Subindex
Vdur 0.10 Vdur 0.10
Vfreq 0.50 Vfreq 0.50
Vtopo 0.10 Vtopo 0.10
Vcwd 0.50 Vcwd 0.10
Vwood 0.75 Vwood 0.10
Vtree 0.50 Vtree 0.10
Vrich 1.00 Vrich 0.10
Vbasal 1.00 Vbasal 0.10
Vdensity 1.00 Vdensity 0.10
Vmid 0.75 Vmid 0.10
Vherb 1.00 Vherb 0.10
Vdetritus 1.00 Vdetritus 0.10
Vredox 0.10 Vredox 0.10
Vsorpt 0.50 Vsorpt 0.50
Vconnect 0.25 Vconnect 0.25

Baseline Post Project
0.317 0.150

0.688 0.125

0.467 0.207

Baseline Post Project
0.14 0.07

0.31 0.06

0.21 0.09

-0.08

-0.26

-0.12

Wetland Assessment Area Name:  WAA 11

 Baseline Score: Post Project:

Chemical

FCIs; (see formulas): 

Temporary Storage & Dentention of Storage Water (Physical):

Maintain Plant & Animal Communities (Biological):

Removal & Sequestrian of Elements & Compounds (Chemical):

FCUs; (FCI x acres per WAA): 

Physical:

Biological:

Chemical:

LIFT in FCUs = (Sampled - Basline):

Physical

Biological

SWG Riverine - Forested 
Interim HGM - Worksheet 
SWG Riverine - Forested 

Interim HGM - Worksheet 
SWG Riverine - Forested 

Interim HGM - Worksheet 
SWG Riverine - Forested 

Interim HGM - Worksheet 
SWG Riverine - Forested 

Interim HGM - Worksheet 



WAA Acres: 8.37

Variable Subindex Variable Subindex
Vdur 0.10 Vdur 0.10
Vfreq 0.25 Vfreq 0.25
Vtopo 0.10 Vtopo 0.10
Vcwd 0.50 Vcwd 0.10
Vwood 0.75 Vwood 0.10
Vtree 0.30 Vtree 0.10
Vrich 1.00 Vrich 0.10
Vbasal 1.00 Vbasal 0.10
Vdensity 1.00 Vdensity 0.10
Vmid 1.00 Vmid 0.10
Vherb 1.00 Vherb 0.10
Vdetritus 1.00 Vdetritus 0.10
Vredox 1.00 Vredox 0.10
Vsorpt 1.00 Vsorpt 1.00
Vconnect 0.50 Vconnect 0.50

Baseline Post Project
0.267 0.126

0.717 0.167

0.510 0.190

Baseline Post Project
2.23 1.05

6.00 1.40

4.27 1.59

-1.18

-4.60

-2.68

Chemical:

LIFT in FCUs = (Sampled - Basline):

Physical

Biological

Chemical

Biological:

Wetland Assessment Area Name:  WAA 13, 14, 16

 Baseline Score:

FCIs; (see formulas): 

Temporary Storage & Dentention of Storage Water (Physical):

Maintain Plant & Animal Communities (Biological):

Removal & Sequestrian of Elements & Compounds (Chemical):

FCUs; (FCI x acres per WAA): 

Physical:

Post Project:

SWG Riverine - Forested 
Interim HGM - Worksheet 
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Project Site Figures 
  



_̂

Sample 1
WL-1

Copyright:© 2013 Esri, DeLorme, NAVTEQ, TomTom, Source: Esri, DigitalGlobe, GeoEye, i-cubed, USDA,
USGS, AEX, Getmapping, Aerogrid, IGN, IGP, swisstopo, and the GIS User Community

Sources:  WHCRWA, HCFCD, TNRIS, ESRI

DRAWN BY
CHECKED BY

SCALE 11 in: 200 ft

CH
GH

DATE 1/23/2014

Wetland Assessment Area Data Point with 500' Radius WAA
WHCRWA

North-South Second Source Project
Harris County, TexasTerracon Project No. 92127208

0 200 400100
FeetF

Legend
_̂ Sample Points

Pipeline Alignment
Streams, Rivers & Bayous
500-foot Radius
50-ft Easement

Delineated Wetlands
Forested
Freshwater Emergent

HCFCD Unit No. G103-15-00



_̂

Sample 2

WL-3

WL-4

WL-5

Copyright:© 2013 Esri, DeLorme, NAVTEQ, TomTom, Source: Esri, DigitalGlobe, GeoEye, i-cubed, USDA,
USGS, AEX, Getmapping, Aerogrid, IGN, IGP, swisstopo, and the GIS User Community

Sources:  WHCRWA, HCFCD, TNRIS, ESRI

DRAWN BY
CHECKED BY

SCALE 21 in: 200 ft

CH
GH

DATE 1/23/2014

Wetland Assessment Area Data Point with 500' Radius WAA
WHCRWA

North-South Second Source Project
Harris County, TexasTerracon Project No. 92127208

0 200 400100
FeetF

Legend
_̂ Sample Points

Pipeline Alignment
Streams, Rivers & Bayous
500-foot Radius
50-ft Easement

Delineated Wetlands
Forested
Freshwater Emergent



_̂

_̂

Sample 3

Sample 7

WL-13

Copyright:© 2013 Esri, DeLorme, NAVTEQ, TomTom, Source: Esri, DigitalGlobe, GeoEye, i-cubed, USDA,
USGS, AEX, Getmapping, Aerogrid, IGN, IGP, swisstopo, and the GIS User Community

Sources:  WHCRWA, HCFCD, TNRIS, ESRI

DRAWN BY
CHECKED BY

SCALE 31 in: 200 ft

CH
GH

DATE 1/23/2014

Wetland Assessment Area Data Point with 500' Radius WAA
WHCRWA

North-South Second Source Project
Harris County, TexasTerracon Project No. 92127208

0 200 400100
FeetF

Legend
_̂ Sample Points

Pipeline Alignment
Streams, Rivers & Bayous
500-foot Radius
50-ft Easement

Delineated Wetlands
Forested
Freshwater Emergent



_̂

_̂

Sample 6

Sample 4

WL-13

Copyright:© 2013 Esri, DeLorme, NAVTEQ, TomTom, Source: Esri, DigitalGlobe, GeoEye, i-cubed, USDA,
USGS, AEX, Getmapping, Aerogrid, IGN, IGP, swisstopo, and the GIS User Community

Sources:  WHCRWA, HCFCD, TNRIS, ESRI

DRAWN BY
CHECKED BY

SCALE 41 in: 200 ft

CH
GH

DATE 1/23/2014

Wetland Assessment Area Data Point with 500' Radius WAA
WHCRWA

North-South Second Source Project
Harris County, TexasTerracon Project No. 92127208

0 200 400100
FeetF

Legend
_̂ Sample Points

Pipeline Alignment
Streams, Rivers & Bayous
500-foot Radius
50-ft Easement

Delineated Wetlands
Forested
Freshwater Emergent



_̂

Sample 5

WL-14

WL-15

WL-13

WL-16
Copyright:© 2013 Esri, DeLorme, NAVTEQ, TomTom, Source: Esri, DigitalGlobe, GeoEye, i-cubed, USDA,
USGS, AEX, Getmapping, Aerogrid, IGN, IGP, swisstopo, and the GIS User Community

Sources:  WHCRWA, HCFCD, TNRIS, ESRI

DRAWN BY
CHECKED BY

SCALE 51 in: 200 ft

CH
GH

DATE 1/23/2014

Wetland Assessment Area Data Point with 500' Radius WAA
WHCRWA

North-South Second Source Project
Harris County, TexasTerracon Project No. 92127208

0 200 400100
FeetF

Legend
_̂ Sample Points

Pipeline Alignment
Streams, Rivers & Bayous
500-foot Radius
50-ft Easement

Delineated Wetlands
Forested
Freshwater Emergent



_̂ _̂

_̂

Sample 6

Sample 7
Sample 8

Copyright:© 2013 Esri, DeLorme, NAVTEQ, TomTom, Source: Esri, DigitalGlobe, GeoEye, i-cubed, USDA,
USGS, AEX, Getmapping, Aerogrid, IGN, IGP, swisstopo, and the GIS User Community

Sources:  WHCRWA, HCFCD, TNRIS, ESRI

DRAWN BY
CHECKED BY

SCALE 61 in: 200 ft

CH
GH

DATE 1/23/2014

Wetland Assessment Area Data Point with 500' Radius WAA
WHCRWA

North-South Second Source Project
Harris County, TexasTerracon Project No. 92127208

0 200 400100
FeetF

Legend
_̂ Sample Points

Pipeline Alignment
Streams, Rivers & Bayous
500-foot Radius
50-ft Easement

Delineated Wetlands
Forested
Freshwater Emergent

HC
FC

D 
Un

it N
o. 

P1
25

-02
-01

WL-16

WL-15



 

 

 

 

 

Appendix E 

 

Wetland Delineation/Determination Report 
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Delineation of Waters of the U.S., Including Wetlands 

Part I: Introduction 

Advanced Ecology, Ltd. (AEL) conducted a jurisdictional investigation on property owned by 366 Properties, LLC. 
(Client) located near Houston, Harris County, Texas (Appendix A, Figure 1).  The purpose of the investigation was 
to determine if suitable mitigation acreage was available (Project Site) on the property.  AEL staff members Dan 
Johnson, Chance Kimbrough, and Courtney Greer identified and delineated potential jurisdictional waters of the 
U.S. (including wetlands) on the Project Site as identified in Appendix A, Figure 2. 
 
According to the U.S. Army Corps of Engineers (USACE) Wetlands Delineation Manual (Manual) (Environmental 
Laboratory 1987), wetlands are defined as “those areas that are inundated or saturated by surface or ground 
water at a frequency and duration sufficient to support, and that under normal circumstances do support, a 
prevalence of vegetation typically adapted for life in saturated soil conditions.  Wetlands generally include 
swamps, marshes, bogs, and similar areas.”  The USACE has final authority over establishing all wetland/non-
wetland boundaries; thus, this report is being generated in order to aid in this jurisdictional determination. 

Part II: Site Description 

The delineated Project Site is 51 acres in size, located approximately 3 miles southeast of the intersection of U.S. 
Highway 59 and the Sam Houston Tollway in Houston, Harris County, Texas (Appendix A, Figure 1).  The 
coordinates for the project site are:  29° 55’ 9.357” N; 95° 15’ 1.158” W; NAD 83 Zone 15 North.  The Redstone 
Golf Club borders the property to the north and the west and a residential neighborhood is located to the south 
and east.  Greens Bayou is found north and east of the tract.  Ecologically, the tract is located within the Western 
Gulf Coastal Plains Ecoregion and the San Jacinto River basin (HUC 120401). 
 
The Project Site is dominated by forested habitat. Representative site photographs can be found in Appendix B, 
the locations of which are documented in Appendix A, Figure 2. 
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Part III: Methods 

1. Resource Review 

AEL reviewed available information sources to develop local wetland community characteristics for the Project 
Site.  This information was assembled and summarized prior to the field investigation.  Objectives were to identify 
and generally map expected wetland communities and specific habitat subtypes prior to the site visit.  This pre-
investigation review is designed to increase the speed and accuracy of the field investigation.  Information 
sources include: 
 

• Light Detection and Ranging (LiDAR) Elevation Dataset 
The LiDAR Elevation Dataset – Bare Earth DEM – 2 meter published by the U.S. Department of 
Agriculture (USDA)/National Resource Conservation Service (NRCS) National Geospatial Management 
Center was reviewed for purpose of locating and evaluation areas possessing wetland characteristics 
within the delineated Project Site (Appendix A, Figure 3) 
 

• Natural Resources Conservation Service (NRCS) Soil Survey 
The Soil Survey of Harris County, Texas (USDA 1976) and NRCS Web Soil Survey data was reviewed for 
purpose of locating and evaluating potential hydric soil types within the Project Site (Appendix A, Figure 
4). The USDA-NRCS Soil Survey Division Soil Series Name Search Query Facility website was used to 
determine a range in characteristics for mapped soil types within the Project Site boundary. 
 

• National Wetlands Inventory (NWI) Data 
The U.S. Fish and Wildlife Service conducted a wetlands inventory of the Humble and Harmaston, Texas 
7.5 minute topographic quadrangles in Harris County, Texas.  This data was reviewed prior to the site 
visit for initial evaluation of wetland conditions (Appendix A, Figure 5).  NWI data depicted the presence 
of several areas classified as PFO1A within the bounds of the Project Site.  PFO1A is interpreted as a 
Palustrine, Forested, Broad-Leaved Deciduous, Temporarily Flooded (Cowardin et al. 1979).  Therefore, 
AEL designated these areas as having a high potential for displaying wetland characteristics and were 
prioritized for identification during field reconnaissance. 
 

• U.S. Geological Survey (USGS) Topographic Map 
Two 7.5-minute series USGS Topographic Quadrangle Maps (Humble and Harmaston, Texas) were 
evaluated prior to the site visit (Appendix A, Figure 6). 
 

• Aerial Photographs 
Aerial photographs of the property were reviewed for purposes of evaluating plant communities and 
identifying potential wetland habitats.  Current and historical aerial photographs were obtained from the 
USDA, the USGS, and other sources (Appendix C).   
 

• National Food Securities Act Manual WETS Analysis 
A National Food Securities Act Manual (NFSAM) WETS analysis was conducted for the three month period 
of May, June, and July 2013 for determination of hydrologic and climatic conditions for the site at the 
time of the delineation (Appendix D). The HOUSTON INTERCONT AP, 414300 station (29.98 N, ‐95.36 W) 
was used for the purpose of this analysis.  
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2. Site Investigation 

Following the resource review, the Project Site was inspected by AEL biologists, Courtney Greer, Chance 
Kimbrough, and Dan Johnson on July 24-25, 2013.  A pedestrian survey was conducted within the Project Site 
boundary.  The wetland delineation involved locating each potential wetland habitat within the footprint of the 
Project Site and documenting dominant plant species, soil properties, and hydrological characteristics within each 
habitat type. 
 
Criteria used in the identification of potential wetlands were those prescribed in the U.S. Army Corps of Engineers 
Wetland Delineation Manual (Environmental Laboratory 1987) and the Interim Regional Supplement to the Corps 
of Engineers Wetland Delineation Manual:  Atlantic and Gulf Coastal Plain Region (Regional Supplement) (USACE 
2008).  Methods for characterizing vegetation, recording soil data, and determining hydrology were done in 
accordance with these USACE manuals.  Wetland delineation data points were collected along transects in 
accordance to the USACE guidelines for delineations greater than five acres in size; the corresponding data sheets 
are provided in Appendix E.  Positions of transects and the associated data points are located in Appendix A, 
Figure 2. 
 
Preliminary determination of hydric soils was based on information provided in the National List; all states (April 
2012 (Hydric Soils List) (NRCS 2012) and the Soil Survey of Harris County, Texas (1976).  Final determination of 
the presence of hydric or non-hydric soils was through in-field sampling of soil profiles.  Soil value and chroma 
needed for the determination of the presence of hydric or non-hydric soils were determined using Munsell Soil 
Color Charts (2000 Revised Edition) as recommended in the USACE wetland delineation manual. 
 
Based on the NFSAM WETS analysis, the months of May and July were determined to display drier than normal 
climatic and hydrologic conditions, whereas the month of June displayed normal conditions.  Overall, the site was 
determined to exhibit drier than normal conditions during the time of the delineation field work.  Hydrologic 
conditions for wetland determination were based on field observations of indicators as presented in the Regional 
Supplement.  These included indicators such as sediment deposits and drift lines, as well as secondary indicators 
such as vegetative FAC neutral results and drainage patterns. 
 
Visual samples of dominant plant species and estimates of their respective total percent composition within each 
vegetative stratum were taken within each community type.  The scientific plant names and wetland indicator 
statuses used in the data sheets are consistent with The National Wetland Plant List: 2013 wetland ratings 
(NWPL) (Lichvar 2013).  The USDA Plants Database was used to determine scientific names when specific species 
were not present in the NWPL.  Confirmation of plant identification was made using several sources of 
information, including the USDA Plants Database. 
 
The locations of all potential jurisdictional wetland communities were identified using a Trimble GPS unit and 
mapped using ArcGIS 10.1. 
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Part IV: Results and Discussion 

1. Habitat Characterization 

The current vegetative covertype of the Project Site consists of forested habitat.  Historic aerials (Appendix C) 
depict an established forested community constituting the primary habitat type of the Project Site since at least 
1953.  This is validated by the variable age distribution and species composition expressed through the complete 
stratification of the forest canopy across the majority of the Project Site acreage. 
 
For the purposes of this document, these forested areas are addressed in two categories recognized as 
potentially jurisdictional and non-jurisdictional and further described using Cowardin classifications modified for 
use by the national wetlands inventory (Cowardin et al. 1979).  In this regard, a more detailed description of the 
two general categories is given in the following sections. 

Potentially Jurisdictional Habitat 

Potentially jurisdictional wetlands occur on the 51 acre Project Site and consist of PFO1A habitat. This habitat is 
found to occur throughout the Project Site.  The following information provides a more detailed description of the 
potentially jurisdictional wetland area.  

Temporarily Flooded, Broad-Leaved Deciduous Palustrine Forested Habitat (PFO1A) (51 acres) 
Vegetation of forested wetland areas within the Project Site is characterized by woody tree species 20 feet 
in height or taller.  The species composition of these areas is dominated by hardwood tree species including 
willow oak, water oak, sweetgum, sugarberry, red maple, American elm, and notably, a substantial portion 
of the PFO1A habitat supports large, bald cypress trees.  The sapling/shrub component and understory 
supports a robust population of dwarf palmetto as well as young oaks, red maple, and other shade tolerant 
species.  The herbaceous/vine component includes plants such as red vine, Cherokee sedge, and several 
species of Chasmanthium. 

Non-Jurisdictional Habitat 

Non-jurisdictional forested habitat was found to the south of the Project Site acreage.  Non-jurisdictional habitat 
does not possess all three wetland criteria (hydrologic regime, hydrophytic vegetation, and hydric soils) set forth 
by the USACE 1987 wetland delineation manual and the Regional Supplement.  The majority of this forested 
habitat meets the criteria established for hydrophytic vegetation, but lacks either the soils or hydrologic indicators 
needed for wetland designation. 

2. Hydric Soils 

The Project Site is located within the Midland-Beaumont association soil unit on the General Soil Map for Harris 
County, Texas.  Detailed soils map sheets breaks this soil unit into more specific soil groups.  Soils listed as non-
hydric mapped to be included in the Project Site consist of Verland-Urban land complex. 
 
The Verland silty clay loam hydric soil unit is mapped within the bounds of the Project Site.  The following 
description of this soil unit was derived from the Harris County, Texas Soil Survey (USDA 1976), NRCS Web Soil 
Survey, and the USDA-NRCS Soil Survey Division Soil Series Name Search Query Facility website. 
 

Verland silty clay loam (Md) 
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Verland silty clay loam (hyperthermic Chromic Vertic Epiaqualfs) is a very deep soil on nearly level to gently 
sloping lands.  The soil is somewhat poorly drained with very slow permeability and high to very high surface 
runoff.  These soils are primarily cultivated for rice and soybeans.  Previously in the Midland series, the 
classification was changed in 2000 based on typifying pedon description.  The 1976 Harris County Soil Survey 
classifies the Midland series as poorly drained, very slow surface runoff and internal draining, very slow 
permeability, and high available water capacity.  Primary use is described in the 1976 Soil Survey as native and 
improved pasture, rice, and some urban use. 

3. Hydrology 

Greens Bayou, a perennial stream, runs along the northern and eastern extent of the property and serves as the 
primary adjacent water source.  Although Greens Bayou has been confined by a levee system in attempts to 
reduce flooding, several breeches in this system allow water to access the Project Site during high flow events.  
Evidence of these high flow events and frequent inundation is readily available within these areas in the form of 
drift deposits, rack lines, and evidence of drainage patterns.  The adjacent levees found between the property 
and Greens Bayou also acts to retain floodwaters which may otherwise quickly recede into the channel (due to 
the alteration of the natural channel configuration).  This facilitates the settling of sedimentation and dispersion 
of energy by the forested wetland areas within the Project Site, benefiting wetland hydrology and water quality of 
the area.  Positive wetland hydrology indicators are found throughout the Project Site and vary depending on 
geographic location within the area.  These indicators include water-stained leaves, wetland drainage patterns, 
sediment deposits, and drift deposits. 

4. Jurisdictional Determination 

The “Clean Water Act (CWA) Jurisdiction Following the U.S. Supreme Court’s Decision in Rapanos v. United States 
and Carabel v. United States” (Grumbles and Woodley 2008) declares that the agencies (Environmental 
Protection Agency (EPA) and USACE) will assert jurisdiction over traditional navigable waters (TNW) and wetlands 
adjacent to TNWs, without the legal obligation to make a significant nexus finding.  These “waters of the U.S.” 
are considered jurisdictional under the CWA.  The wetland habitats identified in Appendix A, Figure 2 are adjacent 
to Greens Bayou, a TNW. Therefore, in review of the Rapanos and Carabell Supreme Court cases, it appears that 
the wetland habitats identified in Appendix A, Figure 2 are jurisdictional waters under the CWA. 
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Part V: Conclusion 

Areas that demonstrate characteristics of hydrophytic vegetation, hydric soils, and wetland hydrology qualify as 
potentially jurisdictional wetlands and may be regulated under Section 404 of the Clean Water Act.  This report, 
accompanying maps (Appendix A), and supporting documentation (Appendices B, C, D, and E) are being provided 
in order to aid in this jurisdictional determination. 
 
During this study of the Project Site, potentially jurisdictional habitat was measured as occurring on 51 acres, 
within the project site.  This area is or may be jurisdictional under current USACE guidelines.   
 
This investigation was based on generally accepted practices of professionals undertaking similar studies at 
similar times and in the same general geographical area.  AEL observed the same degree of care and skill 
generally exercised by professionals under similar circumstances and conditions.  The observations, findings, and 
opinions of AEL must not be considered as scientific certainties, but solely as opinions based upon our 
professional judgment concerning the significance of the data gathered during the course of the project. No other 
warranty is expressed or implied by copy of this report. 
 
This report was prepared on behalf of, and for the exclusive use of the Client, solely for use in the preliminary 
wetland determination of portions of the subject property.  This report and the findings contained herein shall 
not, in whole or in part, be disseminated or conveyed to any other party, nor shall it be used by any other party 
in whole or in part, without the prior written consent of the Client. 
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Historic Aerial Imagery 
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Rainfall Documentation To 
Determine Climatic/Hydrologic Conditions 

 
Weather Station:  Houston InterCont AP, 414300  Site Visit Date:  July 24‐25, 2013  Soil Types:  Verland silty clay loam 
 
Growing Season:  338    County, State:  Harris, Texas  Tract:  Justin Trails 
 
 

Long Term Rainfall Records             

Month  3 yrs in 10       
less than  Average  3 yrs in 10   

greater than  Rainfall  *Condition 
Value (a) 

Weighted 
Value (b) 

Product of      
(a x b) 

1st Prior Month  Jul 13  1.89  3.18  3.85  1.02  1  3  3 

2nd Prior Month  Jun 13  2.91  5.35  6.53  4.46  2  2  4 

3rd Prior Month  May 13  2.59  5.15  6.29  3.84  1  1  1 

SUM = 8 
* Condition Value:  Dry (1), Normal (2), Wet (3) 
 
If sum of Products of a x b is 6 – 9 then period was drier than normal 
If sum of Products of a x b is 10 – 14 then period was normal 
If sum of Products of a x b is 15 – 18 then period was wetter than normal 
 
CONCLUSION: Drier than Normal 



Rainfall Data for May 2013
Station Name: HOUSTON INTERCONT AP

Station ID: 414300

State: TX

Latitude: 29.98

Longitude: ‐95.36

URL: http://www.srcc.lsu.edu/

Date tmax tmin tobs prcp
5/1/2013 85 65 75 0
5/2/2013 79 50 64.5 0
5/3/2013 69 47 58 0
5/4/2013 81 42 61.5 0
5/5/2013 73 51 62 0
5/6/2013 79 49 64 0
5/7/2013 87 54 70.5 0
5/8/2013 85 60 72.5 0
5/9/2013 79 70 74.5 0.04

5/10/2013 78 67 72.5 0.8
5/11/2013 86 66 76 0
5/12/2013 82 62 72 0
5/13/2013 81 55 68 0
5/14/2013 84 57 70.5 0
5/15/2013 80 66 73 0.07
5/16/2013 85 69 77 0.03
5/17/2013 89 73 81 0
5/18/2013 91 75 83 0
5/19/2013 90 75 82.5 0
5/20/2013 90 77 83.5 0
5/21/2013 89 77 83 0
5/22/2013 89 71 80 0.08
5/23/2013 89 71 80 0
5/24/2013 90 73 81.5 0
5/25/2013 85 71 78 0
5/26/2013 91 75 83 0
5/27/2013 90 70 80 0
5/28/2013 90 75 82.5 T
5/29/2013 86 76 81 0
5/30/2013 90 77 83.5 T
5/31/2013 93 79 86 0

1.02



Rainfall Data for June 2013
Station Name: HOUSTON INTERCONT AP

Station ID: 414300

State: TX

Latitude: 29.98

Longitude: ‐95.36

URL: http://www.srcc.lsu.edu/

Date tmax tmin tobs prcp
6/1/2013 95 79 87 0
6/2/2013 86 69 77.5 1.32
6/3/2013 92 68 80 0
6/4/2013 92 69 80.5 0
6/5/2013 94 71 82.5 0
6/6/2013 95 72 83.5 0.31
6/7/2013 88 69 78.5 0
6/8/2013 92 68 80 0
6/9/2013 90 71 80.5 1.85

6/10/2013 93 70 81.5 0
6/11/2013 91 74 82.5 T
6/12/2013 93 74 83.5 0
6/13/2013 96 74 85 0
6/14/2013 95 78 86.5 0
6/15/2013 94 77 85.5 0
6/16/2013 96 75 85.5 0
6/17/2013 96 78 87 0
6/18/2013 96 75 85.5 0
6/19/2013 96 73 84.5 0.98
6/20/2013 93 74 83.5 0
6/21/2013 94 74 84 0
6/22/2013 94 74 84 0
6/23/2013 95 74 84.5 0
6/24/2013 96 75 85.5 0
6/25/2013 97 80 88.5 0
6/26/2013 98 79 88.5 0
6/27/2013 98 75 86.5 0
6/28/2013 100 78 89 0
6/29/2013 107 80 93.5 0
6/30/2013 98 74 86 0

4.46



Rainfall Data for July 2013
Station Name: HOUSTON INTERCONT AP

Station ID: 414300

State: TX

Latitude: 29.98

Longitude: ‐95.36

URL: http://www.srcc.lsu.edu/

Date tmax tmin tobs prcp
7/1/2013 93 69 81 0
7/2/2013 95 70 82.5 0
7/3/2013 94 70 82 0
7/4/2013 96 71 83.5 T
7/5/2013 97 71 84 0
7/6/2013 96 75 85.5 0
7/7/2013 91 75 83 0.01
7/8/2013 89 74 81.5 0.52
7/9/2013 96 74 85 0

7/10/2013 97 75 86 0
7/11/2013 98 78 88 0
7/12/2013 98 79 88.5 0
7/13/2013 99 77 88 T
7/14/2013 91 68 79.5 1.73
7/15/2013 89 72 80.5 0.35
7/16/2013 90 74 82 0.2
7/17/2013 85 71 78 0.82
7/18/2013 93 73 83 0
7/19/2013 89 73 81 0.18
7/20/2013 88 74 81 0.03
7/21/2013 88 74 81 T
7/22/2013 95 77 86 0
7/23/2013 95 79 87 0
7/24/2013 96 77 86.5 0
7/25/2013 96 78 87 0

3.84



WETS Station : HOUSTON WSCMO AP, TX4300           Creation Date: 09/10/2002
Latitude:  2958      Longitude:  09521        Elevation:  100 
State FIPS/County(FIPS):  48201     County Name: Harris 
Start yr. - 1971   End yr. - 2000
-------------------------------------------------------------------------|
          |       Temperature     |           Precipitation              |
          |       (Degrees F.)    |              (Inches)                |
          |-----------------------|--------------------------------------|
          |       |       |       |        |   30% chance    |avg |      |
          |       |       |       |        |    will have    |# of| avg  |
          |-------|-------|-------|        |-----------------|days| total|
  Month   |  avg  |  avg  |  avg  |   avg  | less   | more   |w/.1| snow |
          | daily | daily |       |        | than   | than   |  or| fall |
          |  max  |  min  |       |        |        |        |more|      |
-------------------------------------------------------------------------|
January   |  62.2 |  41.6 |  51.9 |   3.68 |   2.07 |   4.49 |  6 |  0.1 |
February  |  66.3 |  44.5 |  55.4 |   2.98 |   1.80 |   3.61 |  4 |  0.2 |
March     |  73.0 |  51.3 |  62.1 |   3.36 |   1.92 |   4.09 |  4 |  0.0 |
April     |  79.0 |  57.6 |  68.3 |   3.60 |   1.78 |   4.40 |  4 |  0.0 |
May       |  85.5 |  65.7 |  75.6 |   5.15 |   2.59 |   6.29 |  5 |  0.0 |
June      |  90.9 |  71.5 |  81.2 |   5.35 |   2.91 |   6.53 |  6 |  0.0 |
July      |  93.9 |  73.2 |  83.5 |   3.18 |   1.89 |   3.85 |  5 |  0.0 |
August    |  93.6 |  72.8 |  83.2 |   3.83 |   2.19 |   4.66 |  6 |  0.0 |
September |  89.1 |  68.3 |  78.7 |   4.33 |   2.42 |   5.28 |  5 |  0.0 |
October   |  81.5 |  58.8 |  70.2 |   4.50 |   1.92 |   5.48 |  5 |  0.0 |
November  |  71.6 |  49.9 |  60.7 |   4.18 |   2.57 |   5.06 |  5 |  0.0 |
December  |  64.3 |  43.1 |  53.7 |   3.69 |   2.55 |   4.39 |  5 |  0.1 |
----------|-------|-------|-------|--------|--------|--------|----|------|
----------|-------|-------|-------|--------|--------|--------|----|------|
  Annual  | ----- | ----- | ----- | ------ |  41.89 |  52.70 | -- | ---- |
----------|-------|-------|-------|--------|--------|--------|----|------|
  Average |  79.2 |  58.2 |  68.7 | ------ | ------ | ------ | -- | ---- |
----------|-------|-------|-------|--------|--------|--------|----|------|
  Total   | ----- | ----- | ----- |  47.84 | ------ | ------ | 60 |  0.3 |
----------|-------|-------|-------|--------|--------|--------|----|------|
-------------------------------------------------------------------------|

GROWING SEASON DATES 

---------------------------------------------------------------------------
                     |                     Temperature
---------------------|-----------------------------------------------------
      Probability    | 24 F or higher  | 28 F or higher  | 32 F or higher  | 
---------------------|-----------------|-----------------|-----------------
                     |              Beginning and Ending Dates
                     |                Growing Season Length
                     |
       50 percent *  |    > 365 days   |   1/31 to 12/17 |   3/ 1 to 11/28  
                     |    > 365 days   |     321 days    |     273 days        
                     |                 |                 |
       70 percent *  |    > 365 days   |   1/22 to 12/26 |   2/22 to 12/ 6  
                     |    > 365 days   |     338 days    |     288 days        
                     |                 |                 |
---------------------------------------------------------------------------
 * Percent chance of the growing season occurring between the Beginning
   and Ending dates. 

http://www.wcc.nrcs.usda.gov/ftpref/support/climate/wetlands/tx/48201.txt

1 of 1 8/8/2013 4:03 PM



p p

Station : TX4300, HOUSTON WSCMO AP
-------   Unit = inches

yr  jan   feb   mar   apr   may   jun   jul   aug   sep   oct   nov   dec  annl
------- ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- -----
69                               1.51  3.89  2.67  6.08  3.30  2.13  4.38 23.96
70 1.93  2.52  5.08  2.21 14.39  0.26  2.28  2.03  6.22  9.09  1.54  0.64 48.19
71 0.36  2.11  1.21  2.14  3.41  2.42  1.42  6.95  5.17  3.49  1.82  7.33 37.83
72 3.30  1.20  8.52  2.85  6.99  3.02  2.76  3.90  6.23  3.34  6.49  2.20 50.80
73 5.00  3.40  3.68  7.15  4.22 13.46  6.77  3.73  9.38  9.31  1.59  2.47 70.16
74 7.68  0.55  4.20  1.68  5.61  0.59  1.75  6.94  4.51  4.53  7.90  3.35 49.29
75 1.97  2.63  3.19  4.80  7.57  7.50  5.48  5.72  0.80  5.62  2.08  3.61 50.97
76 1.39  0.38  1.53 10.92  5.80  2.63  3.93  1.59 11.35  5.83  3.05  6.22 54.62
77 2.67  1.70  1.95  4.34  0.79  3.55  2.69  4.45  3.92  0.82  5.17  2.89 34.94
78 7.15  3.07  1.70  0.57  4.15  9.37  2.35  3.66  4.27  0.05  5.99  2.60 44.93
79 6.30  5.23  2.88  7.79  3.78  1.88  8.10  4.57  9.83  2.80  1.78  4.03 58.97
80 6.09  2.54  5.39  2.05  5.63  0.92  1.57  1.40  6.00  4.03  2.12  1.25 38.99
81 2.32  2.21  1.74  2.69  8.75  9.65  4.43  7.01  2.91  6.96  5.26  2.05 55.98
82 1.82  1.59  1.55  2.28  6.87  1.10  4.32  1.90  0.98  6.64  8.91  4.91 42.87
83 2.00  3.97  3.85  0.43  7.29  5.37  5.23  9.42  7.23  1.56  3.17  3.69 53.21
84 3.99  4.37  2.41  0.56  3.13  1.99  3.43  3.52  3.87 16.05  2.28  2.59 48.19
85 2.10  5.38  4.52  4.31  1.57  5.29  4.93  1.14  4.67  6.54  4.84  3.85 49.14
86 0.71  2.74  1.44  2.63  4.29  6.34  0.61  3.27  3.70  6.83  6.66  5.71 44.93
87 2.42  4.26  0.88  0.47  5.39  9.31  4.79  1.48  3.46  0.17  3.41  4.56 40.60
88 1.27  1.29  4.88  1.26  1.32  2.00  3.23  3.52  1.20  1.29  0.41  1.26 22.93
89 4.80  0.90  3.96  1.48 13.56 16.28  1.92  2.74  2.69  1.76  1.84  0.80 52.73
90 3.96  4.54  5.11  6.21  2.23  2.98  4.85  0.31  1.57  3.79  3.01  1.81 40.37
91 9.78  5.79  1.77  8.06  4.02  7.69  1.31  2.97  2.76  2.57  5.03  9.34 61.09
92 7.70  5.99  6.28  3.74  7.05  3.38  3.85  2.78  1.08  1.03  5.99  3.46 52.33
93 5.79  2.67  6.41  7.88  8.50 12.08  0.47  1.82  1.10  5.32  3.27  2.68 57.99
94 2.08  2.79  2.39  2.11  5.02  3.40  1.60  5.45  1.12 10.62  1.67  4.90 43.15
95 5.95  2.55  4.11  2.59  3.83  4.11  2.68  4.90  2.52  2.77  3.63  4.99 44.63
96 0.88  1.29  0.12  2.05  0.56  8.37  1.11 10.58  6.96  2.60  4.55  3.74 42.81
97 3.26  5.35  7.96  7.17  6.69  4.46  2.30  2.26  4.86  7.11  3.38  5.42 60.22
98 4.35  5.85  2.32  1.21  0.04  2.87  1.65  4.38 10.16  7.79 10.21  4.01 54.84
99 2.12  0.80  3.44  1.06  4.10  5.26  5.11  0.50  1.36  0.56  1.53  2.20 28.04
 0 1.25  2.32  1.35  5.52 12.35  3.29  0.64  2.11  4.34  3.27  8.50  2.69 47.63
 1 4.25  0.82  7.97  2.00  3.53 19.21  2.05  4.83  8.82  8.95  2.58  6.18 71.19
 2                                                                             
----------

http://www.wcc.nrcs.usda.gov/ftpref/support/climate/wetlands/tx/48201.txt
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US Army Corps of Engineers                      Atlantic and Gulf Coastal Plain Region – Version 2.0 

WETLAND DETERMINATION DATA FORM – Atlantic and Gulf Coastal Plain Region 
 
Project/Site:                                                                                             City/County:                                                           Sampling Date:                              

Applicant/Owner:                                                                                                                                     State:                     Sampling Point:                               

Investigator(s):                                                                                         Section, Township, Range:                                                                                         

Landform (hillslope, terrace, etc.):                                                           Local relief (concave, convex, none):                                       Slope (%):                  

Subregion (LRR or MLRA):                                                  Lat:                                                 Long:                                                       Datum:                     

Soil Map Unit Name:                                                                                                                                        NWI classification:                                               

Are climatic / hydrologic conditions on the site typical for this time of year?  Yes               No               (If no, explain in Remarks.)  

Are Vegetation            , Soil             , or Hydrology              significantly disturbed?            Are “Normal Circumstances” present?   Yes               No              

Are Vegetation            , Soil             , or Hydrology              naturally problematic?             (If needed, explain any answers in Remarks.) 

SUMMARY OF FINDINGS –  Attach site map showing sampling point locations, transects, important features, etc. 

Hydrophytic Vegetation Present? Yes                 No               
Hydric Soil Present?  Yes                 No               
Wetland Hydrology Present? Yes                 No               

Is the Sampled Area 
within a Wetland?                   Yes                   No               

Remarks: 
 
 

HYDROLOGY 
Wetland Hydrology Indicators:  Secondary Indicators (minimum of two required) 
Primary Indicators (minimum of one is required; check all that apply)                                                           Surface Soil Cracks (B6) 
       Surface Water (A1)        Aquatic Fauna (B13)        Sparsely Vegetated Concave Surface (B8) 
       High Water Table (A2)        Marl Deposits (B15) (LRR U)        Drainage Patterns (B10) 
       Saturation (A3)        Hydrogen Sulfide Odor (C1)        Moss Trim Lines (B16) 
       Water Marks (B1)        Oxidized Rhizospheres along Living Roots (C3)        Dry-Season Water Table (C2) 
       Sediment Deposits (B2)        Presence of Reduced Iron (C4)        Crayfish Burrows (C8) 
       Drift Deposits (B3)        Recent Iron Reduction in Tilled Soils (C6)        Saturation Visible on Aerial Imagery (C9) 
       Algal Mat or Crust (B4)        Thin Muck Surface (C7)        Geomorphic Position (D2) 
       Iron Deposits (B5)        Other (Explain in Remarks)        Shallow Aquitard (D3) 
       Inundation Visible on Aerial Imagery (B7)         FAC-Neutral Test (D5) 
       Water-Stained Leaves (B9)         Sphagnum moss (D8) (LRR T, U) 
Field Observations: 
Surface Water Present? Yes             No             Depth (inches):                           
Water Table Present?  Yes             No             Depth (inches):                           
Saturation Present?    Yes             No             Depth (inches):                          
(includes capillary fringe) 

Wetland Hydrology Present?    Yes                 No             

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 

Remarks: 
 

366 Properties, LCC. Delineation Houston, Harris County 7-24-13
366 Properties, LCC. TX 1-1 (1)

Dan Johnson, Chance Kimbrough, Courtney Greer S Everett Survey, Abstract 250
depression none 0

LRR T/MLRA 256 29°55'15.209"N 95°15'5.279"W NAD83
Md Verland silty clay loam, poorly drained PFO1A

X
X

X
X X
X

Based on WETS analysis data, the site was determined to be drier than normal at the time of
delineation field work.

✔

✔

✔

✔

X
X

X X



US Army Corps of Engineers                      Atlantic and Gulf Coastal Plain Region – Version 2.0 

VEGETATION (Four Strata) – Use scientific names of plants.     Sampling Point:                        
                            Absolute   Dominant  Indicator 
Tree Stratum  (Plot size:                               )                         % Cover    Species?    Status   
1.                                                                                                                                               
2.                                                                                                                                               
3.                                                                                                                                               
4.                                                                                                                                               
5.                                                                                                                                               
6.                                                                                                                                               
7.                                                                                                                                               
8.                                                                                                                                               
                                                                                                               = Total Cover 
                                                    50% of total cover:                  20% of total cover:                
Sapling/Shrub Stratum  (Plot size:                               ) 
1.                                                                                                                                               
2.                                                                                                                                               
3.                                                                                                                                               
4.                                                                                                                                               
5.                                                                                                                                               
6.                                                                                                                                               
7.                                                                                                                                               
8.                                                                                                                                               
                                                                                                               = Total Cover 
                                                    50% of total cover:                  20% of total cover:                
Herb Stratum  (Plot size:                               ) 
1.                                                                                                                                               
2.                                                                                                                                               
3.                                                                                                                                               
4.                                                                                                                                               
5.                                                                                                                                               
6.                                                                                                                                               
7.                                                                                                                                               
8.                                                                                                                                               
9.                                                                                                                                               
10.                                                                                                                                             
11.                                                                                                                                             
12.                                                                                                                                             
                                                                                                               = Total Cover 
                                                    50% of total cover:                  20% of total cover:                
Woody Vine Stratum  (Plot size:                               ) 
1.                                                                                                                                               
2.                                                                                                                                               
3.                                                                                                                                               
4.                                                                                                                                               
5.                                                                                                                                               
                                                                                                               = Total Cover 
                                                    50% of total cover:                  20% of total cover:                

Dominance Test worksheet: 
Number of Dominant Species   
That Are OBL, FACW, or FAC:                              (A) 
 
Total Number of Dominant    
Species Across All Strata:                               (B) 
 
Percent of Dominant Species 
That Are OBL, FACW, or FAC:                              (A/B) 

 
Prevalence Index worksheet: 
       Total % Cover of:                    Multiply by:        
OBL species                        x 1 =                       
FACW species                        x 2 =                       
FAC species                        x 3 =                       
FACU species                        x 4 =                       
UPL species                        x 5 =                       
Column Totals:                        (A)                          (B) 

         Prevalence Index  = B/A =                              
Hydrophytic Vegetation Indicators:  
       1 - Rapid Test for Hydrophytic Vegetation  
       2 - Dominance Test is >50% 
       3 - Prevalence Index is �3.01 
       Problematic Hydrophytic Vegetation1 (Explain) 
 
1Indicators of hydric soil and wetland hydrology must 
be present, unless disturbed or problematic. 

Definitions of Four Vegetation Strata: 
 
Tree – Woody plants, excluding vines, 3 in. (7.6 cm) or 
more in diameter at breast height (DBH), regardless of 
height. 
 
Sapling/Shrub – Woody plants, excluding vines, less 
than 3 in. DBH and greater than 3.28 ft (1 m) tall. 
 
Herb – All herbaceous (non-woody) plants, regardless 
of size, and woody plants less than 3.28 ft tall. 
  
Woody vine – All woody vines greater than 3.28 ft in 
height.   

Hydrophytic  
Vegetation 
Present?                 Yes                 No             

Remarks:  (If observed, list morphological adaptations below). 

1-1

1/10th Acre

Quercus nigra

Celtis laevigata

Acer rubrum

Taxodium distichum

Liquidambar styraciflua 15

30

30

5

5

85

X

X

FAC

FAC

FACW

FAC

OBL

5

6

83

1/10th Acre

Ilex vomitoria

5

15

20

X

FAC

FAC

Acer rubrum

1/10th Acre

Chasmanthium latifolium

Chasmanthium sessiliflorum

Celtis laevigata

Quercus nigra

Ilex vomitoria

Dichanthelium oligosanthes

Chionanthus virginicus

5

20

20

1

1

1

10

1

59

X

X

FACW

FAC

FAC

FACW

FAC

FAC

FACU

FACU

Sabal minor

1/10th Acre

Rubus trivialis

Smilax rotundifolia

2

1

3

X FACU

FAC

X



US Army Corps of Engineers                      Atlantic and Gulf Coastal Plain Region – Version 2.0 

SOIL                                                      Sampling Point:                        

Profile Description:  (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 
 Depth                    Matrix                                           Redox Features                              
 (inches)           Color (moist)            %           Color (moist)             %         Type1       Loc2           Texture                             Remarks                           

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          
1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains.                2Location:  PL=Pore Lining, M=Matrix.
Hydric Soil Indicators:  (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils3: 
       Histosol (A1)        Polyvalue Below Surface (S8) (LRR S, T, U)        1 cm Muck (A9) (LRR O) 
       Histic Epipedon (A2)        Thin Dark Surface (S9) (LRR S, T, U)        2 cm Muck (A10) (LRR S) 
       Black Histic (A3)        Loamy Mucky Mineral (F1) (LRR O)        Reduced Vertic (F18) (outside MLRA 150A,B) 
       Hydrogen Sulfide (A4)        Loamy Gleyed Matrix (F2)        Piedmont Floodplain Soils (F19) (LRR P, S, T) 
       Stratified Layers (A5)        Depleted Matrix (F3)        Anomalous Bright Loamy Soils (F20) 
       Organic Bodies (A6) (LRR P, T, U)        Redox Dark Surface (F6)           (MLRA 153B) 
       5 cm Mucky Mineral (A7) (LRR P, T, U)        Depleted Dark Surface (F7)        Red Parent Material (TF2) 
       Muck Presence (A8) (LRR U)        Redox Depressions (F8)        Very Shallow Dark Surface (TF12) 
       1 cm Muck (A9) (LRR P, T)        Marl (F10) (LRR U)        Other (Explain in Remarks) 
       Depleted Below Dark Surface (A11)        Depleted Ochric (F11) (MLRA 151)  
       Thick Dark Surface (A12)        Iron-Manganese Masses (F12) (LRR O, P, T)          3Indicators of hydrophytic vegetation and 
       Coast Prairie Redox (A16) (MLRA 150A)        Umbric Surface (F13) (LRR P, T, U)             wetland hydrology must be present, 
       Sandy Mucky Mineral (S1) (LRR O, S)        Delta Ochric (F17) (MLRA 151)             unless disturbed or problematic. 
       Sandy Gleyed Matrix (S4)        Reduced Vertic (F18) (MLRA 150A, 150B)  
       Sandy Redox (S5)        Piedmont Floodplain Soils (F19) (MLRA 149A) 
       Stripped Matrix (S6)        Anomalous Bright Loamy Soils (F20) (MLRA 149A, 153C, 153D) 
       Dark Surface (S7) (LRR P, S, T, U)  
Restrictive Layer (if observed): 
     Type:                                                                  
     Depth (inches):                                                 

 
 
Hydric Soil Present?     Yes                 No             

Remarks: 

 

1-1

0-16 10YR4/1 80 10YR5/2 20 RM M Clay

✔

X



 

 
 
 

 
 
 

 
 
 
 
 

 

 
 
 

 
 
 

 
   

Sampling Point Label on Map:  1 



US Army Corps of Engineers                      Atlantic and Gulf Coastal Plain Region – Version 2.0 

WETLAND DETERMINATION DATA FORM – Atlantic and Gulf Coastal Plain Region 
 
Project/Site:                                                                                             City/County:                                                           Sampling Date:                              

Applicant/Owner:                                                                                                                                     State:                     Sampling Point:                               

Investigator(s):                                                                                         Section, Township, Range:                                                                                         

Landform (hillslope, terrace, etc.):                                                           Local relief (concave, convex, none):                                       Slope (%):                  

Subregion (LRR or MLRA):                                                  Lat:                                                 Long:                                                       Datum:                     

Soil Map Unit Name:                                                                                                                                        NWI classification:                                               

Are climatic / hydrologic conditions on the site typical for this time of year?  Yes               No               (If no, explain in Remarks.)  

Are Vegetation            , Soil             , or Hydrology              significantly disturbed?            Are “Normal Circumstances” present?   Yes               No              

Are Vegetation            , Soil             , or Hydrology              naturally problematic?             (If needed, explain any answers in Remarks.) 

SUMMARY OF FINDINGS –  Attach site map showing sampling point locations, transects, important features, etc. 

Hydrophytic Vegetation Present? Yes                 No               
Hydric Soil Present?  Yes                 No               
Wetland Hydrology Present? Yes                 No               

Is the Sampled Area 
within a Wetland?                   Yes                   No               

Remarks: 
 
 

HYDROLOGY 
Wetland Hydrology Indicators:  Secondary Indicators (minimum of two required) 
Primary Indicators (minimum of one is required; check all that apply)                                                           Surface Soil Cracks (B6) 
       Surface Water (A1)        Aquatic Fauna (B13)        Sparsely Vegetated Concave Surface (B8) 
       High Water Table (A2)        Marl Deposits (B15) (LRR U)        Drainage Patterns (B10) 
       Saturation (A3)        Hydrogen Sulfide Odor (C1)        Moss Trim Lines (B16) 
       Water Marks (B1)        Oxidized Rhizospheres along Living Roots (C3)        Dry-Season Water Table (C2) 
       Sediment Deposits (B2)        Presence of Reduced Iron (C4)        Crayfish Burrows (C8) 
       Drift Deposits (B3)        Recent Iron Reduction in Tilled Soils (C6)        Saturation Visible on Aerial Imagery (C9) 
       Algal Mat or Crust (B4)        Thin Muck Surface (C7)        Geomorphic Position (D2) 
       Iron Deposits (B5)        Other (Explain in Remarks)        Shallow Aquitard (D3) 
       Inundation Visible on Aerial Imagery (B7)         FAC-Neutral Test (D5) 
       Water-Stained Leaves (B9)         Sphagnum moss (D8) (LRR T, U) 
Field Observations: 
Surface Water Present? Yes             No             Depth (inches):                           
Water Table Present?  Yes             No             Depth (inches):                           
Saturation Present?    Yes             No             Depth (inches):                          
(includes capillary fringe) 

Wetland Hydrology Present?    Yes                 No             

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 

Remarks: 
 

366 Properties, LCC. Delineation Houston, Harris County 7-24-13
366 Properties, LLC. TX 2-1 (2)

Dan Johnson, Chance Kimbrough, Courtney Greer S Everett Survey, Abstract 250
depression none 0

LRR T/MLRA 256 29°55'3.594" N 95°15'7.207"W NAD83
Md Verland silty clay loam, poorly drained PFO1A

X
X

X
X X
X

Based on WETS analysis data, the site was determined to be drier than normal at the time of
delineation field work.

✔

✔

✔

✔

✔

X
X

X X



US Army Corps of Engineers                      Atlantic and Gulf Coastal Plain Region – Version 2.0 

VEGETATION (Four Strata) – Use scientific names of plants.     Sampling Point:                        
                            Absolute   Dominant  Indicator 
Tree Stratum  (Plot size:                               )                         % Cover    Species?    Status   
1.                                                                                                                                               
2.                                                                                                                                               
3.                                                                                                                                               
4.                                                                                                                                               
5.                                                                                                                                               
6.                                                                                                                                               
7.                                                                                                                                               
8.                                                                                                                                               
                                                                                                               = Total Cover 
                                                    50% of total cover:                  20% of total cover:                
Sapling/Shrub Stratum  (Plot size:                               ) 
1.                                                                                                                                               
2.                                                                                                                                               
3.                                                                                                                                               
4.                                                                                                                                               
5.                                                                                                                                               
6.                                                                                                                                               
7.                                                                                                                                               
8.                                                                                                                                               
                                                                                                               = Total Cover 
                                                    50% of total cover:                  20% of total cover:                
Herb Stratum  (Plot size:                               ) 
1.                                                                                                                                               
2.                                                                                                                                               
3.                                                                                                                                               
4.                                                                                                                                               
5.                                                                                                                                               
6.                                                                                                                                               
7.                                                                                                                                               
8.                                                                                                                                               
9.                                                                                                                                               
10.                                                                                                                                             
11.                                                                                                                                             
12.                                                                                                                                             
                                                                                                               = Total Cover 
                                                    50% of total cover:                  20% of total cover:                
Woody Vine Stratum  (Plot size:                               ) 
1.                                                                                                                                               
2.                                                                                                                                               
3.                                                                                                                                               
4.                                                                                                                                               
5.                                                                                                                                               
                                                                                                               = Total Cover 
                                                    50% of total cover:                  20% of total cover:                

Dominance Test worksheet: 
Number of Dominant Species   
That Are OBL, FACW, or FAC:                              (A) 
 
Total Number of Dominant    
Species Across All Strata:                               (B) 
 
Percent of Dominant Species 
That Are OBL, FACW, or FAC:                              (A/B) 

 
Prevalence Index worksheet: 
       Total % Cover of:                    Multiply by:        
OBL species                        x 1 =                       
FACW species                        x 2 =                       
FAC species                        x 3 =                       
FACU species                        x 4 =                       
UPL species                        x 5 =                       
Column Totals:                        (A)                          (B) 

         Prevalence Index  = B/A =                              
Hydrophytic Vegetation Indicators:  
       1 - Rapid Test for Hydrophytic Vegetation  
       2 - Dominance Test is >50% 
       3 - Prevalence Index is �3.01 
       Problematic Hydrophytic Vegetation1 (Explain) 
 
1Indicators of hydric soil and wetland hydrology must 
be present, unless disturbed or problematic. 

Definitions of Four Vegetation Strata: 
 
Tree – Woody plants, excluding vines, 3 in. (7.6 cm) or 
more in diameter at breast height (DBH), regardless of 
height. 
 
Sapling/Shrub – Woody plants, excluding vines, less 
than 3 in. DBH and greater than 3.28 ft (1 m) tall. 
 
Herb – All herbaceous (non-woody) plants, regardless 
of size, and woody plants less than 3.28 ft tall. 
  
Woody vine – All woody vines greater than 3.28 ft in 
height.   

Hydrophytic  
Vegetation 
Present?                 Yes                 No             

Remarks:  (If observed, list morphological adaptations below). 

2-1

1/10th Acre

Acer rubrum

Platanus occidentalis

Quercus phellos

Ulmus americana

Liquidambar styraciflua

Fraxinus pennsylvanica

Celtis laevigata

10

2.5

10

25

30

2.5

5

85

X

X

FAC

FAC

FACW

FACW

FAC

FACW

FACW

8

9

89

1/10th Acre

Acer rubrum

Ilex vomitoria

Carpinus caroliniana

2

2

5

2

11

X

X

X

X

FAC

FAC

FAC

FAC

Liquidambar styraciflua

1/10th Acre

Brunnichia ovata

Pinus taeda

Hypericum spp.

80

2

2

2

86

X FAC

FACW

FAC

Chasmanthium sessiliflorum

1/10th Acre

Rubus trivialis

Smilax rotundifolia

Vitis rotundifolia

Toxicodendron radicans

Ampelopsis arborea

10

2

15

2

2

31

X

X

FACU

FAC

FAC

FAC

FAC

X



US Army Corps of Engineers                      Atlantic and Gulf Coastal Plain Region – Version 2.0 

SOIL                                                      Sampling Point:                        

Profile Description:  (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 
 Depth                    Matrix                                           Redox Features                              
 (inches)           Color (moist)            %           Color (moist)             %         Type1       Loc2           Texture                             Remarks                           

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          
1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains.                2Location:  PL=Pore Lining, M=Matrix.
Hydric Soil Indicators:  (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils3: 
       Histosol (A1)        Polyvalue Below Surface (S8) (LRR S, T, U)        1 cm Muck (A9) (LRR O) 
       Histic Epipedon (A2)        Thin Dark Surface (S9) (LRR S, T, U)        2 cm Muck (A10) (LRR S) 
       Black Histic (A3)        Loamy Mucky Mineral (F1) (LRR O)        Reduced Vertic (F18) (outside MLRA 150A,B) 
       Hydrogen Sulfide (A4)        Loamy Gleyed Matrix (F2)        Piedmont Floodplain Soils (F19) (LRR P, S, T) 
       Stratified Layers (A5)        Depleted Matrix (F3)        Anomalous Bright Loamy Soils (F20) 
       Organic Bodies (A6) (LRR P, T, U)        Redox Dark Surface (F6)           (MLRA 153B) 
       5 cm Mucky Mineral (A7) (LRR P, T, U)        Depleted Dark Surface (F7)        Red Parent Material (TF2) 
       Muck Presence (A8) (LRR U)        Redox Depressions (F8)        Very Shallow Dark Surface (TF12) 
       1 cm Muck (A9) (LRR P, T)        Marl (F10) (LRR U)        Other (Explain in Remarks) 
       Depleted Below Dark Surface (A11)        Depleted Ochric (F11) (MLRA 151)  
       Thick Dark Surface (A12)        Iron-Manganese Masses (F12) (LRR O, P, T)          3Indicators of hydrophytic vegetation and 
       Coast Prairie Redox (A16) (MLRA 150A)        Umbric Surface (F13) (LRR P, T, U)             wetland hydrology must be present, 
       Sandy Mucky Mineral (S1) (LRR O, S)        Delta Ochric (F17) (MLRA 151)             unless disturbed or problematic. 
       Sandy Gleyed Matrix (S4)        Reduced Vertic (F18) (MLRA 150A, 150B)  
       Sandy Redox (S5)        Piedmont Floodplain Soils (F19) (MLRA 149A) 
       Stripped Matrix (S6)        Anomalous Bright Loamy Soils (F20) (MLRA 149A, 153C, 153D) 
       Dark Surface (S7) (LRR P, S, T, U)  
Restrictive Layer (if observed): 
     Type:                                                                  
     Depth (inches):                                                 

 
 
Hydric Soil Present?     Yes                 No             

Remarks: 

 

2-1

0-1
1-16

10YR3/1
10YR4/1 85

1
10YR4/6 15 RM M VFSaCl

Organic layer

✔

X



 

 
 
 

 
 
 

 
 
 
 
 

 

 
 
 

 
 
 

 
   

Sampling Point Label on Map:  2 



US Army Corps of Engineers                      Atlantic and Gulf Coastal Plain Region – Version 2.0 

WETLAND DETERMINATION DATA FORM – Atlantic and Gulf Coastal Plain Region 
 
Project/Site:                                                                                             City/County:                                                           Sampling Date:                              

Applicant/Owner:                                                                                                                                     State:                     Sampling Point:                               

Investigator(s):                                                                                         Section, Township, Range:                                                                                         

Landform (hillslope, terrace, etc.):                                                           Local relief (concave, convex, none):                                       Slope (%):                  

Subregion (LRR or MLRA):                                                  Lat:                                                 Long:                                                       Datum:                     

Soil Map Unit Name:                                                                                                                                        NWI classification:                                               

Are climatic / hydrologic conditions on the site typical for this time of year?  Yes               No               (If no, explain in Remarks.)  

Are Vegetation            , Soil             , or Hydrology              significantly disturbed?            Are “Normal Circumstances” present?   Yes               No              

Are Vegetation            , Soil             , or Hydrology              naturally problematic?             (If needed, explain any answers in Remarks.) 

SUMMARY OF FINDINGS –  Attach site map showing sampling point locations, transects, important features, etc. 

Hydrophytic Vegetation Present? Yes                 No               
Hydric Soil Present?  Yes                 No               
Wetland Hydrology Present? Yes                 No               

Is the Sampled Area 
within a Wetland?                   Yes                   No               

Remarks: 
 
 

HYDROLOGY 
Wetland Hydrology Indicators:  Secondary Indicators (minimum of two required) 
Primary Indicators (minimum of one is required; check all that apply)                                                           Surface Soil Cracks (B6) 
       Surface Water (A1)        Aquatic Fauna (B13)        Sparsely Vegetated Concave Surface (B8) 
       High Water Table (A2)        Marl Deposits (B15) (LRR U)        Drainage Patterns (B10) 
       Saturation (A3)        Hydrogen Sulfide Odor (C1)        Moss Trim Lines (B16) 
       Water Marks (B1)        Oxidized Rhizospheres along Living Roots (C3)        Dry-Season Water Table (C2) 
       Sediment Deposits (B2)        Presence of Reduced Iron (C4)        Crayfish Burrows (C8) 
       Drift Deposits (B3)        Recent Iron Reduction in Tilled Soils (C6)        Saturation Visible on Aerial Imagery (C9) 
       Algal Mat or Crust (B4)        Thin Muck Surface (C7)        Geomorphic Position (D2) 
       Iron Deposits (B5)        Other (Explain in Remarks)        Shallow Aquitard (D3) 
       Inundation Visible on Aerial Imagery (B7)         FAC-Neutral Test (D5) 
       Water-Stained Leaves (B9)         Sphagnum moss (D8) (LRR T, U) 
Field Observations: 
Surface Water Present? Yes             No             Depth (inches):                           
Water Table Present?  Yes             No             Depth (inches):                           
Saturation Present?    Yes             No             Depth (inches):                          
(includes capillary fringe) 

Wetland Hydrology Present?    Yes                 No             

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 

Remarks: 
 

366 Properties, LCC. Delineation Houston, Harris County 7-24-13
366 Properties, LLC. TX 3-1 (3)

Dan Johnson, Chance Kimbrough, Courtney Greer S Everett Survey, Abstract 250
depression none 0

LRR T/MLRA 256 29°54'55.154" N 95°14'58.639"W NAD83
Md Verland silty clay loam, poorly drained PFO1A

X
X

X
X X

X

Based on WETS analysis data, the site was determined to be drier than normal at the time of
delineation field work.
This point occurs along the wetland boundary.

✔

X
X

X X



US Army Corps of Engineers                      Atlantic and Gulf Coastal Plain Region – Version 2.0 

VEGETATION (Four Strata) – Use scientific names of plants.     Sampling Point:                        
                            Absolute   Dominant  Indicator 
Tree Stratum  (Plot size:                               )                         % Cover    Species?    Status   
1.                                                                                                                                               
2.                                                                                                                                               
3.                                                                                                                                               
4.                                                                                                                                               
5.                                                                                                                                               
6.                                                                                                                                               
7.                                                                                                                                               
8.                                                                                                                                               
                                                                                                               = Total Cover 
                                                    50% of total cover:                  20% of total cover:                
Sapling/Shrub Stratum  (Plot size:                               ) 
1.                                                                                                                                               
2.                                                                                                                                               
3.                                                                                                                                               
4.                                                                                                                                               
5.                                                                                                                                               
6.                                                                                                                                               
7.                                                                                                                                               
8.                                                                                                                                               
                                                                                                               = Total Cover 
                                                    50% of total cover:                  20% of total cover:                
Herb Stratum  (Plot size:                               ) 
1.                                                                                                                                               
2.                                                                                                                                               
3.                                                                                                                                               
4.                                                                                                                                               
5.                                                                                                                                               
6.                                                                                                                                               
7.                                                                                                                                               
8.                                                                                                                                               
9.                                                                                                                                               
10.                                                                                                                                             
11.                                                                                                                                             
12.                                                                                                                                             
                                                                                                               = Total Cover 
                                                    50% of total cover:                  20% of total cover:                
Woody Vine Stratum  (Plot size:                               ) 
1.                                                                                                                                               
2.                                                                                                                                               
3.                                                                                                                                               
4.                                                                                                                                               
5.                                                                                                                                               
                                                                                                               = Total Cover 
                                                    50% of total cover:                  20% of total cover:                

Dominance Test worksheet: 
Number of Dominant Species   
That Are OBL, FACW, or FAC:                              (A) 
 
Total Number of Dominant    
Species Across All Strata:                               (B) 
 
Percent of Dominant Species 
That Are OBL, FACW, or FAC:                              (A/B) 

 
Prevalence Index worksheet: 
       Total % Cover of:                    Multiply by:        
OBL species                        x 1 =                       
FACW species                        x 2 =                       
FAC species                        x 3 =                       
FACU species                        x 4 =                       
UPL species                        x 5 =                       
Column Totals:                        (A)                          (B) 

         Prevalence Index  = B/A =                              
Hydrophytic Vegetation Indicators:  
       1 - Rapid Test for Hydrophytic Vegetation  
       2 - Dominance Test is >50% 
       3 - Prevalence Index is �3.01 
       Problematic Hydrophytic Vegetation1 (Explain) 
 
1Indicators of hydric soil and wetland hydrology must 
be present, unless disturbed or problematic. 

Definitions of Four Vegetation Strata: 
 
Tree – Woody plants, excluding vines, 3 in. (7.6 cm) or 
more in diameter at breast height (DBH), regardless of 
height. 
 
Sapling/Shrub – Woody plants, excluding vines, less 
than 3 in. DBH and greater than 3.28 ft (1 m) tall. 
 
Herb – All herbaceous (non-woody) plants, regardless 
of size, and woody plants less than 3.28 ft tall. 
  
Woody vine – All woody vines greater than 3.28 ft in 
height.   

Hydrophytic  
Vegetation 
Present?                 Yes                 No             

Remarks:  (If observed, list morphological adaptations below). 

3-1

1/10th Acre

Quercus nigra

Triadica sebifera

Liquidambar styraciflua

Celtis laevigata

Pinus taeda 55

15

2

15

4

91

X FAC

FAC

FAC

FAC

FACW

4

5

80

1/10th Acre

Pinus taeda

Ilex vomitoria

Sabal minor

10

5

15

2

32

X

X

FACW

FAC

FAC

FACW

Celtis laevigata

1/10th Acre

Callicarpa americana

Quercus nigra

60

8

2

70

X FAC

FACU

FAC

Chasmanthium sessiliflorum

1/10th Acre

Rubus trivialis 2

2

X FACU

X



US Army Corps of Engineers                      Atlantic and Gulf Coastal Plain Region – Version 2.0 

SOIL                                                      Sampling Point:                        

Profile Description:  (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 
 Depth                    Matrix                                           Redox Features                              
 (inches)           Color (moist)            %           Color (moist)             %         Type1       Loc2           Texture                             Remarks                           

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          
1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains.                2Location:  PL=Pore Lining, M=Matrix.
Hydric Soil Indicators:  (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils3: 
       Histosol (A1)        Polyvalue Below Surface (S8) (LRR S, T, U)        1 cm Muck (A9) (LRR O) 
       Histic Epipedon (A2)        Thin Dark Surface (S9) (LRR S, T, U)        2 cm Muck (A10) (LRR S) 
       Black Histic (A3)        Loamy Mucky Mineral (F1) (LRR O)        Reduced Vertic (F18) (outside MLRA 150A,B) 
       Hydrogen Sulfide (A4)        Loamy Gleyed Matrix (F2)        Piedmont Floodplain Soils (F19) (LRR P, S, T) 
       Stratified Layers (A5)        Depleted Matrix (F3)        Anomalous Bright Loamy Soils (F20) 
       Organic Bodies (A6) (LRR P, T, U)        Redox Dark Surface (F6)           (MLRA 153B) 
       5 cm Mucky Mineral (A7) (LRR P, T, U)        Depleted Dark Surface (F7)        Red Parent Material (TF2) 
       Muck Presence (A8) (LRR U)        Redox Depressions (F8)        Very Shallow Dark Surface (TF12) 
       1 cm Muck (A9) (LRR P, T)        Marl (F10) (LRR U)        Other (Explain in Remarks) 
       Depleted Below Dark Surface (A11)        Depleted Ochric (F11) (MLRA 151)  
       Thick Dark Surface (A12)        Iron-Manganese Masses (F12) (LRR O, P, T)          3Indicators of hydrophytic vegetation and 
       Coast Prairie Redox (A16) (MLRA 150A)        Umbric Surface (F13) (LRR P, T, U)             wetland hydrology must be present, 
       Sandy Mucky Mineral (S1) (LRR O, S)        Delta Ochric (F17) (MLRA 151)             unless disturbed or problematic. 
       Sandy Gleyed Matrix (S4)        Reduced Vertic (F18) (MLRA 150A, 150B)  
       Sandy Redox (S5)        Piedmont Floodplain Soils (F19) (MLRA 149A) 
       Stripped Matrix (S6)        Anomalous Bright Loamy Soils (F20) (MLRA 149A, 153C, 153D) 
       Dark Surface (S7) (LRR P, S, T, U)  
Restrictive Layer (if observed): 
     Type:                                                                  
     Depth (inches):                                                 

 
 
Hydric Soil Present?     Yes                 No             

Remarks: 

 

3-1

0-16 10YR3/2 90 10YR6/6
10YR4/6

5
5

RM
C

M
PL VFSaCl

✔

X



 

 
 
 

 
 
 

 
 
 
 
 

 

 
 
 

 
 
 

 
   

Sampling Point Label on Map:  3 



US Army Corps of Engineers                      Atlantic and Gulf Coastal Plain Region – Version 2.0 

WETLAND DETERMINATION DATA FORM – Atlantic and Gulf Coastal Plain Region 
 
Project/Site:                                                                                             City/County:                                                           Sampling Date:                              

Applicant/Owner:                                                                                                                                     State:                     Sampling Point:                               

Investigator(s):                                                                                         Section, Township, Range:                                                                                         

Landform (hillslope, terrace, etc.):                                                           Local relief (concave, convex, none):                                       Slope (%):                  

Subregion (LRR or MLRA):                                                  Lat:                                                 Long:                                                       Datum:                     

Soil Map Unit Name:                                                                                                                                        NWI classification:                                               

Are climatic / hydrologic conditions on the site typical for this time of year?  Yes               No               (If no, explain in Remarks.)  

Are Vegetation            , Soil             , or Hydrology              significantly disturbed?            Are “Normal Circumstances” present?   Yes               No              

Are Vegetation            , Soil             , or Hydrology              naturally problematic?             (If needed, explain any answers in Remarks.) 

SUMMARY OF FINDINGS –  Attach site map showing sampling point locations, transects, important features, etc. 

Hydrophytic Vegetation Present? Yes                 No               
Hydric Soil Present?  Yes                 No               
Wetland Hydrology Present? Yes                 No               

Is the Sampled Area 
within a Wetland?                   Yes                   No               

Remarks: 
 
 

HYDROLOGY 
Wetland Hydrology Indicators:  Secondary Indicators (minimum of two required) 
Primary Indicators (minimum of one is required; check all that apply)                                                           Surface Soil Cracks (B6) 
       Surface Water (A1)        Aquatic Fauna (B13)        Sparsely Vegetated Concave Surface (B8) 
       High Water Table (A2)        Marl Deposits (B15) (LRR U)        Drainage Patterns (B10) 
       Saturation (A3)        Hydrogen Sulfide Odor (C1)        Moss Trim Lines (B16) 
       Water Marks (B1)        Oxidized Rhizospheres along Living Roots (C3)        Dry-Season Water Table (C2) 
       Sediment Deposits (B2)        Presence of Reduced Iron (C4)        Crayfish Burrows (C8) 
       Drift Deposits (B3)        Recent Iron Reduction in Tilled Soils (C6)        Saturation Visible on Aerial Imagery (C9) 
       Algal Mat or Crust (B4)        Thin Muck Surface (C7)        Geomorphic Position (D2) 
       Iron Deposits (B5)        Other (Explain in Remarks)        Shallow Aquitard (D3) 
       Inundation Visible on Aerial Imagery (B7)         FAC-Neutral Test (D5) 
       Water-Stained Leaves (B9)         Sphagnum moss (D8) (LRR T, U) 
Field Observations: 
Surface Water Present? Yes             No             Depth (inches):                           
Water Table Present?  Yes             No             Depth (inches):                           
Saturation Present?    Yes             No             Depth (inches):                          
(includes capillary fringe) 

Wetland Hydrology Present?    Yes                 No             

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 

Remarks: 
 

366 Properties, LCC. Delineation Houston, Harris County 7-24-13
366 Properties, LCC. TX 4-1 (4)

Dan Johnson, Chance Kimbrough, Courtney Greer S Everett Survey, Abstract 250
depression none 0

LRR T/MLRA 256 29°55'1.721" N 95°14'41.201"W NAD83
Md Verland silty clay loam, poorly drained

X
X

X
X X
X

Based on WETS analysis data, the site was determined to be drier than normal at the time of
delineation field work.

✔

✔

✔

✔

✔

X
X

X X



US Army Corps of Engineers                      Atlantic and Gulf Coastal Plain Region – Version 2.0 

VEGETATION (Four Strata) – Use scientific names of plants.     Sampling Point:                        
                            Absolute   Dominant  Indicator 
Tree Stratum  (Plot size:                               )                         % Cover    Species?    Status   
1.                                                                                                                                               
2.                                                                                                                                               
3.                                                                                                                                               
4.                                                                                                                                               
5.                                                                                                                                               
6.                                                                                                                                               
7.                                                                                                                                               
8.                                                                                                                                               
                                                                                                               = Total Cover 
                                                    50% of total cover:                  20% of total cover:                
Sapling/Shrub Stratum  (Plot size:                               ) 
1.                                                                                                                                               
2.                                                                                                                                               
3.                                                                                                                                               
4.                                                                                                                                               
5.                                                                                                                                               
6.                                                                                                                                               
7.                                                                                                                                               
8.                                                                                                                                               
                                                                                                               = Total Cover 
                                                    50% of total cover:                  20% of total cover:                
Herb Stratum  (Plot size:                               ) 
1.                                                                                                                                               
2.                                                                                                                                               
3.                                                                                                                                               
4.                                                                                                                                               
5.                                                                                                                                               
6.                                                                                                                                               
7.                                                                                                                                               
8.                                                                                                                                               
9.                                                                                                                                               
10.                                                                                                                                             
11.                                                                                                                                             
12.                                                                                                                                             
                                                                                                               = Total Cover 
                                                    50% of total cover:                  20% of total cover:                
Woody Vine Stratum  (Plot size:                               ) 
1.                                                                                                                                               
2.                                                                                                                                               
3.                                                                                                                                               
4.                                                                                                                                               
5.                                                                                                                                               
                                                                                                               = Total Cover 
                                                    50% of total cover:                  20% of total cover:                

Dominance Test worksheet: 
Number of Dominant Species   
That Are OBL, FACW, or FAC:                              (A) 
 
Total Number of Dominant    
Species Across All Strata:                               (B) 
 
Percent of Dominant Species 
That Are OBL, FACW, or FAC:                              (A/B) 

 
Prevalence Index worksheet: 
       Total % Cover of:                    Multiply by:        
OBL species                        x 1 =                       
FACW species                        x 2 =                       
FAC species                        x 3 =                       
FACU species                        x 4 =                       
UPL species                        x 5 =                       
Column Totals:                        (A)                          (B) 

         Prevalence Index  = B/A =                              
Hydrophytic Vegetation Indicators:  
       1 - Rapid Test for Hydrophytic Vegetation  
       2 - Dominance Test is >50% 
       3 - Prevalence Index is �3.01 
       Problematic Hydrophytic Vegetation1 (Explain) 
 
1Indicators of hydric soil and wetland hydrology must 
be present, unless disturbed or problematic. 

Definitions of Four Vegetation Strata: 
 
Tree – Woody plants, excluding vines, 3 in. (7.6 cm) or 
more in diameter at breast height (DBH), regardless of 
height. 
 
Sapling/Shrub – Woody plants, excluding vines, less 
than 3 in. DBH and greater than 3.28 ft (1 m) tall. 
 
Herb – All herbaceous (non-woody) plants, regardless 
of size, and woody plants less than 3.28 ft tall. 
  
Woody vine – All woody vines greater than 3.28 ft in 
height.   

Hydrophytic  
Vegetation 
Present?                 Yes                 No             

Remarks:  (If observed, list morphological adaptations below). 

4-1

1/10th Acre

Celtis laevigata

Ulmus crassifolia

Quercus phellos 50

10

10

70

X FACW

FACW

FAC

4

4

100

1/10th Acre

Ulmus crassifolia

Celtis laevigata

Ilex vomitoria

50

7.5

7.5

5

70

X FACW

FAC

FACW

FAC

Sabal minor

1/10th Acre

Chasmanthium sessiliflorum

Sabal minor

Ulmus crassifolia

30

30

10

2

72

X

X

FACW

FAC

FACW

FAC

Carex cherokeensis

X



US Army Corps of Engineers                      Atlantic and Gulf Coastal Plain Region – Version 2.0 

SOIL                                                      Sampling Point:                        

Profile Description:  (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 
 Depth                    Matrix                                           Redox Features                              
 (inches)           Color (moist)            %           Color (moist)             %         Type1       Loc2           Texture                             Remarks                           

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          
1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains.                2Location:  PL=Pore Lining, M=Matrix.
Hydric Soil Indicators:  (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils3: 
       Histosol (A1)        Polyvalue Below Surface (S8) (LRR S, T, U)        1 cm Muck (A9) (LRR O) 
       Histic Epipedon (A2)        Thin Dark Surface (S9) (LRR S, T, U)        2 cm Muck (A10) (LRR S) 
       Black Histic (A3)        Loamy Mucky Mineral (F1) (LRR O)        Reduced Vertic (F18) (outside MLRA 150A,B) 
       Hydrogen Sulfide (A4)        Loamy Gleyed Matrix (F2)        Piedmont Floodplain Soils (F19) (LRR P, S, T) 
       Stratified Layers (A5)        Depleted Matrix (F3)        Anomalous Bright Loamy Soils (F20) 
       Organic Bodies (A6) (LRR P, T, U)        Redox Dark Surface (F6)           (MLRA 153B) 
       5 cm Mucky Mineral (A7) (LRR P, T, U)        Depleted Dark Surface (F7)        Red Parent Material (TF2) 
       Muck Presence (A8) (LRR U)        Redox Depressions (F8)        Very Shallow Dark Surface (TF12) 
       1 cm Muck (A9) (LRR P, T)        Marl (F10) (LRR U)        Other (Explain in Remarks) 
       Depleted Below Dark Surface (A11)        Depleted Ochric (F11) (MLRA 151)  
       Thick Dark Surface (A12)        Iron-Manganese Masses (F12) (LRR O, P, T)          3Indicators of hydrophytic vegetation and 
       Coast Prairie Redox (A16) (MLRA 150A)        Umbric Surface (F13) (LRR P, T, U)             wetland hydrology must be present, 
       Sandy Mucky Mineral (S1) (LRR O, S)        Delta Ochric (F17) (MLRA 151)             unless disturbed or problematic. 
       Sandy Gleyed Matrix (S4)        Reduced Vertic (F18) (MLRA 150A, 150B)  
       Sandy Redox (S5)        Piedmont Floodplain Soils (F19) (MLRA 149A) 
       Stripped Matrix (S6)        Anomalous Bright Loamy Soils (F20) (MLRA 149A, 153C, 153D) 
       Dark Surface (S7) (LRR P, S, T, U)  
Restrictive Layer (if observed): 
     Type:                                                                  
     Depth (inches):                                                 

 
 
Hydric Soil Present?     Yes                 No             

Remarks: 

 

4-1

0-16 10YR3/1 90 10YR4/6 10 RM M VFSaCl

✔

X



 

 
 
 

 
 
 

 
 
 
 
 

 

 
 
 

 
 
 

 
   

Sampling Point Label on Map: 4 



US Army Corps of Engineers                      Atlantic and Gulf Coastal Plain Region – Version 2.0 

WETLAND DETERMINATION DATA FORM – Atlantic and Gulf Coastal Plain Region 
 
Project/Site:                                                                                             City/County:                                                           Sampling Date:                              

Applicant/Owner:                                                                                                                                     State:                     Sampling Point:                               

Investigator(s):                                                                                         Section, Township, Range:                                                                                         

Landform (hillslope, terrace, etc.):                                                           Local relief (concave, convex, none):                                       Slope (%):                  

Subregion (LRR or MLRA):                                                  Lat:                                                 Long:                                                       Datum:                     

Soil Map Unit Name:                                                                                                                                        NWI classification:                                               

Are climatic / hydrologic conditions on the site typical for this time of year?  Yes               No               (If no, explain in Remarks.)  

Are Vegetation            , Soil             , or Hydrology              significantly disturbed?            Are “Normal Circumstances” present?   Yes               No              

Are Vegetation            , Soil             , or Hydrology              naturally problematic?             (If needed, explain any answers in Remarks.) 

SUMMARY OF FINDINGS –  Attach site map showing sampling point locations, transects, important features, etc. 

Hydrophytic Vegetation Present? Yes                 No               
Hydric Soil Present?  Yes                 No               
Wetland Hydrology Present? Yes                 No               

Is the Sampled Area 
within a Wetland?                   Yes                   No               

Remarks: 
 
 

HYDROLOGY 
Wetland Hydrology Indicators:  Secondary Indicators (minimum of two required) 
Primary Indicators (minimum of one is required; check all that apply)                                                           Surface Soil Cracks (B6) 
       Surface Water (A1)        Aquatic Fauna (B13)        Sparsely Vegetated Concave Surface (B8) 
       High Water Table (A2)        Marl Deposits (B15) (LRR U)        Drainage Patterns (B10) 
       Saturation (A3)        Hydrogen Sulfide Odor (C1)        Moss Trim Lines (B16) 
       Water Marks (B1)        Oxidized Rhizospheres along Living Roots (C3)        Dry-Season Water Table (C2) 
       Sediment Deposits (B2)        Presence of Reduced Iron (C4)        Crayfish Burrows (C8) 
       Drift Deposits (B3)        Recent Iron Reduction in Tilled Soils (C6)        Saturation Visible on Aerial Imagery (C9) 
       Algal Mat or Crust (B4)        Thin Muck Surface (C7)        Geomorphic Position (D2) 
       Iron Deposits (B5)        Other (Explain in Remarks)        Shallow Aquitard (D3) 
       Inundation Visible on Aerial Imagery (B7)         FAC-Neutral Test (D5) 
       Water-Stained Leaves (B9)         Sphagnum moss (D8) (LRR T, U) 
Field Observations: 
Surface Water Present? Yes             No             Depth (inches):                           
Water Table Present?  Yes             No             Depth (inches):                           
Saturation Present?    Yes             No             Depth (inches):                          
(includes capillary fringe) 

Wetland Hydrology Present?    Yes                 No             

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 

Remarks: 
 

366 Properties, LCC. Delineation Houston, Harris County 7-24-13
366 Properties, LCC. TX 5-1 (5)

Dan Johnson, Chance Kimbrough, Courtney Greer S Everett Survey, Abstract 250
depression none 0

LRR T/MLRA 256 29°54'50.123" N 95°14'42.192"W NAD83
Md Verland silty clay loam, poorly drained PFO1A

X
X

X
X X
X

Based on WETS analysis data, the site was determined to be drier than normal at the time of
delineation field work.

✔

X
X

X X



US Army Corps of Engineers                      Atlantic and Gulf Coastal Plain Region – Version 2.0 

VEGETATION (Four Strata) – Use scientific names of plants.     Sampling Point:                        
                            Absolute   Dominant  Indicator 
Tree Stratum  (Plot size:                               )                         % Cover    Species?    Status   
1.                                                                                                                                               
2.                                                                                                                                               
3.                                                                                                                                               
4.                                                                                                                                               
5.                                                                                                                                               
6.                                                                                                                                               
7.                                                                                                                                               
8.                                                                                                                                               
                                                                                                               = Total Cover 
                                                    50% of total cover:                  20% of total cover:                
Sapling/Shrub Stratum  (Plot size:                               ) 
1.                                                                                                                                               
2.                                                                                                                                               
3.                                                                                                                                               
4.                                                                                                                                               
5.                                                                                                                                               
6.                                                                                                                                               
7.                                                                                                                                               
8.                                                                                                                                               
                                                                                                               = Total Cover 
                                                    50% of total cover:                  20% of total cover:                
Herb Stratum  (Plot size:                               ) 
1.                                                                                                                                               
2.                                                                                                                                               
3.                                                                                                                                               
4.                                                                                                                                               
5.                                                                                                                                               
6.                                                                                                                                               
7.                                                                                                                                               
8.                                                                                                                                               
9.                                                                                                                                               
10.                                                                                                                                             
11.                                                                                                                                             
12.                                                                                                                                             
                                                                                                               = Total Cover 
                                                    50% of total cover:                  20% of total cover:                
Woody Vine Stratum  (Plot size:                               ) 
1.                                                                                                                                               
2.                                                                                                                                               
3.                                                                                                                                               
4.                                                                                                                                               
5.                                                                                                                                               
                                                                                                               = Total Cover 
                                                    50% of total cover:                  20% of total cover:                

Dominance Test worksheet: 
Number of Dominant Species   
That Are OBL, FACW, or FAC:                              (A) 
 
Total Number of Dominant    
Species Across All Strata:                               (B) 
 
Percent of Dominant Species 
That Are OBL, FACW, or FAC:                              (A/B) 

 
Prevalence Index worksheet: 
       Total % Cover of:                    Multiply by:        
OBL species                        x 1 =                       
FACW species                        x 2 =                       
FAC species                        x 3 =                       
FACU species                        x 4 =                       
UPL species                        x 5 =                       
Column Totals:                        (A)                          (B) 

         Prevalence Index  = B/A =                              
Hydrophytic Vegetation Indicators:  
       1 - Rapid Test for Hydrophytic Vegetation  
       2 - Dominance Test is >50% 
       3 - Prevalence Index is �3.01 
       Problematic Hydrophytic Vegetation1 (Explain) 
 
1Indicators of hydric soil and wetland hydrology must 
be present, unless disturbed or problematic. 

Definitions of Four Vegetation Strata: 
 
Tree – Woody plants, excluding vines, 3 in. (7.6 cm) or 
more in diameter at breast height (DBH), regardless of 
height. 
 
Sapling/Shrub – Woody plants, excluding vines, less 
than 3 in. DBH and greater than 3.28 ft (1 m) tall. 
 
Herb – All herbaceous (non-woody) plants, regardless 
of size, and woody plants less than 3.28 ft tall. 
  
Woody vine – All woody vines greater than 3.28 ft in 
height.   

Hydrophytic  
Vegetation 
Present?                 Yes                 No             

Remarks:  (If observed, list morphological adaptations below). 
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1/10th Acre

Ulmus crassifolia

Pinus taeda

Quercus nigra

Quercus phellos 40

15

10

10

70

X FACW

FAC

FAC

FAC

4

4

100

1/10th Acre

Sabal minor

Callicarpa americana

Quercus phellos

Triadica sebifera

Ulmus crassifolia

30

10

5

2

2

2

51

X FAC

FACW

FACU

FACW

FAC

FAC

Ilex vomitoria

1/10th Acre

Ilex vomitoria

35

5

40

X FAC

FAC

Chasmanthium sessiliflorum

1/10th Acre

Ampelopsis arborea 2

2

X FAC

X
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SOIL                                                      Sampling Point:                        

Profile Description:  (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 
 Depth                    Matrix                                           Redox Features                              
 (inches)           Color (moist)            %           Color (moist)             %         Type1       Loc2           Texture                             Remarks                           

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          
1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains.                2Location:  PL=Pore Lining, M=Matrix.
Hydric Soil Indicators:  (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils3: 
       Histosol (A1)        Polyvalue Below Surface (S8) (LRR S, T, U)        1 cm Muck (A9) (LRR O) 
       Histic Epipedon (A2)        Thin Dark Surface (S9) (LRR S, T, U)        2 cm Muck (A10) (LRR S) 
       Black Histic (A3)        Loamy Mucky Mineral (F1) (LRR O)        Reduced Vertic (F18) (outside MLRA 150A,B) 
       Hydrogen Sulfide (A4)        Loamy Gleyed Matrix (F2)        Piedmont Floodplain Soils (F19) (LRR P, S, T) 
       Stratified Layers (A5)        Depleted Matrix (F3)        Anomalous Bright Loamy Soils (F20) 
       Organic Bodies (A6) (LRR P, T, U)        Redox Dark Surface (F6)           (MLRA 153B) 
       5 cm Mucky Mineral (A7) (LRR P, T, U)        Depleted Dark Surface (F7)        Red Parent Material (TF2) 
       Muck Presence (A8) (LRR U)        Redox Depressions (F8)        Very Shallow Dark Surface (TF12) 
       1 cm Muck (A9) (LRR P, T)        Marl (F10) (LRR U)        Other (Explain in Remarks) 
       Depleted Below Dark Surface (A11)        Depleted Ochric (F11) (MLRA 151)  
       Thick Dark Surface (A12)        Iron-Manganese Masses (F12) (LRR O, P, T)          3Indicators of hydrophytic vegetation and 
       Coast Prairie Redox (A16) (MLRA 150A)        Umbric Surface (F13) (LRR P, T, U)             wetland hydrology must be present, 
       Sandy Mucky Mineral (S1) (LRR O, S)        Delta Ochric (F17) (MLRA 151)             unless disturbed or problematic. 
       Sandy Gleyed Matrix (S4)        Reduced Vertic (F18) (MLRA 150A, 150B)  
       Sandy Redox (S5)        Piedmont Floodplain Soils (F19) (MLRA 149A) 
       Stripped Matrix (S6)        Anomalous Bright Loamy Soils (F20) (MLRA 149A, 153C, 153D) 
       Dark Surface (S7) (LRR P, S, T, U)  
Restrictive Layer (if observed): 
     Type:                                                                  
     Depth (inches):                                                 

 
 
Hydric Soil Present?     Yes                 No             

Remarks: 
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March 8, 2018

Terracon Consul tants,  Inc. 11555 Clay Road,  Suite 100 Houston,  Texas 77043
P (713)  690 8989 F (713)  690 8787 terracon.com

Ms. Elizabeth Shelton
Regulatory Project Manager
U.S. Army Corps of Engineers – Galveston District
2000 Fort Point Road
Galveston, Texas 77550

RE: Nationwide Permit No. 12 Pre-Construction Notification
West Harris County Regional Water Authority
Surface Water Supply Project
East – West Re-Evaluation
Harris County, Texas
Terracon Project No. 92177637
Previously Approved USACE Permit No. SWG-2012-00388

Dear Ms. Shelton:

On behalf of our client, West Harris County Regional Water Authority (WHCRWA), Terracon
Consultants, Inc. (Terracon) is submitting this updated Nationwide Permit (NWP) No. 12
Utility Line Activities Pre-Construction Notification (PCN) and Preliminary Jurisdictional
Determination (PJD) that addresses information for the East-West Second Source
Transmission Project alignment of the Surface Water Supply Project (SWSP), formerly
known as the WHCRWA Second Source Transmission Line Project in Harris County, Texas,
hereafter referred to as the SWSP. WHCRWA is proposing to construct an underground
water transmission system that would join another water transmission pipeline and provide
water transmission service to 118 active municipal utility districts (MUDs) within the
WHCRWA service area. The WHCRWA’s Groundwater Reduction Plan (GRP) addresses
the Harris Galveston Subsidence District (HGSD) mandated conversion to surface water.
The GRP estimated that the 2030 water capacity consumption would be considerably
greater than the current demands. The construction of the east-west SWSP alignment would
be needed to fulfill the future water consumption needs.

The proposed project would impact approximately 13.59 acres of wetlands within the project
site boundaries. More specifically, approximately 0.54 acre of forested wetlands, 0.40 acre
of scrub-shrub wetland, and 12.65 acres of emergent wetlands would be impacted by the
proposed easement. The emergent wetland features would be impacted temporarily during
construction and would be restored to pre-construction contours and conditions upon project
completion. Therefore, the emergent wetlands would continue to function as emergent
wetlands. The approximately 0.54 acre of forested and 0.40 acre of scrub-shrub wetlands
would also be impacted temporarily during construction and would also be restored to
original contours upon project completion. However, permanent impacts to the woody
vegetation would occur within the forested and scrub-shrub wetlands due to tree clearing
during construction. Once these areas are restored to original contours, it is anticipated that
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these areas will continue to function as wetlands, but reflect emergent wetland
characteristics rather than the current forested and scrub-shrub wetland characteristics.

The U.S. Army Corps of Engineers (USACE) – Galveston District previously issued a NWP
Verification (SWG-2012-00388) on June 26, 2012 for the proposed installation of the
waterline. Project completion was not achievable within the previously issued permit
effective dates and this application serves to re-authorize the project, including its applicable
changes. The original authorization stated that coverage under NWP No. 12 is valid
provided the activity is compliant with the NWP General/Regional Conditions and the Texas
Commission on Environmental Quality’s (TCEQs) Best Management Practice (BMP)
Guidelines. In addition, due to the permanent conversion of potentially jurisdictional forested
wetland habitat to emergent wetland habitat, WHCRWA has proposed a mitigation plan,
stated below.

WHCRWA proposes to conduct off-site compensatory mitigation, which was deemed the
most appropriate method of mitigation due to the lack of approved mitigation banks or in-lieu
fee projects having credits available to service the impacts associated with the project. The
existing, approved off-site compensatory mitigation area is located approximately 1.3 miles
away from the central portion of the proposed impact area, is contiguous with another
proposed mitigation site and is directly across from Greens Bayou Mitigation Bank, and is
located within the Buffalo-San Jacinto watershed (HUC 12040104), as is the project site.
This area provides a source of off-site compensatory mitigation for adverse impacts to
WOUS, including wetlands, resulting from the implementation of WHCRWA projects,
including the SWSP project. Additionally, the ecological objective of the mitigation location is
to preserve 51 acres of a high quality, forested wetland community adjacent to Green’s
Bayou. This mitigation area was established in June 2012, as part of the previously
submitted NWP application (SWG-2012-00388) and has been maintained in reportable
condition. Of the currently maintained 51 acres of forested wetland to be preserved,
0.94 acres of that will be utilized towards compensatory mitigation for the development of
the WHCRWA SWSP East-West alignment. The remaining 50.06 acres of preserved
wetlands within the 51-acre mitigation site are in excess of what is required for
compensatory mitigation for the proposed project and are available for use as compensatory
mitigation for other projects. Currently, there is one other project that is proposing to use an
additional 36.94 acres of the mitigation area. Should both projects be authorized, there
would still be 13.12 acres of the preservation area in excess of the compensatory mitigation
requirements. In general, the mitigation plan is conducive to fulfilling local watershed needs,
achieving long-term sustainability and site integrity, providing potential for aquatic habitat
diversity, habitat connectivity, and consolidation of wetland conservation projects
(compatibility with adjacent land use). Due to the location and similarity of the wetland
classification of the mitigation plan to the impact site, the ecologically suitability of the
mitigation plan is justifiable as compensatory mitigation for unavoidable losses of aquatic
resources resulting from implementation of the WHCRWA project. Furthermore, the
appropriateness of utilizing preservation as a management option for compensatory
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1.0 APPLICANT AND AGENT INFORMATION

1.1 Applicant

West Harris County Regional Water Authority
c/o Dannenbaum Engineering Corp.
3100 West Alabama
Houston, Texas 77098
Contact:  Mr. Wayne Ahrens, PE, Program Manager
Business Phone:  713-527-6378
Email:  Wayne.Ahrens@dannenbaum.com
Previously Approved USACE Permit No. SWG-2012-00388

1.2 Agent

Terracon Consultants, Inc.
11555 Clay Road, Suite 100
Houston, Texas 77043
Contact:  Patrick R. Korn / Ginger C. Horn
Business Phone:  832-783-8321 / 713-329-2513
Email:  patrick.korn@terracon.com / ginger.horn@terracon.com

2.0 INTRODUCTION

On behalf of our client West Harris County Regional Water Authority (WHCRWA), Terracon
Consultants, Inc. (Terracon) is submitting this updated Nationwide Permit (NWP) No. 12
Utility Line Activities Pre-Construction Notification (PCN) that addresses information for the
East-West Second Source Transmission Project alignment of the Surface Water Supply
Project (SWSP), formerly known as the WHCRWA Second Source Transmission Line
Project, in Harris County, Texas, hereafter referred to as the SWSP.

To supplement this Section 404 NWP No. 12 Application, a preliminary WOUS delineation
was conducted by Terracon on the east-west revision of the SWSP. The SWSP, also
referred to as “the project site,” is depicted on Exhibits 1.0 -1.3 in Appendix A. The wetland
assessment was performed in accordance with our proposal (Terracon Proposal No.
P92177637) dated September 8, 2017.

Terracon personnel conducted a reconnaissance of the site on November 21, 22, 28, and
December 11, 2017 to characterize the existing site conditions and identify the presence of
potential jurisdictional wetlands and water, if any. During the site delineation, Terracon
observed 11 wetland features, 1 pond, and 16 linear features occurring on the project site.

The proposed project would impact approximately 13.59 acres of wetlands within the project
site boundaries. More specifically, approximately 0.54 acre of forested wetlands, 0.40 acre
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of scrub-shrub wetland, and 12.65 acres of emergent wetlands would be impacted by the
proposed easement. The emergent wetland features would be impacted temporarily during
construction and would be restored to pre-construction contours and conditions upon project
completion. Therefore, the emergent wetlands would continue to function as emergent
wetlands. The approximately 0.54 acre of forested and 0.40 acre of scrub-shrub wetlands
would also be impacted temporarily during construction and would also be restored to
original contours upon project completion. However, permanent impacts to the woody
vegetation would occur within the forested and scrub-shrub wetlands due to tree clearing
during construction. Once these areas are restored to original contours, it is anticipated that
these areas will continue to function as wetlands, but reflect emergent wetland
characteristics rather than the current forested and scrub-shrub wetland characteristics.

2.1 Existing Site Conditions

The east-west revision of the SWSP alignment consists of approximately 29 miles of
waterline primarily within an existing pipeline easement across the northern and
northeastern portion of the Houston Metropolitan area, Harris County, Texas. Surrounding
properties consist mostly of heavy commercial and residential development, roadway
development, a network of bayous and creeks, pipeline easements, and small, isolated
fragments of undeveloped scrub-shrub land and prairies.

2.2 Purpose and Need

There are 129 municipal water districts (MUDs) plus the City of Katy within the boundaries of
the WHCRWA and seven MUDs located outside the boundaries of the WHCRWA included
in the Groundwater Reduction Plan (GRP). These municipal water providers and
independent well owners currently operate 290 groundwater wells that are subject to GRP
requirements. Population projections were developed for individual census tracts within the
WHCRWA utilizing Center for Public Policy (CPP) data, data from the U.S. Census Bureau,
the Harris Galveston Subsidence District (HGSD), and responses to questionnaires
submitted by MUDs and the Texas Commission on Environmental Quality (TCEQ).
Projected water demand was developed by utilizing groundwater pumpage records and the
WHCRWA surface water totals already provided to some MUDs within WHCRWA. Water
demand was then projected forward based on population estimates through 2050. Projected
population at the year 2030 inside the WHCRWA boundary is approximately 633,000, with
725,000 projected in the year 2050. The HGSD required that in 2010, 30% of the total water
demand for WHCRWA was to be provided by surface water. In 2025 and 2035, the
conversion requirements increase to 60% and 80%, respectively.

The year 2050 projected surface water demands are approximately 118 million galls per day
(MGD) on an average day. When completed, the SWSP will have the ability to provide
above 200 MGD from the proposed Central Pump Station on a peak day. The proposed
system will help WHCRWA meet the HGSD protection of underground aquifers and reduce
subsidence by limiting groundwater production throughout northwest Harris County. The
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WHCRWA’s source of alternative water will be the City of Houston (COH) pursuant to a
water supply contract entered into in 2003.

Until the connection of the SWSP water to WHCRWA’s system, the supply point for COH
surface water to the WHCRWA is supplied from the COH’s East Water Purification Plant
(EWPP) by way of the COH’s Jersey Village Pump Station, which is located north of
Farm-to-Market (FM) 529, west of COH city limits. After 2022, additional water will be
supplied to WHCRWA from the COH’s expanded Northeast Water Purification Plant
(NEWPP) located on Lake Houston. The NEWPP, after its first milestone of expansion in
2021/2022, will provide 28.5 MGD to WHCRWA by way of the SWSP project. By 2025,
expansion of the NEWPP will be complete, providing at least 151 MGD to the WHCRWA
system.

3.0 SCOPE OF WORK

Terracon performed the following scope of work:

· Reviewed topographical, National Wetlands Inventory and aerial photograph
resources to assist with identifying suspect WOUS at the project site.

· Compiled existing reports and documentation relevant to the Nationwide Permit
(NWP).

· Completed a NWP No. 12 Utility Line Activities Pre-Construction Notification (PCN)
and submitted to the USACE, Galveston District.

4.0 PRELIMINARY DATA GATHERING AND ANALYSIS

Prior to completing the updated permit application, existing reports and documentation
relevant to the NWP were compiled and reviewed for information such as map and aerial
photograph resources. Each source of data is described in detail below.

4.1 Topographic Map

The 1995 (Humble, Settegast, Aldine, Houston Heights, Satsuma, Hedwig Village, and
Addicks, Texas Quadrangles) 7.5-Minute Topographic Maps of the project site was
reviewed. The 1995 topographic map depicts the majority of the project site as developed
residential and commercial land, pipeline easement, and roadway, with isolated parcels of
undeveloped land, some labeled as hydric. The topographic maps show the east portion of
the project site as parallel to West Little York right-of-way (ROW) as well as inside of
pipeline easement passing through residential and commercially developed property. The
middle portion of the project site runs across multiple drainage features, including Vogel
Creek, White Oak Bayou, and Cole Creek. This portion of the project site also runs through
an area of what appears to be undeveloped land near the intersection of Fairbanks North
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Houston Road and West Little York Road. This area is shown to have multiple water
features, including patches of marsh or swamp. The project site continues into Segment 2
towards the east. This portion appears to cross more undeveloped through a network of oil
wells and drainage features, including patches of marsh or swamp near Addicks Fairbanks
Road and Fisher Road. This portion of Segment 2 also crosses Horsepen Creek and
Langham Creek in an area labeled as land subject to inundation. The project site continues
to the east along pipeline easement through residential areas to its terminus across Bear
Creek near Clay Road. The topographic maps are provided as Exhibits 2.0 – 2.6 in
Appendix A.

4.2 National Wetlands Inventory Map

The National Wetlands Inventory (NWI) Map of the project site was reviewed to identify
suspect waters and wetland areas. The map for the project site was published by the U.S.
Department of the Interior’s Fish and Wildlife Service (USFWS) and depicts suspect waters
and wetland areas based on stereoscopic analysis of high altitude aerial photographs. NWI
maps are included as Exhibits 3.0 – 3.18 in Appendix A. The review of the NWI maps did
indicate the presence of suspect wetlands and/or waters on the project site. The 52
identified NWI features are further detailed in the table below.

Table 1. NWI Details

NWI Feature NWI Code Observed

Riverine lower perennial unconsolidated bottom, permanently flooded R2UBH 1
Riverine unknown perennial unconsolidated bottom, semi-permanently flooded,
excavated

R5UBFx 5

Palustrine emergent persistent, temporary flooded PEM1A 4
Palustrine forested broad-leaved deciduous, temporary flooded PFO1A 9
Palustrine unconsolidated bottom, semi-permanently flooded, excavated PUBFx 1
Palustrine scrub-shrub broad-leaved deciduous, temporary flooded PSS1A 1
Riverine intermittent stream bed, seasonally flooded R4SBCx 8
Riverine lower perennial unconsolidated bottom, permanently flooded, excavated R2UBHx 1
Palustrine forested needle-leaved evergreen, temporary flooded PFO4A 2
Riverine intermittent stream bed, seasonally flooded R4SBC 1
Palustrine emergent persistent, seasonally flooded, excavated PEM1Cx 4
Palustrine unconsolidated bottom, permanently flooded, excavated PUBHx 2
Palustrine unconsolidated bottom, permanently flooded, diked/impounded PUBHh 1
Palustrine emergent persistent, seasonally flooded PEM1C 4
Palustrine emergent persistent, temporary flooded, partially drained/diked PEM1Ad 2
Riverine unknown perennial unconsolidated bottom, permanently flooded R5UBH 1
Palustrine forested broad-leaved deciduous, seasonally flooded PFO1C 1
Palustrine farmed Pf 1
Palustrine scrub-shrub broad-leaved deciduous, seasonally flooded PSS1C 1
Palustrine scrub-shrub broad-leaved deciduous, temporary flooded PSS1A 2
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4.3 Soil Survey

Data from the soil survey of Harris County, Texas, the U.S. Department of Agriculture
(USDA) soil data mart, and the Natural Resource Conservation Service (NRCS) web soil
survey was reviewed to identify soil types, including hydric soils. Hydric soil is one of the
three essential characteristics of a wetland according to the USACE. Data for the soil survey
was compiled by the USDA Soil Conservation Service, now known as the Natural
Resources Conservation Service (NRCS), in 1997. Twelve soil types were identified within
the project site on the soil survey maps, included as Exhibits 4.0 – 4.18 in Appendix A.
Further information regarding the soil types identified within the project site are detailed in
the table below.

Table 2. Soil Details

Soil Type Soil Unit
Water Table

Depth (inches)
Ponding Flooding Hydric

Addicks loam Ad 12 to 21 No No Yes
Addicks-Urban land complex Ak 12 to 21 No No Yes

Aris fine sandy loam Ap 18 to 30 No No Yes
Aris-Gessner occasionally ponded

complex, 0 to 1 percent slopes
Ar 18 to 30 No No Yes

Aris-Urban land complex As 18 to 30 No No Yes
Clodine fine sandy loam, 0 to 1 percent

slopes
Cd 0 to 30 No No Yes

Clodine-Urban land complex Ce 0 to 30 No No Yes
Gessner fine sandy loam, 0 to 1 percent

slopes, occasionally ponded
Ge 0 Frequent No Yes

Gessner complex, 0 to 1 percent slopes,
occasionally ponded

Gs 0 Occasional No Yes

Gessner occasionally ponded-Urban
land complex, 0 to 1 percent slopes

Gu 0 Occasional No Yes

Hatliff-Pluck-Kian complex, 0 to 1
percent slopes, frequently flooded

HatA 44 to 64 No Frequent Yes

Katy fine sandy loam, 0 to 1 percent
slopes

Kf 14 to 33 No No Yes

4.4 FEMA FIRM Map

Terracon downloaded and reviewed Federal Emergency Management Agency (FEMA)
Flood Insurance Rate Map (FIRM) Panel Numbers 48201C0515M, 48201C0495L,
48201C685L, 48201C0490L, 48201C0680L (Effective June 18, 2007; October 16, 2013;
and June 9, 2014). According to the FIRM panels, approximately half of the project site is
located within the FEMA designated 100-year and 500-year floodplain zones. The
remainder of the project site is located outside of the FEMA designated floodplain zones. A
FEMA Floodplain Maps are included as Exhibits 5.0 – 5.14 in Appendix A.
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4.5 Aerial Photographs

Terracon reviewed aerial photographs to review suspect WOUS, including wetland areas
that may be present on the project site. Aerial photographs were available for 2016. The
2016 aerial photographs depict the majority of the project site as developed commercial and
residential land, pipeline easement, and roadway with multiple drainage features and areas
of undeveloped land that show signs of hydrology. The west portion of the project site along
the alignment runs the West Little York Road ROW. The project site in this area continues
across a stream and parallel to its banks to the north inside of the easement. The project
site continues to the east in what appears to be a pipeline easement abutting residential
development to the south. The project site continues along this easement further to the east
into portions of undeveloped land. This undeveloped land is isolated between large areas of
residential development, and it does not appear to show signs of hydrology. The project site
continues to cross areas of draining, including large creeks, and roadways until it splits in an
area that appears to be a large drainage basin. The project site continues to the east
through developed parcels of land into an undeveloped parcel of land that shows signs of
hydrology abutting the project site to the south. Further to the east, the project site crosses
multiple drainage features and passes through a large residential area with what appears to
be multiple man-made water features to the north and south of the project site. The project
site continues east across two large creeks and through multiple residential areas,
roadways, and easements into a large area of undeveloped land. This area of undeveloped
land shows signs of hydrology to the south of the project site. The project site ends to the
east in an area of undeveloped land that appears to be upland. For reference, the aerial
photographs can be seen in Exhibits 6.0 – 6.18 in Appendix A.

5.0 RESULTS

Terracon personnel conducted a reconnaissance of the site on November 21, 22, 28, and
December 11, 2017 to characterize the existing site conditions and identify the presence of
potential jurisdictional wetlands and water, if any. During the site delineation, Terracon
observed 11 wetland features, 1 pond, and 16 linear features occurring on the project site.

5.1 Wetland Area

During the site visit, Terracon personnel traversed the project site and identified 11 wetland
features occurring on the project site. The wetland areas exhibited vegetation, soil, and
hydrology indicators typically indicative of being classified as scrub-shrub (PSS), emergent
(PEM), and forested (PFO). The wetland features can be found on Exhibits 7.0 – 7.18 in
Appendix A.

The proposed project would impact approximately 13.59 acres of wetlands within the project
site boundaries. More specifically, approximately 0.54 acre of forested wetlands, 0.40 acre
of scrub-shrub wetland, and 12.65 acres of emergent wetlands would be impacted by the
proposed easement. The emergent wetland features would be impacted temporarily during
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construction and would be restored to pre-construction contours and conditions upon project
completion. Therefore, the emergent wetlands would continue to function as emergent
wetlands. The approximately 0.54 acre of forested and 0.40 acre of scrub-shrub wetlands
would also be impacted temporarily during construction and would also be restored to
original contours upon project completion. However, permanent impacts to the woody
vegetation would occur within the forested and scrub-shrub wetlands due to tree clearing
during construction. Once these areas are restored to original contours, it is anticipated that
these areas will continue to function as wetlands, but reflect emergent wetland
characteristics rather than the current forested and scrub-shrub wetland characteristics.
Further information regarding the wetland features observed during the site visit are
described in the table below.

Table 3: Wetland Areas Information
Wetland

Area
Classification*

Delineated/Impacted

Areas

Temporary

Impacts

Permanent

Impacts**
Latitude, Longitude

K PFO 0.01 X X 29.883894, -95.462434

L PSS 0.40 X X 29.876742, -95.489108

M PFO 0.30 X X 29.876449, -95.489726

N PEM 1.73 X - 29.861935, -95.585088

P PEM 0.02 X - 29.855097, -95.639821

Q PFO 0.14 X X 29.853908, -95.641563

R PFO 0.09 X X 29.853408, -95.641639

S PEM 0.05 X - 29.852181, -95.653128

T PEM 6.09 X - 29.842474, -95.701012

U PEM 4.75 X - 29.839175, -95.724216

V PEM 0.01 X - 29.884374, -95.453514

TOTAL 13.59 acres 13.59 acres 0.94 acre

* Field Classifications are based upon Cowardin, et al. (1979): PEM = Emergent, PSS = Scrub-Shrub, PFO = Forested
** Permanent impacts to forested and scrub-shrub wetland areas would occur to woody vegetation due to tree clearing, altering
    The wetland type

5.2 Pond Area

During the site visit, Terracon personnel traversed the project site and observed one pond
feature occurring on the project site. The pond feature exists northeast of Langham Creek
and can be found on Exhibits 7.0 – 7.18 in Appendix A. Impacts to the pond feature will be
avoided utilizing tunneling and trenchless construction methods; therefore, impacts are not
anticipated to occur. Further information regarding the pond feature observed during the site
visit is described in the table below.

Table 4. Pond Area Information
Pond Area Classification Acreage Construction Method Latitude, Longitude

O Pond 0.07 Tunneling/trenchless 29.856722, -95.630534

TOTAL 0.07 acre
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5.3 Linear Area

During the site visit, Terracon personnel traversed the project site and observed 16 linear
features occurring on the project site. The 16 linear features exist as 8 perennial streams, 6
intermittent streams, and 1 ephemeral stream; and 1 drainage ditch feature. The stream
features are identified as Harris County Flood Control District (HCFCD) Drainage Unit Nos.
P118-00-00 (Halls Bayou), P118-27-00 (Ditch #2 Dd-10), P118-32-00, P118-32-01,
E121-00-00 (Vogel Creek), E240-00-00 (old E140-00-00), E100-00-00 (White Oak Bayou),
E117-00-00 (Cole Creek), E117-07-00, W167-01-00, U106-00-00 (Horsepen Creek),
U100-00-00 (Langham Creek), U102-00-00 (Bear Creek), and P118-23-00 (Ditch #3 Dd-10).
Impacts to the linear features will be avoided utilizing tunneling and trenchless construction
methods; therefore, impacts are not anticipated to occur. Furthermore, Terracon personnel
observed roadside drainage ditches occurring throughout the project site. Based on
Rapanos 2007 and subsequent guidance, it is Terracon’s opinion that the roadside drainage
ditches would not be considered jurisdictional by the USACE. Additionally, the roadside
drainage ditches will be utilizing open-cut construction methods and would be restored to
pre-construction contours and conditions upon project completion. Further information
regarding the linear features observed during the site visit are provided in the table below.

Table 5: Linear Area Information
Cross-

section
Name HCFCD No. Class* Length Acreage Latitude, Longitude

I
P118-00-00

(Halls Bayou)
Perennial 281 0.28 29.870684, -95.341240

J P118-27-00 Intermittent 50 0.01 29.885669, -95.398147

K P118-32-00 Intermittent 50 0.02 29.885785, -95.431163

L P118-32-01 Intermittent 810 0.19 29.885235, -95.442402

M
E121-00-00

(Vogel Creek)
Perennial 50 0.04 29.883744, -95.467797

N E240-00-00 Ephemeral 43 0.01 29.880241, -95.480525

O
E100-00-00

(White Oak Bayou)
Perennial 111 0.06 29.875883, -95.490853

P
E117-00-00
(Cole Creek)

Perennial 111 0.03 29.864043, -95.530526

Q E117-07-00 Intermittent 198 0.02 29.864058, -95.532136

R
U106-00-00

(Horsepen Creek)
Perennial 156 0.16 29.857796, -95.621312

S
U100-00-00

(Langham Creek)
Perennial 176 0.48 29.856455, -95.631037

T
U102-00-00
(Bear Creek)

Perennial 110 0.08 29.844865, -95.691074

U
E117-00-00
(Cole Creek)

Perennial 50 0.03 29.862611, -95.558969

N/A P118-23-00 Intermittent 173 0.02 29.886002, -95.376581

N/A N/A Drainage Ditch 62 0.01 29.883831, -95.462213
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Cross-

section
Name HCFCD No. Class* Length Acreage Latitude, Longitude

N/A W167-01-00 Intermittent 63 0.02 29.860431, -95.596771

TOTAL 2,494-linear-feet 1.46 acre

* Intermittent = Waterbody that contains flowing water during certain times of the year
  Perennial = Waterbody that contains flowing water year-round during a typical year
  Ephemeral = Waterbody that flows only briefly during and following a period of rainfall in the immediate locality

6.0 HISTORIC AND CULTURAL RESOURCES

In January 2018, Terracon personnel performed a desktop cultural resources assessment of
the project site. The Texas Archaeological Sites Atlas database (Atlas) as well as the
National Register of Historic Places (NRHP) informed this records review. Terracon also
requested a review of recorded historical and archaeological information for the project site
and a 0.50-mile buffer by the Texas Archaeological Research Laboratory (TARL). The TARL
Letter can be found in the attachments.

Review of the Atlas indicates that the currently proposed Area of Potential Effect (APE) has
not been previously surveyed, however the Texas Historic Site Paradise North Cemetery is
within 50 feet of the APE.

Review of the National Register indicates that the nearest listed property is located
approximately 4.64 miles south of the current APE.

Review of the TARL indicated the presence of 12 archeological sites reported within a
250-foot buffer of the APE. Additionally, three archeological sites (41HR281, 41HR406,
41HR530) were reported within a 500-foot buffer of the APE, but not within 250-feet of the
APE. Information regarding these three sites is available from TARL upon request. One
cemetery, the Paradise North Cemetery (Texas Historical Commission [THC] Cemetery
No. HR-C141) was reported to be found within both the 250-foot and 500-foot buffer. Further
information regarding the archeological sites are described in the table below.

Table 6, below, represents findings from TARL’s database research; however, the
information does not state that the findings were significant or whether follow-up studies
have been completed. The reference of “sites” in the table refers to the archeological sites,
and not the project site. Therefore, the further studies of a particular site, recommended
below, may have been completed, and are not necessarily recommended for the project
site. Based on the results of our studies, it is Terracon’s opinion that no further study is
needed for the sites listed below.

Table 6: Texas Archeological Research Laboratory Recorded Archaeological Sites
Trinomial Description

41HR280
This site is located 20 feet north of the main alignment near the cross section of North Houston-
Rosslyn Road and White Oak Bayou. This prehistoric site consists of stone tool debris and
ceramic artifacts exposed by erosion. This site has been disturbed by excavation.
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Trinomial Description

41HR282

This site is located 71 feet west of the main alignment near the cross section of North Houston-
Rosslyn Road and White Oak Bayou. This prehistoric site consists of stone tool fragments and
ceramic artifacts exposed by erosion. No intact historic remains were found during testing in
2001.

41HR283

This site is located 107 feet west of the main alignment near the cross section of North
Houston-Rosslyn Road and White Oak Bayou. This prehistoric site consists of stone tool debris
and ceramic shards exposed by erosion. No intact historic remains were found during testing in
2001.

41HR284

This site is located 234 feet west of the main alignment near the cross section of North
Houston-Rosslyn Road and White Oak Bayou. This prehistoric site consists of stone tool debris
exposed by human caused disturbances. No intact historic remains were found during testing in
2001.

41HR285

This site is located 204 feet north of the main alignment near the cross section of North
Houston-Rosslyn Road and White Oak Bayou. This prehistoric site consists of ceramic shards
that have been exposed by human caused disturbances. No intact historic remains were found
during testing in 2001.

41HR288
This site is located 80 feet of the main alignment near the cross section of North Houston-
Rosslyn Road and White Oak Bayou. This prehistoric site consists of stone tool debris exposed
by erosion. No intact historic remains were found during testing in 2001.

41HR304

This site is located 209 feet north of the main alignment near the cross section of North
Houston-Rosslyn Road and White Oak Bayou. This prehistoric site consists of stone tool debris
and burned clay chunks exposed by erosion. This site may have been destroyed by human
activity.

41HR608
This site is located 222 feet south of the main alignment near the cross section of Horsepen
Creek and Langham Creek. This site consists of prehistoric stone tool debris and historic period
amber and clear glass. This site has been determined to be not eligible for NR Eligibility.

41HR770

This site is located 33 feet south of the main alignment near the cross section of Horsepen
Creek and Langham Creek. This prehistoric site consists of stone tool debris recovered during
shovel tests. This site has been disturbed by natural processes. Further archeological testing is
recommended for this site.

41HR771

This site is located 98 feet south of the main alignment near the cross section of West Little
York Road and North Houston-Rosslyn Road. This prehistoric site consists of 1 piece of stone
tool debris recovered during a shovel test. This site has been disturbed by natural processes.
Further archeological testing is recommended for this site.

41HR772

This north portion of this site is located 146 feet south of the main alignment near the cross
section of North Houston-Rosslyn Road and White Oak Bayou. This site consists of an historic
dairy represented by building foundations, above-ground cisterns, a brick-lined well, a retaining
wall, and trash scatters. No further archeological work has been recommended for this site.

41HR773

This site is within 100 feet of the cross section of North Houston-Rosslyn Road and White Oak
Bayou. This prehistoric site consists of one piece of stone tool debris recovered during shovel
tests. This site has been disturbed by natural processes. Further archeological work has been
recommended for this site.

7.0 THREATENED AND ENDANGERED SPECIES

Literature and agency file searches were conducted to identify the potential occurrence of
federally or state listed Threatened and Endangered (T&E) species in the vicinity of the
proposed project. T&E species are listed on the U.S. Fish and Wildlife Service (USFWS)
Information, Planning, and Conservation System (IPaC) Official Species List (accessed
November 2017), and the Texas Parks and Wildlife Department (TPWD) Rare, Threatened,
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and Endangered Species of Texas by County web page (accessed November 2017).
Additional information detailing typical habitat was obtained from the USFWS and TPWD
websites (accessed November 2017). The list of T&E species compiled by the USFWS on
the IPaC Official Species List for Harris County, Texas includes two species that should be
considered in an effects analysis (reference USFWS IPaC Official Species List Report in
Appendix C of the T&E Species Habitat Assessment Report). Table 1 (below) includes the
species listed by the USFWS in Harris County, Texas, their federal status, habitat
descriptions, and effect determinations.

Table 7: USFWS Official Species Listed for Harris County, Texas

Species
USFWS

Status
Habitat Description

Habitat

Present
Findings

Hymenoxys texana
(Texas Prairie dawn-

flower)
Endangered

Texas endemic; in poorly drained,
sparsely vegetated areas (slick spots)
at the base of mima mounds in open
grassland or almost barren areas on
slightly saline soils that are sticky
when wet and powdery when dry;
flowering late February-early April

No; absence of
suitable habitat
within or near
the project site

No effect

Trichechus manatus
(West Indian Manatee)

Endangered

Prefer shallow, slow-moving waters or
rivers, estuaries, saltwater bays,
canals, and coastal areas. They can
move easily between freshwater and
saltwater environments, but prefer
freshwater.

No; absence of
suitable habitat
within or near

the project site.

No effect

Source: USFWS IPaC Official Species List Report pulled November 2017.

No suitable habitats for the species listed above were identified within and/or near the
project site. The list of T&E species compiled by the USFWS on the IPaC Official Species
List for Harris County, Texas also includes three species that should be considered in an
effects analysis under specified conditions. These species include the Least Tern (Sterna
antillarum), the Piping Plover (Charadrius melodus),  and  the  Red  Knot  (Calidris canutus).
The specified condition provided by the USFWS for these three species is “wind related
projects within the migratory route.” The project is not a wind related project; therefore, it is
the opinion of Terracon that the Least Tern, Piping Plover, and Red Knot should not be
considered in the effects analysis.

Upon review of the TPWD Rare, Threatened, and Endangered Species of Texas County
List, suitable habitat for the state-listed threatened alligator snapping turtle (Macrochelys
temminckii) were identified on the project site. The alligator snapping turtle lives within
perennial bodies of water, including rivers and bayous with mud bottoms. During the site
visit, Terracon did not identify the presence of any species which are recorded in the TPWD
county list.

In addition to the county lists, a review of the Texas Natural Diversity Database (TXNDD) for
the Harmaston, Jacinto City, Humble, Settegast, Houston Heights, Aldine, Satsuma, Hedwig
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Village, Cypress, Addicks, Richmond NE, Katy, Warren Lake, Hockley, Rose Hill, Tomball,
Spring, Maedan, Moonshine Hill, Huffman, Crosby, Highlands, La Porte, Pasadena, Park
Place, Bellaire, Alief, and Clodine, Texas United States Geologic Survey (USGS)
topographic quadrangles was performed by TPWD in November 2017 for known
occurrences of listed species. Information files were reviewed for known locations of listed
species on the topographic quadrangle maps representing the site and also on adjacent
quadrangles (if applicable). TXNDD search results are not available for public review. The
TXNDD review did reveal the presence of two occurrences within the project site, the
southern crawfish frog (Lithobates areolatus areolatus) and the Houston toad (Anaxyrus
houstonensis). The TXNDD review did reveal the presence of six occurrences within a
two-mile radius of the project site, the plains spotted skunk (Spilogale putorius interupta),
the Texas prairie dawn-flower (Hymenoxys texana), the coastal gayfeather (Liatris
bracteata), the Houston daisy (Machaeranthera aurea), the awnless bluestem (Bothriochloa
exaristata), the Tharp’s dropseed (Sporobolus tharpii), and the goldenwave tickseed
(Coreopsis intermedia). During the site visit, Terracon did not identify the presence of any
species which are recorded in the TXNDD.

Note that, given the small proportion of public versus private land in Texas, the TXNDD
does not include a representative inventory of rare resources in the state. Data from the
TXNDD do not provide a definitive statement as to the presence, absence, or condition of
special species, natural communities, or other significant features within your project area.
Absence of information in the TXNDD does not, therefore, mean absence of occurrence.

Based on the results of the resource review and the preliminary site visit, it is the opinion of
Terracon that the project site provides suitable habitat for the alligator snapping turtle. This
state-listed species is relatively mobile; therefore, it is likely that the alligator snapping turtle
would relocate during construction on the project site. According to this determination, the
proposed project would likely have no impact on this state-listed species. Concurrence with
the TPWD has not been initiated. It is the opinion of Terracon that the proposed project
would have no effect on the federally-listed Texas prairie dawn-flower and West Indian
manatee as there is no suitable habitat for either species. From previous coordination and
communication with the USFWS, it is Terracon’s understanding that the local USFWS field
office does not offer concurrence with no effect determinations. In these cases, the IPaC
(accessed November 2017) serves as consultation with the USFWS. Furthermore, a no
effects/impacts concurrence was previously issued by USFWS and TPWD for the alignment.

8.0 WATER QUALITY

One of the requirements for obtaining a USACE Section 404 Permit is certification from the
TCEQ that the permit will comply with State water quality standards. This requirement is
authorized by Section 401 of the Federal Clean Water Act, and is therefore referred to as
401 certification.
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It is the opinion of Terracon that the proposed project does not require authorization in the
form of an Individual Permit (IP). Therefore, the TCEQ Tier II Checklist is not required for the
proposed project. No lasting water pollution will occur. The applicant agrees to use Best
Management Practices (BMP), as indicated in the TCEQ Tier I Checklist (available in
Appendix B), during construction activities to follow the Storm Water Pollution Prevention
Plan (SWPPP) permit requirements (reference SWPPP is located in the Construction Plans
and is available upon request).

9.0 ESSENTIAL FISH HABITAT

The proposed project is not located in tidal waters, therefore, no known impacts would occur
to Essential Fish Habitat (EFH) as listed under the Magnuson-Stevens Fishery Conservation
and Management Act.

10.0 SUMMARY

Terracon personnel conducted a reconnaissance of the site on November 21, 22, 28, and
December 11, 2017 to characterize the existing site conditions and identify the presence of
potential jurisdictional wetlands and water, if any. During the site delineation, Terracon
observed 11 wetland features, 1 pond, and 16 linear features occurring on the project site.

The proposed project would impact approximately 13.59 acres of wetlands within the project
site boundaries. More specifically, approximately 0.54 acre of forested wetlands, 0.40 acre
of scrub-shrub wetland, and 12.65 acres of emergent wetlands would be impacted by the
proposed easement. The emergent wetland features would be impacted temporarily during
construction and would be restored to pre-construction contours and conditions upon project
completion. Therefore, the emergent wetlands would continue to function as emergent
wetlands. The approximately 0.54 acre of forested and 0.40 acre of scrub-shrub wetlands
would also be impacted temporarily during construction and would also be restored to
original contours upon project completion. However, permanent impacts to the woody
vegetation would occur within the forested and scrub-shrub wetlands due to tree clearing
during construction. Once these areas are restored to original contours, it is anticipated that
these areas will continue to function as wetlands, but reflect emergent wetland
characteristics rather than the current forested and scrub-shrub wetland characteristics.

Furthermore, approximately 1.46 acres and 2,494-linear-feet of linear features, and
approximately 0.07 acre of a pond feature were observed within the project site boundaries.
Impacts to these features will be avoided whenever practicable utilizing trenchless
construction methods and BMPs. When tunneling is not practicable features will be open cut
and returned to pre-construction contours, resulting in only temporary impacts; therefore,
permanent impacts are not anticipated to occur to the linear and pond features. Additionally,
during the site visit, Terracon personnel observed roadside drainage ditches throughout the
project site. Based on Rapanos 2007 and subsequent guidance, it is Terracon’s opinion that
the roadside drainage ditches would not be considered jurisdictional by the USACE.
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Additionally, the roadside drainage ditches will be utilizing open-cut construction methods
and would be restored to pre-construction contours and conditions upon project completion.
The typical views of the construction cross-sections are included as Exhibits 9.0 – 9.4 in
Appendix A.

11.0 AVOIDANCE, MINIMIZATION, AND COMPENSATION

The proposed project construction anticipates trenchless construction on the HCFCD
bayous and roadside drainage ditches for major roads and highways. Several minor
tributaries may use trenchless construction or may be open cut, depending on field
conditions. BMPs will be employed in cases where drainage ditches or minor tributary
streams will be open cut. WHCRWA will open-cut trench 11 wetland areas (0.54 acre of
forested wetlands, 0.40 acre of scrub-shrub, and 12.65 acres of emergent wetlands. These
13.59 acres of open trench impacted wetlands would be temporarily impacted and areas
would be returned to pre-construction conditions and contours. Specific construction
techniques would be considered so that the hydrological and vegetation characteristics of
wetlands that would be minimized by construction activity. These techniques would include
segregation and replacement of wetland soils (except in areas of standing water, saturated
wetlands, or where no topsoil is evident) so that soil profiles and native vegetation seed and
rootstock would be re-established to help ensure successful restoration and
re-establishment of local drainage patterns to restore existing surface and subsurface water
flow patterns. However, trees would not be re-established on the wetland areas. Therefore,
the project would have a significant impact on 0.54 acre of forested and 0.40 acre of
scrub-shrub wetland areas due to tree removal. However, the disturbed forested wetland
areas are anticipated to still function as wetland areas when construction is completed and
are expected to exist as emergent and/or scrub-shrub wetlands rather than forested
wetlands.

The USACE – Galveston District previously issued a NWP Verification (SWG-2012-00388)
on June 26, 2012 for the proposed installation of the waterline. Project completion was not
achievable within the previously issued permit effective dates and this application serves to
re-authorize the project, including its applicable changes. The original authorization stated
that coverage under NWP No. 12 is valid provided the activity is compliant with the NWP
General/Regional Conditions and the TCEQs BMP Guidelines. In addition, due to the
permanent conversion of potentially jurisdictional forested wetland habitat to emergent
wetland habitat, WHCRWA has proposed a mitigation plan, stated below.

WHCRWA proposes to conduct off-site compensatory mitigation, which was deemed the
most appropriate method of mitigation due to the lack of approved mitigation banks or in-lieu
fee projects having credits available to service the impacts associated with the project. The
existing, approved off-site compensatory mitigation area is located approximately 1.3 miles
away from the central portion of the proposed impact area, is contiguous with another
proposed mitigation site and is directly across from Greens Bayou Mitigation Bank, and is
located within the Buffalo-San Jacinto watershed (HUC 12040104), as is the project site.



Nationwide Permit 12 Pre-Construction Notification
SWSP East – West Re-Evaluation ■ Harris County, Texas
March 8, 2018 ■ Terracon Project No. 92177637

Responsive ■ Resourceful ■ Reliable 15

This area provides a source of off-site compensatory mitigation for adverse impacts to
WOUS, including wetlands, resulting from the implementation of WHCRWA projects,
including the SWSP project. Additionally, the ecological objective of the mitigation location is
to preserve 51 acres of a high quality, forested wetland community adjacent to Green’s
Bayou. This mitigation area was established in June 2012, as part of the previously
submitted NWP application (SWG-2012-00388) and has been maintained in reportable
condition. Of the currently maintained 51 acres of forested wetland to be preserved,
0.94 acres of that will be utilized towards compensatory mitigation for the development of
the WHCRWA SWSP East-West alignment. The remaining 50.06 acres of preserved
wetlands within the 51-acre mitigation site are in excess of what is required for
compensatory mitigation for the proposed project and are available for use as compensatory
mitigation for other projects. Currently, there is one other project that is proposing to use an
additional 36.94 acres of the mitigation area. Should both projects be authorized, there
would still be 13.12 acres of the preservation area in excess of the compensatory mitigation
requirements. In general, the mitigation plan is conducive to fulfilling local watershed needs,
achieving long-term sustainability and site integrity, providing potential for aquatic habitat
diversity, habitat connectivity, and consolidation of wetland conservation projects
(compatibility with adjacent land use). Due to the location and similarity of the wetland
classification of the mitigation plan to the impact site, the ecologically suitability of the
mitigation plan is justifiable as compensatory mitigation for unavoidable losses of aquatic
resources resulting from implementation of the WHCRWA project. Furthermore, the
appropriateness of utilizing preservation as a management option for compensatory
purposes for the area which composes the mitigation plan has been approved and verified
by the USACE-Galveston District, as stated in the NWP verification letter
(SWG-2012-00388).

12.0 GENERAL COMMENTS

This report has been prepared in accordance with generally accepted scientific and
engineering evaluation practices. This report is for the exclusive use of the client for the
project being discussed. No warranties, expressed or implied, are intended or made.
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HCFCD Drainage No. E117-00-00 (Cole Creek)

Substrate
(Silty Clay)



CG
GH

DRAWN BY Cross-Section Map Exhibit
CHECKED BY
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OHWM Detail
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Harris County, Texas
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HCFCD Drainage No. E117-07-00

Substrate
(Silty clay)
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High Bank High Bank

High Flood Mark High Flood Mark

Substrate

Cross-Section R - R'

OHWMOHWM
Surface Water LevelSurface Water Level

± 60 Feet

High Flood Mark	 	 	 	 	 	 	 	 	 	 	              High Flood Mark

OHWM

 ± 48 inches
Surface Water Level 	 	  	 	 	 	 	 	 	 	 	  ± 60 inches

± 15 feet

(See Detail Below)
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Surface Water Supply Project
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Harris County, Texas

29.857796, -95.621312

HCFCD Drainage No. U106-00-00 (Horsepen Creek)

Substrate
(Silty clay)
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(See Detail Below)

OHWM Detail

Surface Water Supply Project
East-West Re-Evaluation

Harris County, Texas

29.856455, -95.631037

HCFCD Drainage No. U100-00-00 (Langham Creek)

Substrate
(Silty Clay)
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± 20 feet

(See Detail Below)

OHWM Detail

Surface Water Supply Project
East-West Re-Evaluation

Harris County, Texas

29.844865, -95.691074

HCFCD Drainage No. U102-00-00 (Bear Creek)

Substrate
(Silty Clay)
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OHWM Detail

Surface Water Supply Project
East-West Re-Evaluation

Harris County, Texas

29.862611, -95.558969

HCFCD Drainage No. E117-00-00 (Cole Creek)

Substrate
(Silty Clay)
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Project No. ■ 92177637 
Date Photos Taken ■ November 21, 22, and 28, 2017 

WHCRWA East-West Alignment ■ Houston, Harris County, Texas 

 

 

 

 
Photo 1 Facing east, this is a view of the 

roadside drainage ditch located 
north of Little York Road. 

 Photo 2 Facing west, this is a view of the 
roadside drainage ditch located 
north of Little York Road. 

 

 

 

Photo 3 Facing west, this is a view of the 
drainage ditch centrally located 
on Little York Road. 

 Photo 4 Facing east, this is a view of the 
drainage ditch centrally located 
on Little York Road. 

 

 

 
Photo 5 Facing west, this is a view of the 

project site along Little York 
Road at Interstate 69. 

 
 
  

 Photo 6 Facing west, this is a view of the 
project site on Little York Road 
west of Interstate 69. 



Project No. ■ 92177637 
Date Photos Taken ■ November 21, 22, and 28, 2017 

WHCRWA East-West Alignment ■ Houston, Harris County, Texas 

 

 

 

 
Photo 7 Facing south, this is a view of 

Halls Bayou on the project site. 
 Photo 8 Facing east, this is a view of 

Halls Bayou located within the 
project site. 

 

 

 
Photo 9 Facing north, this is a view of the 

project site at the intersection of 
Little York Road and Shady Ln. 

 Photo 10 Facing south, this is a view of the 
project site along Shady Lane 
adjacent to Halls Bayou. 

 

 

 
Photo 11 This is a view of the project site 

at the intersection of Hopper 
Road and Shady Lane. 

 Photo 12 This is a view of the project site 
on the southwest corner of 
Hopper Road and Shady Lane. 

 



Project No. ■ 92177637 
Date Photos Taken ■ November 21, 22, and 28, 2017 

WHCRWA East-West Alignment ■ Houston, Harris County, Texas 

 

 

 

 
Photo 13 Facing north, this is a view of the 

project site located north of 
Hopper Road. 

 Photo 14 This is a view of the project site 
near Wardmont Street and Halls 
Bayou. 

 

 

 
Photo 15 Facing northwest, this is a view 

of the project site located within 
a pipeline easement near 
Wardmont Street. 

 Photo 16 Facing northwest, this is a view 
of the project site located within 
a pipeline easement near 
Wardmont Street. 

 

 

 
Photo 17 Facing northwest, this is a view 

of the project site located within 
a pipeline easement northwest 
of Sunny Drive. 

 Photo 18 Facing northwest, this is a view 
of the project site crossing 
commercial development on 
Harwick Road. 



Project No. ■ 92177637 
Date Photos Taken ■ November 21, 22, and 28, 2017 

WHCRWA East-West Alignment ■ Houston, Harris County, Texas 

 

 

 

 
Photo 19 Facing southeast, this is a view 

of the project site crossing 
residential development located 
on Hartwick Road. 

 Photo 20 Facing north, this is a view of the 
project site crossing residential 
development located off of 
Hartwick Road. 

 

 

 
Photo 21 Facing east, this is a view of the 

project site located at Aldine 
Westfield Road. 

 Photo 22 Facing west, this is a view of the 
project site located at Aldine 
Westfield Road. 

 

 

 
Photo 23 Facing north, this is a view of the 

project site located on Hartwick 
Road near the Hardy Toll Road. 

 Photo 24 Facing north, this is a view of the 
project site located north of 
Iroquois Street. 

 



Project No. ■ 92177637 
Date Photos Taken ■ November 21, 22, and 28, 2017 

WHCRWA East-West Alignment ■ Houston, Harris County, Texas 

 

 

 

 
Photo 25 Facing north, this is a view of the 

project site located north of 
Bauman Road. 

 Photo 26 Facing east, this is a view of the 
project site located north of 
Turner Place Road. 

 

 

 
Photo 27 Facing west, this is a view of the 

project site located northwest of 
Turner Place Road. 

 Photo 28 Facing west, this is a view of the 
project site located northwest of 
Turner Place Road. 

 

 

 
Photo 29 Facing east, this is a view of the 

project site located at the 
intersection of W. Louise Road 
and Airline Drive. 

 Photo 30 Facing west, this is a view of the 
project site located at the 
intersection of W. Louise Road 
and Airline Drive.  



Project No. ■ 92177637 
Date Photos Taken ■ November 21, 22, and 28, 2017 

WHCRWA East-West Alignment ■ Houston, Harris County, Texas 

 

 

 

 
Photo 31 Facing southeast, this is a view 

of the project site near the 
intersection of W. Louise Road 
and Airline Drive. 

 Photo 32 Facing west, this is a view of the 
project site located near Karen 
Street. 

 

 

 
Photo 33 Facing north, this is a view of 

HCFCD Ditch #2 Dd-10 located 
on the project site. 

 Photo 34 Facing west, this is a view of the 
project site and HCFCD Ditch #2 
Dd-10. 

 

 

 
Photo 35 Facing east, this is a view of the 

project site located adjacent to 
HCFCD Ditch #2 Dd-10. 

 Photo 36 Facing west, this is a view of the 
project site located north of 
Cheswick Drive. 

 



Project No. ■ 92177637 
Date Photos Taken ■ November 21, 22, and 28, 2017 

WHCRWA East-West Alignment ■ Houston, Harris County, Texas 

 

 

 

 
Photo 37 Facing east, this is a view of the 

project site located east of 
Sweetwater Lane. 

 Photo 38 Facing northwest, this is a view 
of the roadside drainage ditch on 
Sweetwater Lane. 

 

 

 
Photo 39 Facing west, this is a view of the 

project site located west of 
Sweetwater Lane. 

 Photo 40 Facing northwest, this is a view 
of the project site located east of 
Veterans Memorial Drive. 

 

 

 
Photo 41 Facing west, this is a view of the 

project site located west of 
Veterans Memorial Drive. 

 Photo 42 Facing northwest, this is a view 
of the project site located at 
Damascus Drive. 

 



Project No. ■ 92177637 
Date Photos Taken ■ November 21, 22, and 28, 2017 

WHCRWA East-West Alignment ■ Houston, Harris County, Texas 

 

 

 

 
Photo 43 Facing west, this is a view of the 

project site located west of 
Damascus Drive. 

 Photo 44 Facing east, this is a view of the 
project site east of Damascus 
Drive. 

 

 

 
Photo 45 Facing east, this is a view of the 

project site located east of Ella 
Boulevard. 

 Photo 46 Facing west, this is a view of the 
project site located east of Ella 
Boulevard. 

 

 

 
Photo 47 Facing east, this is a view of the 

project site east of Ella 
Boulevard near Beckley Street. 

 Photo 48 Facing west, this is a view of the 
project site east of Ella 
Boulevard near Beckley Street. 

 



Project No. ■ 92177637 
Date Photos Taken ■ November 21, 22, and 28, 2017 

WHCRWA East-West Alignment ■ Houston, Harris County, Texas 

 

 

 

 
Photo 49 This is a view of HCFCD 

Drainage No. P118-32-01 
located north of Hampton Street. 

 Photo 50 Facing east, this is view of the 
high bank north of HCFCD 
Drainage No. P118-32-01. 

 

 

 
Photo 51 This is a view of the HCFCD 

Drainage No. P118-32-01. 
 Photo 52 Facing east, this is a view 

HCFCD Drainage No. 
P118-32-01. 

 

 

 
Photo 53 Facing west, this is a view of the 

project site located north of 
Hampton Street. 

 Photo 54 Facing northeast, this is a view of 
the project site located near 
West Montgomery Road. 

 



Project No. ■ 92177637 
Date Photos Taken ■ November 21, 22, and 28, 2017 

WHCRWA East-West Alignment ■ Houston, Harris County, Texas 

 

 

 

 
Photo 55 This is a view of HCFCD 

Dd-140-00-00 located south of 
West Gulf Bank Road. 

 Photo 56 Facing north, this is a view of 
HCFCD Dd-140-00-00. 

 

 

 
Photo 57 Facing southwest, this is a view 

of the project site located east of 
Alabonson Road. 

 Photo 58 Facing southwest, this is a view 
of the project site located east of 
Alabonson Road. 

 

 

 
Photo 59 Facing north, this is a view of the 

split of HCFCD Drainage No. 
E140-00-00 and Dd. 140-00-00. 

 Photo 60 This is a general view of the 
forested area within the project 
site located northeast of White 
Oak Bayou. 
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Date Photos Taken ■ November 21, 22, and 28, 2017 

WHCRWA East-West Alignment ■ Houston, Harris County, Texas 

 

 

 

 
Photo 61 Facing southwest, this is a view 

of the forested area north of 
White Oak Bayou. 

 Photo 62 Facing northeast, this is a view of 
the project site located north of 
White Oak Bayou. 

 

 

 
Photo 63 Facing southwest, this is a view 

of the project site located within 
White Oak Bayou. 

 Photo 64 Facing north, this is a view of the 
project site located south of 
White Oak Bayou near Langfield 
Road. 

 

 

 
Photo 65 Facing east, this is a view of the 

project site located on the White 
Oak Bayou Hike and Bike Trail. 

 Photo 66 Facing west, this is a view of the 
project site located on the White 
Oak Hike and Bike Trail. 
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Date Photos Taken ■ November 21, 22, and 28, 2017 

WHCRWA East-West Alignment ■ Houston, Harris County, Texas 

 

 

 

 
Photo 67 Facing east, this is a view of the 

forested area located south of 
White Oak Bayou. 

 Photo 68 Facing northwest, this is a view 
of the project site south of White 
Oak Bayou within the detention 
basin east of Hollister Street. 

 

 

 
Photo 69 This is a view of the project site 

located north of the detention 
basin. 

 Photo 70 Facing south, this is a view of the 
project site on the western 
portion of the detention basin. 

 

 

 
Photo 71 Facing north, this is a view of the 

project site centrally located 
within the detention basin. 

 Photo 72 Facing south, this is a view of the 
project site centrally located 
within the detention basin. 

 



Project No. ■ 92177637 
Date Photos Taken ■ November 21, 22, and 28, 2017 

WHCRWA East-West Alignment ■ Houston, Harris County, Texas 

 

 

 

 
Photo 73 Facing south, this is a view of 

the roadside drainage ditch 
located along Hollister Street 
abutting the detention basin. 

 
 
 

Photo 74 Facing north, this is a view of the 
project site located between the 
detention basin and Loren Lane. 

 

 

 

Photo 75 Facing east, this is a view of the 
project site located between the 
detention basin and Loren Lane. 

 Photo 76 Facing west, this is a view of the 
project site located between the 
detention basin and Loren Lane. 

 

 

 
Photo 77 This is a view of the project site 

located within the Shady Arbor 
Lane neighborhood. 

 
 

 Photo 78 This is a view of the project site 
located within the Shady Arbor 
Lane neighborhood. 
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Date Photos Taken ■ November 21, 22, and 28, 2017 

WHCRWA East-West Alignment ■ Houston, Harris County, Texas 

 

 

 

 
Photo 79 Facing south, this is a view of 

the project site south of 
Woodland Oaks Drive. 

 Photo 80 Facing west, this is a view of the 
project site along Fairbanks 
White Oak Road. 

 

 

 
Photo 81 Facing east, this is a view of the 

project site along Fairbanks 
White Oak Road. 

 Photo 82 Facing south, this is a view of the 
project site south of Fairbanks 
White Oak Road. 

 

 

 
Photo 83 Facing north, this is a view of the 

project site located south of 
Woodland Oaks Drive. 

 Photo 84 This is a view of the roadside 
drainage ditch located along 
Guhn Road. 
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Date Photos Taken ■ November 21, 22, and 28, 2017 

WHCRWA East-West Alignment ■ Houston, Harris County, Texas 

 

 

 

 
Photo 85 Facing northeast, this is a view 

of the project site located along 
Guhn Road. 

 Photo 86 Facing southwest, this is a view 
of the project site located along 
Guhn Road. 

 

 

 
Photo 87 Facing north, this is a view of the 

project site located north of West 
Little York Road. 

 Photo 88 This is a view of the roadside 
drainage ditch located along 
West Little York Road. 

 

 

 
Photo 89 Facing south, this is a view of 

the project site located south of 
West Little York Road. 

 Photo 90 Facing southeast, this is a view 
of the project site located south 
of West Little York and west of 
Flintlock Road. 
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WHCRWA East-West Alignment ■ Houston, Harris County, Texas 

 

 

 

 
Photo 91 Facing northeast, this is a view 

of the project site located south 
of West Little York and east of 
Flintlock Road. 

 Photo 92 Facing west, this is a view of the 
project site located west of 
Fairbanks N. Houston Road. 

 

 

 
Photo 93 This is a view of the project site 

located along Fairbanks N. 
Houston Road. 

 Photo 94 Facing east, this is a view of the 
project site located east of 
Fairbanks N. Houston Road. 

 

 

 
Photo 95 Facing northeast, this is a view 

of a tributary to Cole Creek 
located northeast of U.S. 290. 

 Photo 96 Facing southwest, this is a view 
of a tributary to Cole Creek 
located northeast of U.S. 290. 
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WHCRWA East-West Alignment ■ Houston, Harris County, Texas 

 

 

 

 
Photo 97 Facing southeast, this is a view 

of Cole Creek located northeast 
of U.S. 290. 

 Photo 98 Facing northwest, this is a view 
of Cole Creek located northeast 
of U.S. 290. 

 

 

 
Photo 99 This is a view of the project site 

located along Windfern Road. 
 Photo 100 Facing east, this is a view of the 

project site located east of 
Windfern Road. 

 

 

 
Photo 101 This is a view of the project site 

located west of Cunningham 
Road and south of West Little 
York Road. 

 Photo 102 This is a view of the project site 
located west of Cunningham 
Road and south of West Little 
York Road. 
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Photo 103 Facing southwest, this is a view 

of the project site located within 
Horsepen Creek. 

 Photo 104 Facing south, this is a view of the 
project site located within 
Horsepen Creek. 

 

 

 
Photo 105 Facing north, this is a view of the 

project site located within 
Horsepen Creek. 

 Photo 106 Facing southwest, this is a view 
of a pond feature located 
northeast of Langham Creek. 

 

 

 
Photo 107 Facing northeast, this is a view 

of a pond feature located within 
the project site northeast of 
Langham Creek. 

 Photo 108 Facing southwest, this is a view 
of the project site located within 
Langham Creek. 
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Photo 109 Facing west, this is a view of the 

project site located within 
Langham Creek. 

 Photo 110 Facing south, this is a view of the 
project site located within 
Langham Creek. 

 

 

 
Photo 111 This is a view of the project site 

located southwest of Langham 
Creek. 

 Photo 112 Facing southwest, this is a view 
of the project site located 
southwest of Langham Creek. 

 

 

 
Photo 113 Facing west, this is a view of the 

project site located west of 
Baker Cypress Road. 

 Photo 114 Facing east, this is a view of the 
project site located east of Baker 
Cypress Road. 
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Photo 115 Facing east, this is a view of the 

project site located within Bear 
Creek. 

 Photo 116 Facing north, this is a view of the 
project site located within Bear 
Creek. 

 

 

 
Photo 117 Facing south, this is a view of 

the project site located within 
Bear Creek. 

 Photo 118 Facing west, this is a view of the 
project site located within a 
pipeline easement west of Daisy 
Meadow Drive.  

 

 

 
Photo 119 Facing east, this is a view of the 

project site located within a 
pipeline easement east of Daisy 
Meadow Drive. 

 Photo 120 Facing east, this is a view of the 
project site located east of North 
Fry Road. 
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Photo 121 Facing west, this is as a view of 

the project site located west of 
North Fry Road.  

 Photo 122 Facing east, this is a view of the 
project site located within a 
pipeline easement east of 
Westfield Village Drive. 

 

 

 
Photo 123 Facing west, this is a view of the 

project site located within a 
pipeline easement located west 
of Westfield Village Drive. 

 Photo 124 Facing south, this is a view of the 
project site located west of 
Westfield Village Drive. 
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17.  DIRECTIONS TO THE SITE

18.  Nature of Activity (Description of project, include all features)

19.  Project Purpose (Describe the reason or purpose of the project, see instructions)

USE BLOCKS 20-23 IF DREDGED AND/OR FILL MATERIAL IS TO BE DISCHARGED

20.  Reason(s) for Discharge

21.  Type(s) of Material Being Discharged and the Amount of Each Type in Cubic Yards: 

Type
Amount in Cubic Yards

Type
Amount in Cubic Yards

Type
Amount in Cubic Yards

22.  Surface Area in Acres of Wetlands or Other Waters Filled (see instructions)

Acres

or

Linear Feet

23.  Description of Avoidance, Minimization, and Compensation (see instructions)

From downtown Houston, Travel west on Interstate 10 (I-10) for approximately 21 miles. Take the exit for Fry Road, travel north on Fry 
Road for approximately 3.15 miles, then travel west on Clay Road for approximately 0.6 mile, and finally north on Westfield Village Drive 
for 0.50 mile. The project site begins approximately 0.25 mile west of Westfield Village Drive 0.50 mile north of Clay Road and continues 
approximately 29 miles east-northeast through north Houston.

West Harris County Regional Water Authority (WHCRWA) c/o Dannenbaum Engineering Corp. is planning to construct approximately 29 
miles of a surface water distribution line, primarily within an existing pipeline easement across the northern and northeastern portion of the 
Houston Metropolitan area, Harris County, Texas. WHCRWA proposes to utilize open-cut trenching and trench-less construction methods. 
The proposed project would impact forested (PFO), scrub-shrub (PSS), and emergent (PEM) wetlands. The PEM wetlands would be impacted
temporarily during construction. Upon authorization and project completion, impacted emergent wetland areas will be returned to pre-
construction contours and conditions and will continue to function normally. The PFO and PSS wetlands would also be impacted temporarily; 
however, permanent impacts to the woody vegetation would occur due to tree clearing. Once the PFO and PSS areas are restored to original 
contours, it is anticipated that these areas will continue to function as wetlands, but reflect PEM wetland characteristics. Directional drilling/ 
tunneling methods will be performed to avoid any streams/rivers/bayous, roads, drainage ditches, and existing development along the
proposed alignment.

The proposed waterline construction would assist the WHCRWA supply its service area population with surface water while meeting the 
Harris Galveston Subsidence District's mandated reduction of groundwater use by 70% of the total water use by the year 2020 and 80% by 
2030.

The proposed project would permanently impact approximately 0.54 acre of PFO wetlands and 0.40 acre of PSS wetlands and would 
temporarily impact approximately 12.65 acres of PEM wetlands. The PEM wetland features would be impacted temporarily during 
construction and would be restored to pre-construction contours and conditions upon project completion; therefore, would continue to
function as PEM wetlands. The approximately 0.54 acre of PFO and 0.40 acre of PSS wetlands would also be impacted temporarily during 
construction and would also be restored to original contours upon project completion. However, permanent impacts to the woody vegetation 
would occur within the PFO and PSS wetlands due to tree clearing during construction. Once these areas are restored to original contours, it is 
anticipated that these areas will continue to function as wetlands, but reflect PEM wetland characteristics.

Five PFO/PSS wetland areas totaling approximately 0.94 acre will be permanently impacted

WHCRWA proposes to conduct off-site compensatory mitigation. The ecological objective of the mitigation location is to preserve 51 acres 
of a high quality, forested wetland community adjacent to Greens Bayou. Due to the location and similarity of the wetland classification of th
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ATTACHMENT  
 
PRELIMINARY JURISDICTIONAL DETERMINATION FORM 

BACKGROUND INFORMATION 

A.   REPORT COMPLETION DATE FOR PRELIMINARY JURISDICTIONAL 

DETERMINATION (JD):          

 
B.   NAME AND ADDRESS OF PERSON REQUESTING PRELIMINARY JD: 
West Harris County Regional Water Authority (WHCRWA) 
c/o Dannenbaum Engineering Corp. 
3100 West Alabama 
Houston, Texas 77098 
 
C.   DISTRICT OFFICE, FILE NAME, AND NUMBER:Galveston District - 
WHCRWA SWSP East-West Re-Evaluation; Previously approved USACE 
Permit No. SWG-2012-00388 
 
D.   PROJECT LOCATION(S) AND BACKGROUND INFORMATION:       
WHCRWA is planning to construct approximatley 29 miles of a surface water 
distribution line primarily within an existing pipeline easement across the northern 
and northeaster potion of the Houston Metropolitan area. WHCRWA proposes to 
utilize open-cut trenching and trenchless construction methods. The proposed 
waterline construction would assist the WHCRWA supply its service area 
population with surfacw water while meeting the Harris Galveston Subsidence 

District’s mandated reduction of groundwater use by 70% of the total water use 
by the year 2020 and 80% by 2030. 
 
The proposed project would impact approximately 13.59 acres of wetlands within 
the project site boundaries. More specifically, approximately 0.54 acre of forested 
wetlands, 0.40 acre of scrub-shrub wetland, and 12.65 acres of emergent 
wetlands would be impacted by the proposed easement. The emergent wetland 
features would be impacted temporarily during construction and would be 
restored to pre-construction contours and conditions upon project completion. 
Therefore, the emergent wetlands would continue to function as emergent 
wetlands. The approximately 0.54 acre of forested and 0.40 acre of scrub-shrub 
wetlands would also be impacted temporarily during construction and would also 
be restored to original contours upon project completion. However, permanent 
impacts to the woody vegetation would occur within the forested and scrub-shrub 
wetlands due to tree clearing during construction. Once these areas are restored 
to original contours, it is anticipated that these areas will continue to function as 
wetlands, but reflect emergent wetland characteristics rather than the current 
forested and scrub-shrub wetland characteristics. 
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Furthermore, approximately 1.43 acres and 2,329-linear-feet of linear features, 
and approximately 0.07 acre of a pond feature were observed within the project 
site boundaries. Impacts to these features will be avoided utilizing trenchless 
construction methods and BMPs; therefore, impacts are not anticipated to occur 
to the linear and pond features. Additionally, during the site visit, Terracon 
personnel observed roadside drainage ditches throughout the project site. Based 

on Rapanos 2007 and subsequent guidance, it is Terracon’s opinion that the 
roadside drainage ditches would not be considered jurisdictional by the USACE. 
Additionally, the roadside drainage ditches will be utilizing open-cut construction 
methods and would be restored to pre-construction contours and conditions upon 
project completion.  
  
(USE THE ATTACHED TABLE TO DOCUMENT MULTIPLE WATERBODIES 
AT DIFFERENT SITES) 

State:Texas   County/parish/borough: Harris County  City: 
Houston 
Center coordinates of site (lat/long in degree decimal format):  Lat. 
29.885748° N, Long. 95.413206° W.  
           Universal Transverse Mercator: 15R 
Name of nearest waterbody: Halls Bayou, Vogel Creek, White Oak Bayou, 
Cole Creek, Horsepen Creek, Langham Creek, Bear Creek 
 
Identify (estimate) amount of waters in the review area:  

     Non-wetland waters:  2,379 linear feet:       width (ft) and/or 1.53 acres. 

(Acreage consists of linear and pond features) 
 Cowardin Class:             
 Stream Flow:                  
     Wetlands: 13.59 acres. 
 Cowardin Class:          
 
Name of any water bodies on the site that have been identified as Section 10 
waters:  

 Tidal:       

 Non-Tidal:       

 
E.   REVIEW PERFORMED FOR SITE EVALUATION (CHECK ALL THAT 
APPLY): 

 Office (Desk) Determination.  Date:          

 Field Determination.  Date(s):       
1.  The Corps of Engineers believes that there may be jurisdictional waters of the 
United States on the subject site, and the permit applicant or other affected party 
who requested this preliminary JD is hereby advised of his or her option to 
request and obtain an approved jurisdictional determination (JD) for that site.  
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Nevertheless, the permit applicant or other person who requested this 
preliminary JD has declined to exercise the option to obtain an approved JD in 
this instance and at this time. 
 
2.  In any circumstance where a permit applicant obtains an individual permit, or 
a Nationwide General Permit (NWP) or other general permit verification requiring 
“pre-construction notification” (PCN), or requests verification for a non-reporting 
NWP or other general permit, and the permit applicant has not requested an 
approved JD for the activity, the permit applicant is hereby made aware of the 
following: (1) the permit applicant has elected to seek a permit authorization 
based on a preliminary JD, which does not make an official determination of 
jurisdictional waters; (2) that the applicant has the option to request an approved 
JD before accepting the terms and conditions of the permit authorization, and 
that basing a permit authorization on an approved JD could possibly result in less 
compensatory mitigation being required or different special conditions; (3) that 
the applicant has the right to request an individual permit rather than accepting 
the terms and conditions of the NWP or other general permit authorization; (4) 
that the applicant can accept a permit authorization and thereby agree to comply 
with all the terms and conditions of that permit, including whatever mitigation 
requirements the Corps has determined to be necessary; (5) that undertaking 
any activity in reliance upon the subject permit authorization without requesting 
an approved JD constitutes the applicant’s acceptance of the use of the 
preliminary JD, but that either form of JD will be processed as soon as is 
practicable; (6) accepting a permit authorization (e.g., signing a proffered 
individual permit) or undertaking any activity in reliance on any form of Corps 
permit authorization based on a preliminary JD constitutes agreement that all 
wetlands and other water bodies on the site affected in any way by that activity 
are jurisdictional waters of the United States, and precludes any challenge to 
such jurisdiction in any administrative or judicial compliance or enforcement 
action, or in any administrative appeal or in any Federal court; and (7) whether 
the applicant elects to use either an approved JD or a preliminary JD, that  JD 
will be processed as soon as is practicable.  Further, an approved JD, a proffered 
individual permit (and all terms and conditions contained therein), or individual 
permit denial can be administratively appealed pursuant to 33 C.F.R. Part 331, 
and that in any administrative appeal, jurisdictional issues can be raised (see 33 
C.F.R. 331.5(a)(2)).  If, during that administrative appeal, it becomes necessary 
to make an official determination whether CWA jurisdiction exists over a site, or 
to provide an official delineation of jurisdictional waters on the site, the Corps will 
provide an approved JD to accomplish that result, as soon as is practicable. 
This preliminary JD finds that there “may be” waters of the United States on the 
subject project site, and identifies all aquatic features on the site that could be 
affected by the proposed activity, based on the following information: 
SUPPORTING DATA.  Data reviewed for preliminary JD (check all that apply 

- checked items should be included in case file and, where checked and 
requested, appropriately reference sources below): 





 5 

Feature 
Name 

Latitude Longitude 
Cowardin 
Class 

Estimated 
amount of 
aquatic 
resource in 
review area 

Class of 
aquatic 
resource 

Area K 29.883894 -95.462434 PFO 0.01 acre Non-section 10 - 
Wetland 

Area L 29.876742 -95.489108 PSS 0.40 acre Non-section 10 
– Wetland 

Area M 29.876449 -95.489726 PFO 0.30 acre Non-section 10 
– Wetland 

Area N 29.861935 -95.585088 PEM 1.73 acre Non-section 10 
– Wetland 

Area P 29.855097 -95.639821 PEM 0.02 acre Non-section 10 
– Wetland 

Area Q 29.853908 -95.641563 PFO 0.14 acre Non-section 10 
– Wetland 

Area R 29.853408 -95.641639 PFO 0.09 acre Non-section 10 
– Wetland 

Area S 29.852181 -95.653128 PEM 0.05 acre Non-section 10 
– Wetland 

Area T 29.842474 -95.701012 PEM 6.09 acre Non-section 10 
– Wetland 

Area U 29.839175 -95.724216 PEM 4.75 acre Non-section 10 
– Wetland 

Area V 29.884374 -95.453514 PEM 0.01 acre Non-section 10 - 
Wetland 

Area O 29.856722 -95.630534 Pond 0.07 acre Non-section 10 
– Water 

P118-
00-00 

29.870684 -95.341240 Perennial 0.28 acre Non-section 10 
– Water 

P118-
27-00 

29.885669 -95.398147 Intermittent 0.01 acre Non-section 10 
– Water 

P118-
32-00 

29.885785 -95.431163 Intermittent 0.02 acre Non-section 10 
– Water 

P118-
32-01 

29.885235 -95.442402 Intermittent 0.19 acre Non-section 10 
– Water 

E121-
00-00 

29.883744 -95.467797 Perennial 0.04 acre Non-section 10 
– Water 

E240-
00-00 

29.880241 -95.480525 Ephemeral 0.01 acre Non-section 10 
– Water 

E100-
00-00 

29.875883 -95.490853 Perennial 0.06 acre Non-section 10 
– Water 

E117-
00-00 

29.864043 -95.530526 Perennial 0.03 acre Non-section 10 
– Water 

E117-
07-00 

29.864058 -95.532136 Intermittent 0.02 acre Non-section 10 
– Water 
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Feature 
Name 

Latitude Longitude 
Cowardin 
Class 

Estimated 
amount of 
aquatic 
resource in 
review area 

Class of 
aquatic 
resource 

U106-
00-00 

29.857796 -95.621312 Perennial 0.16 acre Non-section 10 
– Water 

U100-
00-00 

29.856455 -95.631037 Perennial 0.48 acre Non-section 10 
– Water 

U102-
00-00 

29.844865 -95.691074 Perennial 0.08 acre Non-section 10 
– Water 

P118-
23-00 

29.886002 -95.376581 Intermittent 0.02 acre Non-section 10 
– Water 

E117-
00-00 

29.862611 -95.558969 Intermittent 0.03 acre Non-section 10 
- Water 

Drainage 
Ditch 

29.883831 -95.762213 Drainage 
Ditch 

0.01 acre Non-section 10 
– Water 

W167-
01-00 

29.860431 -95.596771 Intermittent 0.02 acre Non-section 10 
- Water 
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WETLAND DETERMINATION DATA FORM – Atlantic and Gulf Coastal Plain Region 
 

Project/Site:                                                                                             City/County:                                                           Sampling Date:                              

Applicant/Owner:                                                                                                                                     State:                     Sampling Point:                               

Investigator(s):                                                                                         Section, Township, Range:                                                                                         

Landform (hillslope, terrace, etc.):                                                           Local relief (concave, convex, none):                                       Slope (%):                  

Subregion (LRR or MLRA):                                                  Lat:                                                 Long:                                                       Datum:                     

Soil Map Unit Name:                                                                                                                                        NWI classification:                                               

Are climatic / hydrologic conditions on the site typical for this time of year?  Yes               No               (If no, explain in Remarks.)  

Are Vegetation            , Soil             , or Hydrology              significantly disturbed?            Are “Normal Circumstances” present?   Yes               No              

Are Vegetation            , Soil             , or Hydrology              naturally problematic?             (If needed, explain any answers in Remarks.) 

SUMMARY OF FINDINGS –  Attach site map showing sampling point locations, transects, important features, etc. 

Hydrophytic Vegetation Present? Yes                 No               

Hydric Soil Present?  Yes                 No               

Wetland Hydrology Present? Yes                 No               

Is the Sampled Area 

within a Wetland?                   Yes                   No                

Remarks: 

 

 

HYDROLOGY 

Wetland Hydrology Indicators:  Secondary Indicators (minimum of two required) 

Primary Indicators (minimum of one is required; check all that apply)                                                           Surface Soil Cracks (B6) 

       Surface Water (A1)        Aquatic Fauna (B13)        Sparsely Vegetated Concave Surface (B8) 

       High Water Table (A2)        Marl Deposits (B15) (LRR U)        Drainage Patterns (B10) 

       Saturation (A3)        Hydrogen Sulfide Odor (C1)        Moss Trim Lines (B16) 

       Water Marks (B1)        Oxidized Rhizospheres along Living Roots (C3)        Dry-Season Water Table (C2) 

       Sediment Deposits (B2)        Presence of Reduced Iron (C4)        Crayfish Burrows (C8) 

       Drift Deposits (B3)        Recent Iron Reduction in Tilled Soils (C6)        Saturation Visible on Aerial Imagery (C9) 

       Algal Mat or Crust (B4)        Thin Muck Surface (C7)        Geomorphic Position (D2) 

       Iron Deposits (B5)        Other (Explain in Remarks)        Shallow Aquitard (D3) 

       Inundation Visible on Aerial Imagery (B7)         FAC-Neutral Test (D5) 

       Water-Stained Leaves (B9)         Sphagnum moss (D8) (LRR T, U) 

Field Observations: 

Surface Water Present? Yes             No             Depth (inches):                           

Water Table Present?  Yes             No             Depth (inches):                           

Saturation Present?    Yes             No             Depth (inches):                          
(includes capillary fringe) 

 

 

Wetland Hydrology Present?    Yes                 No              

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 

 

Remarks: 

 

 

Surface Water Supply Project - Segment E Houston, Harris County 02/07/2017
West Harris County Regional Water Authority TX SP-1

CDB, REW N/A
Plain Flat 0

MLRA 150A LRR T 29.883894 -95.462434 NAD83
Addicks-Urban land complex PFO1A

x
- - - x
- - -

x
X X
X

✔

✔

x
X

X 8 inches X
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VEGETATION (Four Strata) – Use scientific names of plants.     Sampling Point:                        

                            Absolute   Dominant  Indicator 
Tree Stratum  (Plot size:                               )                         % Cover    Species?    Status   

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

8.                                                                                                                                               

                                                                                                               = Total Cover 

                                                    50% of total cover:                  20% of total cover:                

Sapling/Shrub Stratum  (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

8.                                                                                                                                               

                                                                                                               = Total Cover 

                                                    50% of total cover:                  20% of total cover:                

Herb Stratum  (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

8.                                                                                                                                               

9.                                                                                                                                               

10.                                                                                                                                             

11.                                                                                                                                             

12.                                                                                                                                             

                                                                                                               = Total Cover 

                                                    50% of total cover:                  20% of total cover:                

Woody Vine Stratum  (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

                                                                                                               = Total Cover 

                                                    50% of total cover:                  20% of total cover:                

Dominance Test worksheet: 

Number of Dominant Species   
That Are OBL, FACW, or FAC:                              (A) 
 
Total Number of Dominant    
Species Across All Strata:                               (B) 
 
Percent of Dominant Species 
That Are OBL, FACW, or FAC:                              (A/B) 

 
Prevalence Index worksheet: 

       Total % Cover of:                    Multiply by:        

OBL species                        x 1 =                       

FACW species                        x 2 =                       

FAC species                        x 3 =                       

FACU species                        x 4 =                       

UPL species                        x 5 =                       

Column Totals:                        (A)                          (B) 

         Prevalence Index  = B/A =                              

Hydrophytic Vegetation Indicators:  

       1 - Rapid Test for Hydrophytic Vegetation  

       2 - Dominance Test is >50% 

       3 - Prevalence Index is ≤3.01 

       Problematic Hydrophytic Vegetation1 (Explain) 

 
1Indicators of hydric soil and wetland hydrology must 
be present, unless disturbed or problematic. 

Definitions of Four Vegetation Strata: 
 
Tree – Woody plants, excluding vines, 3 in. (7.6 cm) or 
more in diameter at breast height (DBH), regardless of 
height. 
 
Sapling/Shrub – Woody plants, excluding vines, less 
than 3 in. DBH and greater than 3.28 ft (1 m) tall. 
 
Herb – All herbaceous (non-woody) plants, regardless 
of size, and woody plants less than 3.28 ft tall. 
  
Woody vine – All woody vines greater than 3.28 ft in 
height.   
 

Hydrophytic  
Vegetation 
Present?                 Yes                 No              
 

Remarks:  (If observed, list morphological adaptations below). 

SP-1

30' x 30'

Celtis occidentalis
Quercus nigra

Liquidambar styraciflua 35%
20%
20%

75%

Yes
Yes
Yes

FAC
FACU
FAC

6

8

75%

0 0
2% 4%37.5% 15%
92% 276%30' x 30'

Ligustrum sinense
10%
10%

20%

Yes
Yes

FAC
FAC

50% 200%Liquidambar styraciflua
0 0
144% 480%

3.33

✔

10% 4%
30' x 30'

Ligustrum sinense
Sabal minor

30%
10%
2%

42%

Yes
Yes
No

FACU
FAC
FACW

Lonicera japonica

21% 8.4%
30' x 30'

Smilax bona-nox 7%

7%

Yes FAC

3.5% 1.4% X
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SOIL                                                      Sampling Point:                        

Profile Description:  (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 

 Depth                    Matrix                                           Redox Features                              
 (inches)           Color (moist)            %           Color (moist)             %         Type1       Loc2           Texture                             Remarks                           

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          
1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains.                2Location:  PL=Pore Lining, M=Matrix. 
Hydric Soil Indicators:  (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils

3
: 

       Histosol (A1)        Polyvalue Below Surface (S8) (LRR S, T, U)        1 cm Muck (A9) (LRR O) 

       Histic Epipedon (A2)        Thin Dark Surface (S9) (LRR S, T, U)        2 cm Muck (A10) (LRR S) 

       Black Histic (A3)        Loamy Mucky Mineral (F1) (LRR O)        Reduced Vertic (F18) (outside MLRA 150A,B) 

       Hydrogen Sulfide (A4)        Loamy Gleyed Matrix (F2)        Piedmont Floodplain Soils (F19) (LRR P, S, T) 

       Stratified Layers (A5)        Depleted Matrix (F3)        Anomalous Bright Loamy Soils (F20) 

       Organic Bodies (A6) (LRR P, T, U)        Redox Dark Surface (F6)           (MLRA 153B) 

       5 cm Mucky Mineral (A7) (LRR P, T, U)        Depleted Dark Surface (F7)        Red Parent Material (TF2) 

       Muck Presence (A8) (LRR U)        Redox Depressions (F8)        Very Shallow Dark Surface (TF12)  

       1 cm Muck (A9) (LRR P, T)        Marl (F10) (LRR U)        Other (Explain in Remarks) 

       Depleted Below Dark Surface (A11)        Depleted Ochric (F11) (MLRA 151)  

       Thick Dark Surface (A12)        Iron-Manganese Masses (F12) (LRR O, P, T)          
3Indicators of hydrophytic vegetation and 

       Coast Prairie Redox (A16) (MLRA 150A)        Umbric Surface (F13) (LRR P, T, U)             wetland hydrology must be present, 

       Sandy Mucky Mineral (S1) (LRR O, S)        Delta Ochric (F17) (MLRA 151)             unless disturbed or problematic. 

       Sandy Gleyed Matrix (S4)        Reduced Vertic (F18) (MLRA 150A, 150B)  

       Sandy Redox (S5)        Piedmont Floodplain Soils (F19) (MLRA 149A) 

       Stripped Matrix (S6)        Anomalous Bright Loamy Soils (F20) (MLRA 149A, 153C, 153D) 

       Dark Surface (S7) (LRR P, S, T, U)  

Restrictive Layer (if observed): 

     Type:                                                                  

     Depth (inches):                                                 

 

 

Hydric Soil Present?     Yes                 No              

Remarks: 

 

 

 

SP-1

0-1
1-8
8-18

10 YR 3/1
10 YR 4/1
10 YR 4/1

100%

100%

99% 7.5 YR 3/4 1% C M

Silt loam
Silt loam
Silt loam

✔

X



US Army Corps of Engineers                      Atlantic and Gulf Coastal Plain Region – Version 2.0 

WETLAND DETERMINATION DATA FORM – Atlantic and Gulf Coastal Plain Region 
 

Project/Site:                                                                                             City/County:                                                           Sampling Date:                              

Applicant/Owner:                                                                                                                                     State:                     Sampling Point:                               

Investigator(s):                                                                                         Section, Township, Range:                                                                                         

Landform (hillslope, terrace, etc.):                                                           Local relief (concave, convex, none):                                       Slope (%):                  

Subregion (LRR or MLRA):                                                  Lat:                                                 Long:                                                       Datum:                     

Soil Map Unit Name:                                                                                                                                        NWI classification:                                               

Are climatic / hydrologic conditions on the site typical for this time of year?  Yes               No               (If no, explain in Remarks.)  

Are Vegetation            , Soil             , or Hydrology              significantly disturbed?            Are “Normal Circumstances” present?   Yes               No              

Are Vegetation            , Soil             , or Hydrology              naturally problematic?             (If needed, explain any answers in Remarks.) 

SUMMARY OF FINDINGS –  Attach site map showing sampling point locations, transects, important features, etc. 

Hydrophytic Vegetation Present? Yes                 No               

Hydric Soil Present?  Yes                 No               

Wetland Hydrology Present? Yes                 No               

Is the Sampled Area 

within a Wetland?                   Yes                   No                

Remarks: 

 

 

HYDROLOGY 

Wetland Hydrology Indicators:  Secondary Indicators (minimum of two required) 

Primary Indicators (minimum of one is required; check all that apply)                                                           Surface Soil Cracks (B6) 

       Surface Water (A1)        Aquatic Fauna (B13)        Sparsely Vegetated Concave Surface (B8) 

       High Water Table (A2)        Marl Deposits (B15) (LRR U)        Drainage Patterns (B10) 

       Saturation (A3)        Hydrogen Sulfide Odor (C1)        Moss Trim Lines (B16) 

       Water Marks (B1)        Oxidized Rhizospheres along Living Roots (C3)        Dry-Season Water Table (C2) 

       Sediment Deposits (B2)        Presence of Reduced Iron (C4)        Crayfish Burrows (C8) 

       Drift Deposits (B3)        Recent Iron Reduction in Tilled Soils (C6)        Saturation Visible on Aerial Imagery (C9) 

       Algal Mat or Crust (B4)        Thin Muck Surface (C7)        Geomorphic Position (D2) 

       Iron Deposits (B5)        Other (Explain in Remarks)        Shallow Aquitard (D3) 

       Inundation Visible on Aerial Imagery (B7)         FAC-Neutral Test (D5) 

       Water-Stained Leaves (B9)         Sphagnum moss (D8) (LRR T, U) 

Field Observations: 

Surface Water Present? Yes             No             Depth (inches):                           

Water Table Present?  Yes             No             Depth (inches):                           

Saturation Present?    Yes             No             Depth (inches):                          
(includes capillary fringe) 

 

 

Wetland Hydrology Present?    Yes                 No              

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 

 

Remarks: 

 

 

Surface Water Supply Project - Segment E Houston, Harris County 02/07/2017
West Harris County Regional Water Authority TX SP-2

CDB, REW NA
Plain Flat <1%

MLRA 150A LRR T 29.884146 -95.462545 NAD83
Addicks loam N/A

x
- - - x
- - -

 x
X X
X

x
X
X X



US Army Corps of Engineers                      Atlantic and Gulf Coastal Plain Region – Version 2.0 

VEGETATION (Four Strata) – Use scientific names of plants.     Sampling Point:                        

                            Absolute   Dominant  Indicator 
Tree Stratum  (Plot size:                               )                         % Cover    Species?    Status   

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

8.                                                                                                                                               

                                                                                                               = Total Cover 

                                                    50% of total cover:                  20% of total cover:                

Sapling/Shrub Stratum  (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

8.                                                                                                                                               

                                                                                                               = Total Cover 

                                                    50% of total cover:                  20% of total cover:                

Herb Stratum  (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

8.                                                                                                                                               

9.                                                                                                                                               

10.                                                                                                                                             

11.                                                                                                                                             

12.                                                                                                                                             

                                                                                                               = Total Cover 

                                                    50% of total cover:                  20% of total cover:                

Woody Vine Stratum  (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

                                                                                                               = Total Cover 

                                                    50% of total cover:                  20% of total cover:                

Dominance Test worksheet: 

Number of Dominant Species   
That Are OBL, FACW, or FAC:                              (A) 
 
Total Number of Dominant    
Species Across All Strata:                               (B) 
 
Percent of Dominant Species 
That Are OBL, FACW, or FAC:                              (A/B) 

 
Prevalence Index worksheet: 

       Total % Cover of:                    Multiply by:        

OBL species                        x 1 =                       

FACW species                        x 2 =                       

FAC species                        x 3 =                       

FACU species                        x 4 =                       

UPL species                        x 5 =                       

Column Totals:                        (A)                          (B) 

         Prevalence Index  = B/A =                              

Hydrophytic Vegetation Indicators:  

       1 - Rapid Test for Hydrophytic Vegetation  

       2 - Dominance Test is >50% 

       3 - Prevalence Index is ≤3.01 

       Problematic Hydrophytic Vegetation1 (Explain) 

 
1Indicators of hydric soil and wetland hydrology must 
be present, unless disturbed or problematic. 

Definitions of Four Vegetation Strata: 
 
Tree – Woody plants, excluding vines, 3 in. (7.6 cm) or 
more in diameter at breast height (DBH), regardless of 
height. 
 
Sapling/Shrub – Woody plants, excluding vines, less 
than 3 in. DBH and greater than 3.28 ft (1 m) tall. 
 
Herb – All herbaceous (non-woody) plants, regardless 
of size, and woody plants less than 3.28 ft tall. 
  
Woody vine – All woody vines greater than 3.28 ft in 
height.   
 

Hydrophytic  
Vegetation 
Present?                 Yes                 No              
 

Remarks:  (If observed, list morphological adaptations below). 

SP-2

30' x 30'

Liquidambar styraciflua
Quercus nigra 20%

5%

25%

Yes
Yes

FAC
FAC

4

5

80%

0 0
0 012.5% 5%
110% 330%30' x 30'

80%

80%

Yes FAC 10% 40%Ligustrum sinense
0 0
120% 370%

3.08

40% 16%
30' x 30'

10%

10%

Yes FACUCeltis occidentalis

5% 2%
30' x 30'

Smilax bona-nox 5%

5%

Yes FAC

2.5% 1% X



US Army Corps of Engineers                      Atlantic and Gulf Coastal Plain Region – Version 2.0 

SOIL                                                      Sampling Point:                        

Profile Description:  (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 

 Depth                    Matrix                                           Redox Features                              
 (inches)           Color (moist)            %           Color (moist)             %         Type1       Loc2           Texture                             Remarks                           

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          
1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains.                2Location:  PL=Pore Lining, M=Matrix. 
Hydric Soil Indicators:  (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils

3
: 

       Histosol (A1)        Polyvalue Below Surface (S8) (LRR S, T, U)        1 cm Muck (A9) (LRR O) 

       Histic Epipedon (A2)        Thin Dark Surface (S9) (LRR S, T, U)        2 cm Muck (A10) (LRR S) 

       Black Histic (A3)        Loamy Mucky Mineral (F1) (LRR O)        Reduced Vertic (F18) (outside MLRA 150A,B) 

       Hydrogen Sulfide (A4)        Loamy Gleyed Matrix (F2)        Piedmont Floodplain Soils (F19) (LRR P, S, T) 

       Stratified Layers (A5)        Depleted Matrix (F3)        Anomalous Bright Loamy Soils (F20) 

       Organic Bodies (A6) (LRR P, T, U)        Redox Dark Surface (F6)           (MLRA 153B) 

       5 cm Mucky Mineral (A7) (LRR P, T, U)        Depleted Dark Surface (F7)        Red Parent Material (TF2) 

       Muck Presence (A8) (LRR U)        Redox Depressions (F8)        Very Shallow Dark Surface (TF12)  

       1 cm Muck (A9) (LRR P, T)        Marl (F10) (LRR U)        Other (Explain in Remarks) 

       Depleted Below Dark Surface (A11)        Depleted Ochric (F11) (MLRA 151)  

       Thick Dark Surface (A12)        Iron-Manganese Masses (F12) (LRR O, P, T)          
3Indicators of hydrophytic vegetation and 

       Coast Prairie Redox (A16) (MLRA 150A)        Umbric Surface (F13) (LRR P, T, U)             wetland hydrology must be present, 

       Sandy Mucky Mineral (S1) (LRR O, S)        Delta Ochric (F17) (MLRA 151)             unless disturbed or problematic. 

       Sandy Gleyed Matrix (S4)        Reduced Vertic (F18) (MLRA 150A, 150B)  

       Sandy Redox (S5)        Piedmont Floodplain Soils (F19) (MLRA 149A) 

       Stripped Matrix (S6)        Anomalous Bright Loamy Soils (F20) (MLRA 149A, 153C, 153D) 

       Dark Surface (S7) (LRR P, S, T, U)  

Restrictive Layer (if observed): 

     Type:                                                                  

     Depth (inches):                                                 

 

 

Hydric Soil Present?     Yes                 No              

Remarks: 

 

 

 

SP-2

0-18 10 YR 3/1 100%

X



US Army Corps of Engineers                      Atlantic and Gulf Coastal Plain Region – Version 2.0 

WETLAND DETERMINATION DATA FORM – Atlantic and Gulf Coastal Plain Region 
 

Project/Site:                                                                                             City/County:                                                           Sampling Date:                              

Applicant/Owner:                                                                                                                                     State:                     Sampling Point:                               

Investigator(s):                                                                                         Section, Township, Range:                                                                                         

Landform (hillslope, terrace, etc.):                                                           Local relief (concave, convex, none):                                       Slope (%):                  

Subregion (LRR or MLRA):                                                  Lat:                                                 Long:                                                       Datum:                     

Soil Map Unit Name:                                                                                                                                        NWI classification:                                               

Are climatic / hydrologic conditions on the site typical for this time of year?  Yes               No               (If no, explain in Remarks.)  

Are Vegetation            , Soil             , or Hydrology              significantly disturbed?            Are “Normal Circumstances” present?   Yes               No              

Are Vegetation            , Soil             , or Hydrology              naturally problematic?             (If needed, explain any answers in Remarks.) 

SUMMARY OF FINDINGS –  Attach site map showing sampling point locations, transects, important features, etc. 

Hydrophytic Vegetation Present? Yes                 No               

Hydric Soil Present?  Yes                 No               

Wetland Hydrology Present? Yes                 No               

Is the Sampled Area 

within a Wetland?                   Yes                   No                

Remarks: 

 

 

HYDROLOGY 

Wetland Hydrology Indicators:  Secondary Indicators (minimum of two required) 

Primary Indicators (minimum of one is required; check all that apply)                                                           Surface Soil Cracks (B6) 

       Surface Water (A1)        Aquatic Fauna (B13)        Sparsely Vegetated Concave Surface (B8) 

       High Water Table (A2)        Marl Deposits (B15) (LRR U)        Drainage Patterns (B10) 

       Saturation (A3)        Hydrogen Sulfide Odor (C1)        Moss Trim Lines (B16) 

       Water Marks (B1)        Oxidized Rhizospheres along Living Roots (C3)        Dry-Season Water Table (C2) 

       Sediment Deposits (B2)        Presence of Reduced Iron (C4)        Crayfish Burrows (C8) 

       Drift Deposits (B3)        Recent Iron Reduction in Tilled Soils (C6)        Saturation Visible on Aerial Imagery (C9) 

       Algal Mat or Crust (B4)        Thin Muck Surface (C7)        Geomorphic Position (D2) 

       Iron Deposits (B5)        Other (Explain in Remarks)        Shallow Aquitard (D3) 

       Inundation Visible on Aerial Imagery (B7)         FAC-Neutral Test (D5) 

       Water-Stained Leaves (B9)         Sphagnum moss (D8) (LRR T, U) 

Field Observations: 

Surface Water Present? Yes             No             Depth (inches):                           

Water Table Present?  Yes             No             Depth (inches):                           

Saturation Present?    Yes             No             Depth (inches):                          
(includes capillary fringe) 

 

 

Wetland Hydrology Present?    Yes                 No              

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 

 

Remarks: 

 

 

Surface Water Supply Project - Segment E Houston, Harris County 02/07/2017
West Harris County Regional Water Authority TX SP-3

CDB, REW NA
Plain Convex ~5%

MLRA 150A LRR T 29.884414 -95.454673 NAD83
Addicks-Urban land complex N/A

x
- - - x
- - -

 x
X X
X

x
X
X X



US Army Corps of Engineers                      Atlantic and Gulf Coastal Plain Region – Version 2.0 

VEGETATION (Four Strata) – Use scientific names of plants.     Sampling Point:                        

                            Absolute   Dominant  Indicator 
Tree Stratum  (Plot size:                               )                         % Cover    Species?    Status   

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

8.                                                                                                                                               

                                                                                                               = Total Cover 

                                                    50% of total cover:                  20% of total cover:                

Sapling/Shrub Stratum  (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

8.                                                                                                                                               

                                                                                                               = Total Cover 

                                                    50% of total cover:                  20% of total cover:                

Herb Stratum  (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

8.                                                                                                                                               

9.                                                                                                                                               

10.                                                                                                                                             

11.                                                                                                                                             

12.                                                                                                                                             

                                                                                                               = Total Cover 

                                                    50% of total cover:                  20% of total cover:                

Woody Vine Stratum  (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

                                                                                                               = Total Cover 

                                                    50% of total cover:                  20% of total cover:                

Dominance Test worksheet: 

Number of Dominant Species   
That Are OBL, FACW, or FAC:                              (A) 
 
Total Number of Dominant    
Species Across All Strata:                               (B) 
 
Percent of Dominant Species 
That Are OBL, FACW, or FAC:                              (A/B) 

 
Prevalence Index worksheet: 

       Total % Cover of:                    Multiply by:        

OBL species                        x 1 =                       

FACW species                        x 2 =                       

FAC species                        x 3 =                       

FACU species                        x 4 =                       

UPL species                        x 5 =                       

Column Totals:                        (A)                          (B) 

         Prevalence Index  = B/A =                              

Hydrophytic Vegetation Indicators:  

       1 - Rapid Test for Hydrophytic Vegetation  

       2 - Dominance Test is >50% 

       3 - Prevalence Index is ≤3.01 

       Problematic Hydrophytic Vegetation1 (Explain) 

 
1Indicators of hydric soil and wetland hydrology must 
be present, unless disturbed or problematic. 

Definitions of Four Vegetation Strata: 
 
Tree – Woody plants, excluding vines, 3 in. (7.6 cm) or 
more in diameter at breast height (DBH), regardless of 
height. 
 
Sapling/Shrub – Woody plants, excluding vines, less 
than 3 in. DBH and greater than 3.28 ft (1 m) tall. 
 
Herb – All herbaceous (non-woody) plants, regardless 
of size, and woody plants less than 3.28 ft tall. 
  
Woody vine – All woody vines greater than 3.28 ft in 
height.   
 

Hydrophytic  
Vegetation 
Present?                 Yes                 No              
 

Remarks:  (If observed, list morphological adaptations below). 

SP-3

30' x 30'
1

2

50%

0 0
25% 50%
0 030' x 30'
55% 220%
0 0
80% 270%

3.38

30' x 30'

Andropogon glomeratus
Rubus trivialis
Vicia sativa

30%
25%
15%
10%

80%

Yes
Yes
No
No

FACU
FACW
FACU
FACU

Lolium perenne

40% 16%
30' x 30'

X



US Army Corps of Engineers                      Atlantic and Gulf Coastal Plain Region – Version 2.0 

SOIL                                                      Sampling Point:                        

Profile Description:  (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 

 Depth                    Matrix                                           Redox Features                              
 (inches)           Color (moist)            %           Color (moist)             %         Type1       Loc2           Texture                             Remarks                           

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          
1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains.                2Location:  PL=Pore Lining, M=Matrix. 
Hydric Soil Indicators:  (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils

3
: 

       Histosol (A1)        Polyvalue Below Surface (S8) (LRR S, T, U)        1 cm Muck (A9) (LRR O) 

       Histic Epipedon (A2)        Thin Dark Surface (S9) (LRR S, T, U)        2 cm Muck (A10) (LRR S) 

       Black Histic (A3)        Loamy Mucky Mineral (F1) (LRR O)        Reduced Vertic (F18) (outside MLRA 150A,B) 

       Hydrogen Sulfide (A4)        Loamy Gleyed Matrix (F2)        Piedmont Floodplain Soils (F19) (LRR P, S, T) 

       Stratified Layers (A5)        Depleted Matrix (F3)        Anomalous Bright Loamy Soils (F20) 

       Organic Bodies (A6) (LRR P, T, U)        Redox Dark Surface (F6)           (MLRA 153B) 

       5 cm Mucky Mineral (A7) (LRR P, T, U)        Depleted Dark Surface (F7)        Red Parent Material (TF2) 

       Muck Presence (A8) (LRR U)        Redox Depressions (F8)        Very Shallow Dark Surface (TF12)  

       1 cm Muck (A9) (LRR P, T)        Marl (F10) (LRR U)        Other (Explain in Remarks) 

       Depleted Below Dark Surface (A11)        Depleted Ochric (F11) (MLRA 151)  

       Thick Dark Surface (A12)        Iron-Manganese Masses (F12) (LRR O, P, T)          
3Indicators of hydrophytic vegetation and 

       Coast Prairie Redox (A16) (MLRA 150A)        Umbric Surface (F13) (LRR P, T, U)             wetland hydrology must be present, 

       Sandy Mucky Mineral (S1) (LRR O, S)        Delta Ochric (F17) (MLRA 151)             unless disturbed or problematic. 

       Sandy Gleyed Matrix (S4)        Reduced Vertic (F18) (MLRA 150A, 150B)  

       Sandy Redox (S5)        Piedmont Floodplain Soils (F19) (MLRA 149A) 

       Stripped Matrix (S6)        Anomalous Bright Loamy Soils (F20) (MLRA 149A, 153C, 153D) 

       Dark Surface (S7) (LRR P, S, T, U)  

Restrictive Layer (if observed): 

     Type:                                                                  

     Depth (inches):                                                 

 

 

Hydric Soil Present?     Yes                 No              

Remarks: 

 

 

 

SP-3

0-18 10 YR 3/1 100% Clayey loam

X



US Army Corps of Engineers                      Atlantic and Gulf Coastal Plain Region – Version 2.0 

WETLAND DETERMINATION DATA FORM – Atlantic and Gulf Coastal Plain Region 
 

Project/Site:                                                                                             City/County:                                                           Sampling Date:                              

Applicant/Owner:                                                                                                                                     State:                     Sampling Point:                               

Investigator(s):                                                                                         Section, Township, Range:                                                                                         

Landform (hillslope, terrace, etc.):                                                           Local relief (concave, convex, none):                                       Slope (%):                  

Subregion (LRR or MLRA):                                                  Lat:                                                 Long:                                                       Datum:                     

Soil Map Unit Name:                                                                                                                                        NWI classification:                                               

Are climatic / hydrologic conditions on the site typical for this time of year?  Yes               No               (If no, explain in Remarks.)  

Are Vegetation            , Soil             , or Hydrology              significantly disturbed?            Are “Normal Circumstances” present?   Yes               No              

Are Vegetation            , Soil             , or Hydrology              naturally problematic?             (If needed, explain any answers in Remarks.) 

SUMMARY OF FINDINGS –  Attach site map showing sampling point locations, transects, important features, etc. 

Hydrophytic Vegetation Present? Yes                 No               

Hydric Soil Present?  Yes                 No               

Wetland Hydrology Present? Yes                 No               

Is the Sampled Area 

within a Wetland?                   Yes                   No                

Remarks: 

 

 

HYDROLOGY 

Wetland Hydrology Indicators:  Secondary Indicators (minimum of two required) 

Primary Indicators (minimum of one is required; check all that apply)                                                           Surface Soil Cracks (B6) 

       Surface Water (A1)        Aquatic Fauna (B13)        Sparsely Vegetated Concave Surface (B8) 

       High Water Table (A2)        Marl Deposits (B15) (LRR U)        Drainage Patterns (B10) 

       Saturation (A3)        Hydrogen Sulfide Odor (C1)        Moss Trim Lines (B16) 

       Water Marks (B1)        Oxidized Rhizospheres along Living Roots (C3)        Dry-Season Water Table (C2) 

       Sediment Deposits (B2)        Presence of Reduced Iron (C4)        Crayfish Burrows (C8) 

       Drift Deposits (B3)        Recent Iron Reduction in Tilled Soils (C6)        Saturation Visible on Aerial Imagery (C9) 

       Algal Mat or Crust (B4)        Thin Muck Surface (C7)        Geomorphic Position (D2) 

       Iron Deposits (B5)        Other (Explain in Remarks)        Shallow Aquitard (D3) 

       Inundation Visible on Aerial Imagery (B7)         FAC-Neutral Test (D5) 

       Water-Stained Leaves (B9)         Sphagnum moss (D8) (LRR T, U) 

Field Observations: 

Surface Water Present? Yes             No             Depth (inches):                           

Water Table Present?  Yes             No             Depth (inches):                           

Saturation Present?    Yes             No             Depth (inches):                          
(includes capillary fringe) 

 

 

Wetland Hydrology Present?    Yes                 No              

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 

 

Remarks: 

 

 

Surface Water Supply Project - Segment E Houston, Harris County 02/07/2017
West Harris County Regional Water Authority TX SP-4

CDB, REW NA
Plain Convex 0-1%

MLRA 150A LRR T 29.884374 -95.453514 NAD83
Addicks-Urban land complex N/A

x
- - - x
- - -

x
X X
X

✔

✔

x
X
X X



US Army Corps of Engineers                      Atlantic and Gulf Coastal Plain Region – Version 2.0 

VEGETATION (Four Strata) – Use scientific names of plants.     Sampling Point:                        

                            Absolute   Dominant  Indicator 
Tree Stratum  (Plot size:                               )                         % Cover    Species?    Status   

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

8.                                                                                                                                               

                                                                                                               = Total Cover 

                                                    50% of total cover:                  20% of total cover:                

Sapling/Shrub Stratum  (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

8.                                                                                                                                               

                                                                                                               = Total Cover 

                                                    50% of total cover:                  20% of total cover:                

Herb Stratum  (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

8.                                                                                                                                               

9.                                                                                                                                               

10.                                                                                                                                             

11.                                                                                                                                             

12.                                                                                                                                             

                                                                                                               = Total Cover 

                                                    50% of total cover:                  20% of total cover:                

Woody Vine Stratum  (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

                                                                                                               = Total Cover 

                                                    50% of total cover:                  20% of total cover:                

Dominance Test worksheet: 

Number of Dominant Species   
That Are OBL, FACW, or FAC:                              (A) 
 
Total Number of Dominant    
Species Across All Strata:                               (B) 
 
Percent of Dominant Species 
That Are OBL, FACW, or FAC:                              (A/B) 

 
Prevalence Index worksheet: 

       Total % Cover of:                    Multiply by:        

OBL species                        x 1 =                       

FACW species                        x 2 =                       

FAC species                        x 3 =                       

FACU species                        x 4 =                       

UPL species                        x 5 =                       

Column Totals:                        (A)                          (B) 

         Prevalence Index  = B/A =                              

Hydrophytic Vegetation Indicators:  

       1 - Rapid Test for Hydrophytic Vegetation  

       2 - Dominance Test is >50% 

       3 - Prevalence Index is ≤3.01 

       Problematic Hydrophytic Vegetation1 (Explain) 

 
1Indicators of hydric soil and wetland hydrology must 
be present, unless disturbed or problematic. 

Definitions of Four Vegetation Strata: 
 
Tree – Woody plants, excluding vines, 3 in. (7.6 cm) or 
more in diameter at breast height (DBH), regardless of 
height. 
 
Sapling/Shrub – Woody plants, excluding vines, less 
than 3 in. DBH and greater than 3.28 ft (1 m) tall. 
 
Herb – All herbaceous (non-woody) plants, regardless 
of size, and woody plants less than 3.28 ft tall. 
  
Woody vine – All woody vines greater than 3.28 ft in 
height.   
 

Hydrophytic  
Vegetation 
Present?                 Yes                 No              
 

Remarks:  (If observed, list morphological adaptations below). 

SP-4

30' x 30'

Quercus nigra
Ulmus americana

Pinus taeda 5%
5%
5%

15%

Yes
Yes
Yes

FAC
FAC
FAC

5

7

71.43%

5% 5%
20% 40%7.5% 3%
20% 60%30' x 30'

5%

5%

Yes FAC 50% 200%Ligustrum sinsnese
2% 10%
97% 315%

3.25

✔

2.5% 1%
30' x 30'

Cyperus entrerianus
Cynodon dactylon
Hydrocotyle umbellata
Allium ascalonicum

30%
20%
20%
5%
2%

77%

Yes
Yes
Yes
No
No

FACU
FACW
FACU
OBL
UPL

Lolium perenne

38.5% 15.4%
30' x 30'

X



US Army Corps of Engineers                      Atlantic and Gulf Coastal Plain Region – Version 2.0 

SOIL                                                      Sampling Point:                        

Profile Description:  (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 

 Depth                    Matrix                                           Redox Features                              
 (inches)           Color (moist)            %           Color (moist)             %         Type1       Loc2           Texture                             Remarks                           

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          
1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains.                2Location:  PL=Pore Lining, M=Matrix. 
Hydric Soil Indicators:  (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils

3
: 

       Histosol (A1)        Polyvalue Below Surface (S8) (LRR S, T, U)        1 cm Muck (A9) (LRR O) 

       Histic Epipedon (A2)        Thin Dark Surface (S9) (LRR S, T, U)        2 cm Muck (A10) (LRR S) 

       Black Histic (A3)        Loamy Mucky Mineral (F1) (LRR O)        Reduced Vertic (F18) (outside MLRA 150A,B) 

       Hydrogen Sulfide (A4)        Loamy Gleyed Matrix (F2)        Piedmont Floodplain Soils (F19) (LRR P, S, T) 

       Stratified Layers (A5)        Depleted Matrix (F3)        Anomalous Bright Loamy Soils (F20) 

       Organic Bodies (A6) (LRR P, T, U)        Redox Dark Surface (F6)           (MLRA 153B) 

       5 cm Mucky Mineral (A7) (LRR P, T, U)        Depleted Dark Surface (F7)        Red Parent Material (TF2) 

       Muck Presence (A8) (LRR U)        Redox Depressions (F8)        Very Shallow Dark Surface (TF12)  

       1 cm Muck (A9) (LRR P, T)        Marl (F10) (LRR U)        Other (Explain in Remarks) 

       Depleted Below Dark Surface (A11)        Depleted Ochric (F11) (MLRA 151)  

       Thick Dark Surface (A12)        Iron-Manganese Masses (F12) (LRR O, P, T)          
3Indicators of hydrophytic vegetation and 

       Coast Prairie Redox (A16) (MLRA 150A)        Umbric Surface (F13) (LRR P, T, U)             wetland hydrology must be present, 

       Sandy Mucky Mineral (S1) (LRR O, S)        Delta Ochric (F17) (MLRA 151)             unless disturbed or problematic. 

       Sandy Gleyed Matrix (S4)        Reduced Vertic (F18) (MLRA 150A, 150B)  

       Sandy Redox (S5)        Piedmont Floodplain Soils (F19) (MLRA 149A) 

       Stripped Matrix (S6)        Anomalous Bright Loamy Soils (F20) (MLRA 149A, 153C, 153D) 

       Dark Surface (S7) (LRR P, S, T, U)  

Restrictive Layer (if observed): 

     Type:                                                                  

     Depth (inches):                                                 

 

 

Hydric Soil Present?     Yes                 No              

Remarks: 

 

 

 

SP-4

0-1
1-4
4-12

10 YR 3/1
10 YR 4/2
10 YR 4/2

100%

95%
85%
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7.5 YR 4/6

5%
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C
C
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✔
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US Army Corps of Engineers                      Atlantic and Gulf Coastal Plain Region – Version 2.0 

WETLAND DETERMINATION DATA FORM – Atlantic and Gulf Coastal Plain Region 
 

Project/Site:                                                                                             City/County:                                                           Sampling Date:                              

Applicant/Owner:                                                                                                                                     State:                     Sampling Point:                               

Investigator(s):                                                                                         Section, Township, Range:                                                                                         

Landform (hillslope, terrace, etc.):                                                           Local relief (concave, convex, none):                                       Slope (%):                  

Subregion (LRR or MLRA):                                                  Lat:                                                 Long:                                                       Datum:                     

Soil Map Unit Name:                                                                                                                                        NWI classification:                                               

Are climatic / hydrologic conditions on the site typical for this time of year?  Yes               No               (If no, explain in Remarks.)  

Are Vegetation            , Soil             , or Hydrology              significantly disturbed?            Are “Normal Circumstances” present?   Yes               No              

Are Vegetation            , Soil             , or Hydrology              naturally problematic?             (If needed, explain any answers in Remarks.) 

SUMMARY OF FINDINGS –  Attach site map showing sampling point locations, transects, important features, etc. 

Hydrophytic Vegetation Present? Yes                 No               

Hydric Soil Present?  Yes                 No               

Wetland Hydrology Present? Yes                 No               

Is the Sampled Area 

within a Wetland?                   Yes                   No                

Remarks: 

 

 

HYDROLOGY 

Wetland Hydrology Indicators:  Secondary Indicators (minimum of two required) 

Primary Indicators (minimum of one is required; check all that apply)                                                           Surface Soil Cracks (B6) 

       Surface Water (A1)        Aquatic Fauna (B13)        Sparsely Vegetated Concave Surface (B8) 

       High Water Table (A2)        Marl Deposits (B15) (LRR U)        Drainage Patterns (B10) 

       Saturation (A3)        Hydrogen Sulfide Odor (C1)        Moss Trim Lines (B16) 

       Water Marks (B1)        Oxidized Rhizospheres along Living Roots (C3)        Dry-Season Water Table (C2) 

       Sediment Deposits (B2)        Presence of Reduced Iron (C4)        Crayfish Burrows (C8) 

       Drift Deposits (B3)        Recent Iron Reduction in Tilled Soils (C6)        Saturation Visible on Aerial Imagery (C9) 

       Algal Mat or Crust (B4)        Thin Muck Surface (C7)        Geomorphic Position (D2) 

       Iron Deposits (B5)        Other (Explain in Remarks)        Shallow Aquitard (D3) 

       Inundation Visible on Aerial Imagery (B7)         FAC-Neutral Test (D5) 

       Water-Stained Leaves (B9)         Sphagnum moss (D8) (LRR T, U) 

Field Observations: 

Surface Water Present? Yes             No             Depth (inches):                           

Water Table Present?  Yes             No             Depth (inches):                           

Saturation Present?    Yes             No             Depth (inches):                          
(includes capillary fringe) 

 

 

Wetland Hydrology Present?    Yes                 No              

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 

 

Remarks: 

 

 

x
X X
X

✔

✔

✔

x 0 inches
X 10 inches
X 6 inches X

Surface Water Supply Project - Segment J Houston, Harris County 02/07/2017
West Harris County Regional Water Authority TX SP-5

CDB, REW NA
Plain Convex ~7%

MLRA 150A LRR T 29.855097 -95.639821 NAD83
Katy fine sandy loam, 0 to 1 percent slopes N/A

x
- - - x
- - -



US Army Corps of Engineers                      Atlantic and Gulf Coastal Plain Region – Version 2.0 

VEGETATION (Four Strata) – Use scientific names of plants.     Sampling Point:                        

                            Absolute   Dominant  Indicator 
Tree Stratum  (Plot size:                               )                         % Cover    Species?    Status   

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

8.                                                                                                                                               

                                                                                                               = Total Cover 

                                                    50% of total cover:                  20% of total cover:                

Sapling/Shrub Stratum  (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

8.                                                                                                                                               

                                                                                                               = Total Cover 

                                                    50% of total cover:                  20% of total cover:                

Herb Stratum  (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

8.                                                                                                                                               

9.                                                                                                                                               

10.                                                                                                                                             

11.                                                                                                                                             

12.                                                                                                                                             

                                                                                                               = Total Cover 

                                                    50% of total cover:                  20% of total cover:                

Woody Vine Stratum  (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

                                                                                                               = Total Cover 

                                                    50% of total cover:                  20% of total cover:                

Dominance Test worksheet: 

Number of Dominant Species   
That Are OBL, FACW, or FAC:                              (A) 
 
Total Number of Dominant    
Species Across All Strata:                               (B) 
 
Percent of Dominant Species 
That Are OBL, FACW, or FAC:                              (A/B) 

 
Prevalence Index worksheet: 

       Total % Cover of:                    Multiply by:        

OBL species                        x 1 =                       

FACW species                        x 2 =                       

FAC species                        x 3 =                       

FACU species                        x 4 =                       

UPL species                        x 5 =                       

Column Totals:                        (A)                          (B) 

         Prevalence Index  = B/A =                              

Hydrophytic Vegetation Indicators:  

       1 - Rapid Test for Hydrophytic Vegetation  

       2 - Dominance Test is >50% 

       3 - Prevalence Index is ≤3.01 

       Problematic Hydrophytic Vegetation1 (Explain) 

 
1Indicators of hydric soil and wetland hydrology must 
be present, unless disturbed or problematic. 

Definitions of Four Vegetation Strata: 
 
Tree – Woody plants, excluding vines, 3 in. (7.6 cm) or 
more in diameter at breast height (DBH), regardless of 
height. 
 
Sapling/Shrub – Woody plants, excluding vines, less 
than 3 in. DBH and greater than 3.28 ft (1 m) tall. 
 
Herb – All herbaceous (non-woody) plants, regardless 
of size, and woody plants less than 3.28 ft tall. 
  
Woody vine – All woody vines greater than 3.28 ft in 
height.   
 

Hydrophytic  
Vegetation 
Present?                 Yes                 No              
 

Remarks:  (If observed, list morphological adaptations below). 

30' x 30'
1

1

100%

80% 80%
0 0
0 030' x 30'
0 0
0 0
80% 80%

1.0

✔

✔

30' x 30'

Juncus effusus
Alternanthera philoxeroides
Typha latifolia

50%
15%
10%
5%

80%

Yes
No
No
No

OBL
OBL
OBL
OBL

Eleocharis vivipara

40% 16%
30' x 30'

X

SP-5



US Army Corps of Engineers                      Atlantic and Gulf Coastal Plain Region – Version 2.0 

SOIL                                                      Sampling Point:                        

Profile Description:  (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 

 Depth                    Matrix                                           Redox Features                              
 (inches)           Color (moist)            %           Color (moist)             %         Type1       Loc2           Texture                             Remarks                           

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          
1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains.                2Location:  PL=Pore Lining, M=Matrix. 
Hydric Soil Indicators:  (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils

3
: 

       Histosol (A1)        Polyvalue Below Surface (S8) (LRR S, T, U)        1 cm Muck (A9) (LRR O) 

       Histic Epipedon (A2)        Thin Dark Surface (S9) (LRR S, T, U)        2 cm Muck (A10) (LRR S) 

       Black Histic (A3)        Loamy Mucky Mineral (F1) (LRR O)        Reduced Vertic (F18) (outside MLRA 150A,B) 

       Hydrogen Sulfide (A4)        Loamy Gleyed Matrix (F2)        Piedmont Floodplain Soils (F19) (LRR P, S, T) 

       Stratified Layers (A5)        Depleted Matrix (F3)        Anomalous Bright Loamy Soils (F20) 

       Organic Bodies (A6) (LRR P, T, U)        Redox Dark Surface (F6)           (MLRA 153B) 

       5 cm Mucky Mineral (A7) (LRR P, T, U)        Depleted Dark Surface (F7)        Red Parent Material (TF2) 

       Muck Presence (A8) (LRR U)        Redox Depressions (F8)        Very Shallow Dark Surface (TF12)  

       1 cm Muck (A9) (LRR P, T)        Marl (F10) (LRR U)        Other (Explain in Remarks) 

       Depleted Below Dark Surface (A11)        Depleted Ochric (F11) (MLRA 151)  

       Thick Dark Surface (A12)        Iron-Manganese Masses (F12) (LRR O, P, T)          
3Indicators of hydrophytic vegetation and 

       Coast Prairie Redox (A16) (MLRA 150A)        Umbric Surface (F13) (LRR P, T, U)             wetland hydrology must be present, 

       Sandy Mucky Mineral (S1) (LRR O, S)        Delta Ochric (F17) (MLRA 151)             unless disturbed or problematic. 

       Sandy Gleyed Matrix (S4)        Reduced Vertic (F18) (MLRA 150A, 150B)  

       Sandy Redox (S5)        Piedmont Floodplain Soils (F19) (MLRA 149A) 

       Stripped Matrix (S6)        Anomalous Bright Loamy Soils (F20) (MLRA 149A, 153C, 153D) 

       Dark Surface (S7) (LRR P, S, T, U)  

Restrictive Layer (if observed): 

     Type:                                                                  

     Depth (inches):                                                 

 

 

Hydric Soil Present?     Yes                 No              

Remarks: 

 

 

 

0-18 10 YR 3/1 98% 7.5 YR 4/6 2% C PL Clay

✔

X

SP-5



US Army Corps of Engineers                      Atlantic and Gulf Coastal Plain Region – Version 2.0 

WETLAND DETERMINATION DATA FORM – Atlantic and Gulf Coastal Plain Region 
 

Project/Site:                                                                                             City/County:                                                           Sampling Date:                              

Applicant/Owner:                                                                                                                                     State:                     Sampling Point:                               

Investigator(s):                                                                                         Section, Township, Range:                                                                                         

Landform (hillslope, terrace, etc.):                                                           Local relief (concave, convex, none):                                       Slope (%):                  

Subregion (LRR or MLRA):                                                  Lat:                                                 Long:                                                       Datum:                     

Soil Map Unit Name:                                                                                                                                        NWI classification:                                               

Are climatic / hydrologic conditions on the site typical for this time of year?  Yes               No               (If no, explain in Remarks.)  

Are Vegetation            , Soil             , or Hydrology              significantly disturbed?            Are “Normal Circumstances” present?   Yes               No              

Are Vegetation            , Soil             , or Hydrology              naturally problematic?             (If needed, explain any answers in Remarks.) 

SUMMARY OF FINDINGS –  Attach site map showing sampling point locations, transects, important features, etc. 

Hydrophytic Vegetation Present? Yes                 No               

Hydric Soil Present?  Yes                 No               

Wetland Hydrology Present? Yes                 No               

Is the Sampled Area 

within a Wetland?                   Yes                   No                

Remarks: 

 

 

HYDROLOGY 

Wetland Hydrology Indicators:  Secondary Indicators (minimum of two required) 

Primary Indicators (minimum of one is required; check all that apply)                                                           Surface Soil Cracks (B6) 

       Surface Water (A1)        Aquatic Fauna (B13)        Sparsely Vegetated Concave Surface (B8) 

       High Water Table (A2)        Marl Deposits (B15) (LRR U)        Drainage Patterns (B10) 

       Saturation (A3)        Hydrogen Sulfide Odor (C1)        Moss Trim Lines (B16) 

       Water Marks (B1)        Oxidized Rhizospheres along Living Roots (C3)        Dry-Season Water Table (C2) 

       Sediment Deposits (B2)        Presence of Reduced Iron (C4)        Crayfish Burrows (C8) 

       Drift Deposits (B3)        Recent Iron Reduction in Tilled Soils (C6)        Saturation Visible on Aerial Imagery (C9) 

       Algal Mat or Crust (B4)        Thin Muck Surface (C7)        Geomorphic Position (D2) 

       Iron Deposits (B5)        Other (Explain in Remarks)        Shallow Aquitard (D3) 

       Inundation Visible on Aerial Imagery (B7)         FAC-Neutral Test (D5) 

       Water-Stained Leaves (B9)         Sphagnum moss (D8) (LRR T, U) 

Field Observations: 

Surface Water Present? Yes             No             Depth (inches):                           

Water Table Present?  Yes             No             Depth (inches):                           

Saturation Present?    Yes             No             Depth (inches):                          
(includes capillary fringe) 

 

 

Wetland Hydrology Present?    Yes                 No              

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 

 

Remarks: 

 

 

 x
X X
X

x
X
X X

Surface Water Supply Project - Segment J Houston, Harris County 02/07/2017
West Harris County Regional Water Authority TX SP-6

CDB, REW NA
Plain Flat 0

MLRA 150A LRR T 29.855071 -95.639604 NAD83
Katy fine sandy loam, 0 to 1 percent slope N/A

x
- - - x
- - -



US Army Corps of Engineers                      Atlantic and Gulf Coastal Plain Region – Version 2.0 

VEGETATION (Four Strata) – Use scientific names of plants.     Sampling Point:                        

                            Absolute   Dominant  Indicator 
Tree Stratum  (Plot size:                               )                         % Cover    Species?    Status   

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

8.                                                                                                                                               

                                                                                                               = Total Cover 

                                                    50% of total cover:                  20% of total cover:                

Sapling/Shrub Stratum  (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

8.                                                                                                                                               

                                                                                                               = Total Cover 

                                                    50% of total cover:                  20% of total cover:                

Herb Stratum  (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

8.                                                                                                                                               

9.                                                                                                                                               

10.                                                                                                                                             

11.                                                                                                                                             

12.                                                                                                                                             

                                                                                                               = Total Cover 

                                                    50% of total cover:                  20% of total cover:                

Woody Vine Stratum  (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

                                                                                                               = Total Cover 

                                                    50% of total cover:                  20% of total cover:                

Dominance Test worksheet: 

Number of Dominant Species   
That Are OBL, FACW, or FAC:                              (A) 
 
Total Number of Dominant    
Species Across All Strata:                               (B) 
 
Percent of Dominant Species 
That Are OBL, FACW, or FAC:                              (A/B) 

 
Prevalence Index worksheet: 

       Total % Cover of:                    Multiply by:        

OBL species                        x 1 =                       

FACW species                        x 2 =                       

FAC species                        x 3 =                       

FACU species                        x 4 =                       

UPL species                        x 5 =                       

Column Totals:                        (A)                          (B) 

         Prevalence Index  = B/A =                              

Hydrophytic Vegetation Indicators:  

       1 - Rapid Test for Hydrophytic Vegetation  

       2 - Dominance Test is >50% 

       3 - Prevalence Index is ≤3.01 

       Problematic Hydrophytic Vegetation1 (Explain) 

 
1Indicators of hydric soil and wetland hydrology must 
be present, unless disturbed or problematic. 

Definitions of Four Vegetation Strata: 
 
Tree – Woody plants, excluding vines, 3 in. (7.6 cm) or 
more in diameter at breast height (DBH), regardless of 
height. 
 
Sapling/Shrub – Woody plants, excluding vines, less 
than 3 in. DBH and greater than 3.28 ft (1 m) tall. 
 
Herb – All herbaceous (non-woody) plants, regardless 
of size, and woody plants less than 3.28 ft tall. 
  
Woody vine – All woody vines greater than 3.28 ft in 
height.   
 

Hydrophytic  
Vegetation 
Present?                 Yes                 No              
 

Remarks:  (If observed, list morphological adaptations below). 

30' x 30'
1

3

33%

0 0
0 0
40% 120%30' x 30'
50% 200%
1% 5%
91% 325%

3.57

30' x 30'

Cynodon dactylon
Lolium perenne
Allium ascalonicum

40%
30%
20%
1%

91%

Yes
Yes
Yes
No

FAC
FACU
FACU
UPL

Calyptocarpus vialis

45.5% 18.2%
30' x 30'

X

SP-6



US Army Corps of Engineers                      Atlantic and Gulf Coastal Plain Region – Version 2.0 

SOIL                                                      Sampling Point:                        

Profile Description:  (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 

 Depth                    Matrix                                           Redox Features                              
 (inches)           Color (moist)            %           Color (moist)             %         Type1       Loc2           Texture                             Remarks                           

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          
1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains.                2Location:  PL=Pore Lining, M=Matrix. 
Hydric Soil Indicators:  (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils

3
: 

       Histosol (A1)        Polyvalue Below Surface (S8) (LRR S, T, U)        1 cm Muck (A9) (LRR O) 

       Histic Epipedon (A2)        Thin Dark Surface (S9) (LRR S, T, U)        2 cm Muck (A10) (LRR S) 

       Black Histic (A3)        Loamy Mucky Mineral (F1) (LRR O)        Reduced Vertic (F18) (outside MLRA 150A,B) 

       Hydrogen Sulfide (A4)        Loamy Gleyed Matrix (F2)        Piedmont Floodplain Soils (F19) (LRR P, S, T) 

       Stratified Layers (A5)        Depleted Matrix (F3)        Anomalous Bright Loamy Soils (F20) 

       Organic Bodies (A6) (LRR P, T, U)        Redox Dark Surface (F6)           (MLRA 153B) 

       5 cm Mucky Mineral (A7) (LRR P, T, U)        Depleted Dark Surface (F7)        Red Parent Material (TF2) 

       Muck Presence (A8) (LRR U)        Redox Depressions (F8)        Very Shallow Dark Surface (TF12)  

       1 cm Muck (A9) (LRR P, T)        Marl (F10) (LRR U)        Other (Explain in Remarks) 

       Depleted Below Dark Surface (A11)        Depleted Ochric (F11) (MLRA 151)  

       Thick Dark Surface (A12)        Iron-Manganese Masses (F12) (LRR O, P, T)          
3Indicators of hydrophytic vegetation and 

       Coast Prairie Redox (A16) (MLRA 150A)        Umbric Surface (F13) (LRR P, T, U)             wetland hydrology must be present, 

       Sandy Mucky Mineral (S1) (LRR O, S)        Delta Ochric (F17) (MLRA 151)             unless disturbed or problematic. 

       Sandy Gleyed Matrix (S4)        Reduced Vertic (F18) (MLRA 150A, 150B)  

       Sandy Redox (S5)        Piedmont Floodplain Soils (F19) (MLRA 149A) 

       Stripped Matrix (S6)        Anomalous Bright Loamy Soils (F20) (MLRA 149A, 153C, 153D) 

       Dark Surface (S7) (LRR P, S, T, U)  

Restrictive Layer (if observed): 

     Type:                                                                  

     Depth (inches):                                                 

 

 

Hydric Soil Present?     Yes                 No              

Remarks: 

 

 

 

0-1
1-4
4-18

10 YR 2/1
10 YR 4/2
10 YR 4/2

70%
70%
90%

7.5 YR 5/6
7.5 YR 5/6
7.5 YR 5/6

30%
30%
10%

MS
C
C

M
M
M

Sandy
Clay loam

Silt loam

X

SP-6



US Army Corps of Engineers                      Atlantic and Gulf Coastal Plain Region – Version 2.0 

WETLAND DETERMINATION DATA FORM – Atlantic and Gulf Coastal Plain Region 
 

Project/Site:                                                                                             City/County:                                                           Sampling Date:                              

Applicant/Owner:                                                                                                                                     State:                     Sampling Point:                               

Investigator(s):                                                                                         Section, Township, Range:                                                                                         

Landform (hillslope, terrace, etc.):                                                           Local relief (concave, convex, none):                                       Slope (%):                  

Subregion (LRR or MLRA):                                                  Lat:                                                 Long:                                                       Datum:                     

Soil Map Unit Name:                                                                                                                                        NWI classification:                                               

Are climatic / hydrologic conditions on the site typical for this time of year?  Yes               No               (If no, explain in Remarks.)  

Are Vegetation            , Soil             , or Hydrology              significantly disturbed?            Are “Normal Circumstances” present?   Yes               No              

Are Vegetation            , Soil             , or Hydrology              naturally problematic?             (If needed, explain any answers in Remarks.) 

SUMMARY OF FINDINGS –  Attach site map showing sampling point locations, transects, important features, etc. 

Hydrophytic Vegetation Present? Yes                 No               

Hydric Soil Present?  Yes                 No               

Wetland Hydrology Present? Yes                 No               

Is the Sampled Area 

within a Wetland?                   Yes                   No                

Remarks: 

 

 

HYDROLOGY 

Wetland Hydrology Indicators:  Secondary Indicators (minimum of two required) 

Primary Indicators (minimum of one is required; check all that apply)                                                           Surface Soil Cracks (B6) 

       Surface Water (A1)        Aquatic Fauna (B13)        Sparsely Vegetated Concave Surface (B8) 

       High Water Table (A2)        Marl Deposits (B15) (LRR U)        Drainage Patterns (B10) 

       Saturation (A3)        Hydrogen Sulfide Odor (C1)        Moss Trim Lines (B16) 

       Water Marks (B1)        Oxidized Rhizospheres along Living Roots (C3)        Dry-Season Water Table (C2) 

       Sediment Deposits (B2)        Presence of Reduced Iron (C4)        Crayfish Burrows (C8) 

       Drift Deposits (B3)        Recent Iron Reduction in Tilled Soils (C6)        Saturation Visible on Aerial Imagery (C9) 

       Algal Mat or Crust (B4)        Thin Muck Surface (C7)        Geomorphic Position (D2) 

       Iron Deposits (B5)        Other (Explain in Remarks)        Shallow Aquitard (D3) 

       Inundation Visible on Aerial Imagery (B7)         FAC-Neutral Test (D5) 

       Water-Stained Leaves (B9)         Sphagnum moss (D8) (LRR T, U) 

Field Observations: 

Surface Water Present? Yes             No             Depth (inches):                           

Water Table Present?  Yes             No             Depth (inches):                           

Saturation Present?    Yes             No             Depth (inches):                          
(includes capillary fringe) 

 

 

Wetland Hydrology Present?    Yes                 No              

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 

 

Remarks: 

 

 

x
X X
X

✔

x
X

X 1 inch X

Surface Water Supply Project - Segment J Houston, Harris County 02/07/2017
West Harris County Regional Water Authority TX SP-7

CDB, REW NA
Plain Flat 0

MLRA 150A LRR T 29.853908 -95.641563 NAD83
Aris fine sandy loam N/A

x
- - - x
- - -



US Army Corps of Engineers                      Atlantic and Gulf Coastal Plain Region – Version 2.0 

VEGETATION (Four Strata) – Use scientific names of plants.     Sampling Point:                        

                            Absolute   Dominant  Indicator 
Tree Stratum  (Plot size:                               )                         % Cover    Species?    Status   

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

8.                                                                                                                                               

                                                                                                               = Total Cover 

                                                    50% of total cover:                  20% of total cover:                

Sapling/Shrub Stratum  (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

8.                                                                                                                                               

                                                                                                               = Total Cover 

                                                    50% of total cover:                  20% of total cover:                

Herb Stratum  (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

8.                                                                                                                                               

9.                                                                                                                                               

10.                                                                                                                                             

11.                                                                                                                                             

12.                                                                                                                                             

                                                                                                               = Total Cover 

                                                    50% of total cover:                  20% of total cover:                

Woody Vine Stratum  (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

                                                                                                               = Total Cover 

                                                    50% of total cover:                  20% of total cover:                

Dominance Test worksheet: 

Number of Dominant Species   
That Are OBL, FACW, or FAC:                              (A) 
 
Total Number of Dominant    
Species Across All Strata:                               (B) 
 
Percent of Dominant Species 
That Are OBL, FACW, or FAC:                              (A/B) 

 
Prevalence Index worksheet: 

       Total % Cover of:                    Multiply by:        

OBL species                        x 1 =                       

FACW species                        x 2 =                       

FAC species                        x 3 =                       

FACU species                        x 4 =                       

UPL species                        x 5 =                       

Column Totals:                        (A)                          (B) 

         Prevalence Index  = B/A =                              

Hydrophytic Vegetation Indicators:  

       1 - Rapid Test for Hydrophytic Vegetation  

       2 - Dominance Test is >50% 

       3 - Prevalence Index is ≤3.01 

       Problematic Hydrophytic Vegetation1 (Explain) 

 
1Indicators of hydric soil and wetland hydrology must 
be present, unless disturbed or problematic. 

Definitions of Four Vegetation Strata: 
 
Tree – Woody plants, excluding vines, 3 in. (7.6 cm) or 
more in diameter at breast height (DBH), regardless of 
height. 
 
Sapling/Shrub – Woody plants, excluding vines, less 
than 3 in. DBH and greater than 3.28 ft (1 m) tall. 
 
Herb – All herbaceous (non-woody) plants, regardless 
of size, and woody plants less than 3.28 ft tall. 
  
Woody vine – All woody vines greater than 3.28 ft in 
height.   
 

Hydrophytic  
Vegetation 
Present?                 Yes                 No              
 

Remarks:  (If observed, list morphological adaptations below). 

30' x 30'
Ulmus americana 20%

20%

Yes FAC 4

4

100%

20% 20
47% 9410% 4%
20% 6030' x 30'

5%

5%

Yes FACW 0 0Quercus palustris
0 0
87% 174

2.00

✔

✔

2.5% 1%
30' x 30'

Juncus effusus
Andropogon glomeratus

35%
20%
7%

62%

Yes
Yes
No

FACW
OBL
FACW

Cyperus entrerianus

31%% 12.4%
30' x 30'

X

SP-7



US Army Corps of Engineers                      Atlantic and Gulf Coastal Plain Region – Version 2.0 

SOIL                                                      Sampling Point:                        

Profile Description:  (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 

 Depth                    Matrix                                           Redox Features                              
 (inches)           Color (moist)            %           Color (moist)             %         Type1       Loc2           Texture                             Remarks                           

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          
1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains.                2Location:  PL=Pore Lining, M=Matrix. 
Hydric Soil Indicators:  (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils

3
: 

       Histosol (A1)        Polyvalue Below Surface (S8) (LRR S, T, U)        1 cm Muck (A9) (LRR O) 

       Histic Epipedon (A2)        Thin Dark Surface (S9) (LRR S, T, U)        2 cm Muck (A10) (LRR S) 

       Black Histic (A3)        Loamy Mucky Mineral (F1) (LRR O)        Reduced Vertic (F18) (outside MLRA 150A,B) 

       Hydrogen Sulfide (A4)        Loamy Gleyed Matrix (F2)        Piedmont Floodplain Soils (F19) (LRR P, S, T) 

       Stratified Layers (A5)        Depleted Matrix (F3)        Anomalous Bright Loamy Soils (F20) 

       Organic Bodies (A6) (LRR P, T, U)        Redox Dark Surface (F6)           (MLRA 153B) 

       5 cm Mucky Mineral (A7) (LRR P, T, U)        Depleted Dark Surface (F7)        Red Parent Material (TF2) 

       Muck Presence (A8) (LRR U)        Redox Depressions (F8)        Very Shallow Dark Surface (TF12)  

       1 cm Muck (A9) (LRR P, T)        Marl (F10) (LRR U)        Other (Explain in Remarks) 

       Depleted Below Dark Surface (A11)        Depleted Ochric (F11) (MLRA 151)  

       Thick Dark Surface (A12)        Iron-Manganese Masses (F12) (LRR O, P, T)          
3Indicators of hydrophytic vegetation and 

       Coast Prairie Redox (A16) (MLRA 150A)        Umbric Surface (F13) (LRR P, T, U)             wetland hydrology must be present, 

       Sandy Mucky Mineral (S1) (LRR O, S)        Delta Ochric (F17) (MLRA 151)             unless disturbed or problematic. 

       Sandy Gleyed Matrix (S4)        Reduced Vertic (F18) (MLRA 150A, 150B)  

       Sandy Redox (S5)        Piedmont Floodplain Soils (F19) (MLRA 149A) 

       Stripped Matrix (S6)        Anomalous Bright Loamy Soils (F20) (MLRA 149A, 153C, 153D) 

       Dark Surface (S7) (LRR P, S, T, U)  

Restrictive Layer (if observed): 

     Type:                                                                  

     Depth (inches):                                                 

 

 

Hydric Soil Present?     Yes                 No              

Remarks: 

 

 

 

0-1
1-18

10 YR 4/2
10 YR 6/1

100%

60% 7.5 YR 5/8 40% C M
Silty clay

Clay

✔

X

SP-7



US Army Corps of Engineers                      Atlantic and Gulf Coastal Plain Region – Version 2.0 

WETLAND DETERMINATION DATA FORM – Atlantic and Gulf Coastal Plain Region 
 

Project/Site:                                                                                             City/County:                                                           Sampling Date:                              

Applicant/Owner:                                                                                                                                     State:                     Sampling Point:                               

Investigator(s):                                                                                         Section, Township, Range:                                                                                         

Landform (hillslope, terrace, etc.):                                                           Local relief (concave, convex, none):                                       Slope (%):                  

Subregion (LRR or MLRA):                                                  Lat:                                                 Long:                                                       Datum:                     

Soil Map Unit Name:                                                                                                                                        NWI classification:                                               

Are climatic / hydrologic conditions on the site typical for this time of year?  Yes               No               (If no, explain in Remarks.)  

Are Vegetation            , Soil             , or Hydrology              significantly disturbed?            Are “Normal Circumstances” present?   Yes               No              

Are Vegetation            , Soil             , or Hydrology              naturally problematic?             (If needed, explain any answers in Remarks.) 

SUMMARY OF FINDINGS –  Attach site map showing sampling point locations, transects, important features, etc. 

Hydrophytic Vegetation Present? Yes                 No               

Hydric Soil Present?  Yes                 No               

Wetland Hydrology Present? Yes                 No               

Is the Sampled Area 

within a Wetland?                   Yes                   No                

Remarks: 

 

 

HYDROLOGY 

Wetland Hydrology Indicators:  Secondary Indicators (minimum of two required) 

Primary Indicators (minimum of one is required; check all that apply)                                                           Surface Soil Cracks (B6) 

       Surface Water (A1)        Aquatic Fauna (B13)        Sparsely Vegetated Concave Surface (B8) 

       High Water Table (A2)        Marl Deposits (B15) (LRR U)        Drainage Patterns (B10) 

       Saturation (A3)        Hydrogen Sulfide Odor (C1)        Moss Trim Lines (B16) 

       Water Marks (B1)        Oxidized Rhizospheres along Living Roots (C3)        Dry-Season Water Table (C2) 

       Sediment Deposits (B2)        Presence of Reduced Iron (C4)        Crayfish Burrows (C8) 

       Drift Deposits (B3)        Recent Iron Reduction in Tilled Soils (C6)        Saturation Visible on Aerial Imagery (C9) 

       Algal Mat or Crust (B4)        Thin Muck Surface (C7)        Geomorphic Position (D2) 

       Iron Deposits (B5)        Other (Explain in Remarks)        Shallow Aquitard (D3) 

       Inundation Visible on Aerial Imagery (B7)         FAC-Neutral Test (D5) 

       Water-Stained Leaves (B9)         Sphagnum moss (D8) (LRR T, U) 

Field Observations: 

Surface Water Present? Yes             No             Depth (inches):                           

Water Table Present?  Yes             No             Depth (inches):                           

Saturation Present?    Yes             No             Depth (inches):                          
(includes capillary fringe) 

 

 

Wetland Hydrology Present?    Yes                 No              

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 

 

Remarks: 

 

 

x
X X
X

x
X
X X

Surface Water Supply Project - Segment J Houston, Harris County 02/07/2017
West Harris County Regional Water Authority TX SP-8

CDB, REW NA
Plain Flat 0-1%

MLRA 150A LRR T 29.853654 -95.641597 NAD83
Aris fine sandy loam PEM1C

x
- - - x
- - -



US Army Corps of Engineers                      Atlantic and Gulf Coastal Plain Region – Version 2.0 

VEGETATION (Four Strata) – Use scientific names of plants.     Sampling Point:                        

                            Absolute   Dominant  Indicator 
Tree Stratum  (Plot size:                               )                         % Cover    Species?    Status   

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

8.                                                                                                                                               

                                                                                                               = Total Cover 

                                                    50% of total cover:                  20% of total cover:                

Sapling/Shrub Stratum  (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

8.                                                                                                                                               

                                                                                                               = Total Cover 

                                                    50% of total cover:                  20% of total cover:                

Herb Stratum  (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

8.                                                                                                                                               

9.                                                                                                                                               

10.                                                                                                                                             

11.                                                                                                                                             

12.                                                                                                                                             

                                                                                                               = Total Cover 

                                                    50% of total cover:                  20% of total cover:                

Woody Vine Stratum  (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

                                                                                                               = Total Cover 

                                                    50% of total cover:                  20% of total cover:                

Dominance Test worksheet: 

Number of Dominant Species   
That Are OBL, FACW, or FAC:                              (A) 
 
Total Number of Dominant    
Species Across All Strata:                               (B) 
 
Percent of Dominant Species 
That Are OBL, FACW, or FAC:                              (A/B) 

 
Prevalence Index worksheet: 

       Total % Cover of:                    Multiply by:        

OBL species                        x 1 =                       

FACW species                        x 2 =                       

FAC species                        x 3 =                       

FACU species                        x 4 =                       

UPL species                        x 5 =                       

Column Totals:                        (A)                          (B) 

         Prevalence Index  = B/A =                              

Hydrophytic Vegetation Indicators:  

       1 - Rapid Test for Hydrophytic Vegetation  

       2 - Dominance Test is >50% 

       3 - Prevalence Index is ≤3.01 

       Problematic Hydrophytic Vegetation1 (Explain) 

 
1Indicators of hydric soil and wetland hydrology must 
be present, unless disturbed or problematic. 

Definitions of Four Vegetation Strata: 
 
Tree – Woody plants, excluding vines, 3 in. (7.6 cm) or 
more in diameter at breast height (DBH), regardless of 
height. 
 
Sapling/Shrub – Woody plants, excluding vines, less 
than 3 in. DBH and greater than 3.28 ft (1 m) tall. 
 
Herb – All herbaceous (non-woody) plants, regardless 
of size, and woody plants less than 3.28 ft tall. 
  
Woody vine – All woody vines greater than 3.28 ft in 
height.   
 

Hydrophytic  
Vegetation 
Present?                 Yes                 No              
 

Remarks:  (If observed, list morphological adaptations below). 

30' x 30'
Ulmus americana 20%

20%

Yes FAC 3

5

60%

0 0
35% 7010% 4%
45% 13530' x 30'

25%

25%

Yes FAC 70% 280Ligustrum sinense
0 0
150% 485

3.23

✔

12.5% 5%
30' x 30'

Rubus trivialis
Solidago sempervirens
Andropogon glomeratus

40%
30%
30%
5%

105%

Yes
Yes
Yes
No

FACU
FACU
FACW
FACW

Lolium perenne

52.5% 21%
30' x 30'

X

SP-8



US Army Corps of Engineers                      Atlantic and Gulf Coastal Plain Region – Version 2.0 

SOIL                                                      Sampling Point:                        

Profile Description:  (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 

 Depth                    Matrix                                           Redox Features                              
 (inches)           Color (moist)            %           Color (moist)             %         Type1       Loc2           Texture                             Remarks                           

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          
1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains.                2Location:  PL=Pore Lining, M=Matrix. 
Hydric Soil Indicators:  (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils

3
: 

       Histosol (A1)        Polyvalue Below Surface (S8) (LRR S, T, U)        1 cm Muck (A9) (LRR O) 

       Histic Epipedon (A2)        Thin Dark Surface (S9) (LRR S, T, U)        2 cm Muck (A10) (LRR S) 

       Black Histic (A3)        Loamy Mucky Mineral (F1) (LRR O)        Reduced Vertic (F18) (outside MLRA 150A,B) 

       Hydrogen Sulfide (A4)        Loamy Gleyed Matrix (F2)        Piedmont Floodplain Soils (F19) (LRR P, S, T) 

       Stratified Layers (A5)        Depleted Matrix (F3)        Anomalous Bright Loamy Soils (F20) 

       Organic Bodies (A6) (LRR P, T, U)        Redox Dark Surface (F6)           (MLRA 153B) 

       5 cm Mucky Mineral (A7) (LRR P, T, U)        Depleted Dark Surface (F7)        Red Parent Material (TF2) 

       Muck Presence (A8) (LRR U)        Redox Depressions (F8)        Very Shallow Dark Surface (TF12)  

       1 cm Muck (A9) (LRR P, T)        Marl (F10) (LRR U)        Other (Explain in Remarks) 

       Depleted Below Dark Surface (A11)        Depleted Ochric (F11) (MLRA 151)  

       Thick Dark Surface (A12)        Iron-Manganese Masses (F12) (LRR O, P, T)          
3Indicators of hydrophytic vegetation and 

       Coast Prairie Redox (A16) (MLRA 150A)        Umbric Surface (F13) (LRR P, T, U)             wetland hydrology must be present, 

       Sandy Mucky Mineral (S1) (LRR O, S)        Delta Ochric (F17) (MLRA 151)             unless disturbed or problematic. 

       Sandy Gleyed Matrix (S4)        Reduced Vertic (F18) (MLRA 150A, 150B)  

       Sandy Redox (S5)        Piedmont Floodplain Soils (F19) (MLRA 149A) 

       Stripped Matrix (S6)        Anomalous Bright Loamy Soils (F20) (MLRA 149A, 153C, 153D) 

       Dark Surface (S7) (LRR P, S, T, U)  

Restrictive Layer (if observed): 

     Type:                                                                  

     Depth (inches):                                                 

 

 

Hydric Soil Present?     Yes                 No              

Remarks: 

 

 

 

0-3
3-14
14-18
+Mottled

10 YR 4/2
10 YR 4/3
10 YR 4/3

100%

90%
60%

7.5 YR 4/6
10 YR 7/1
10 YR 6/8

10%
20%
20%

C
C
C

M
M
M

Silty clay

Silty clay

Clay
Clay

X

SP-8



US Army Corps of Engineers                      Atlantic and Gulf Coastal Plain Region – Version 2.0 

WETLAND DETERMINATION DATA FORM – Atlantic and Gulf Coastal Plain Region 
 

Project/Site:                                                                                             City/County:                                                           Sampling Date:                              

Applicant/Owner:                                                                                                                                     State:                     Sampling Point:                               

Investigator(s):                                                                                         Section, Township, Range:                                                                                         

Landform (hillslope, terrace, etc.):                                                           Local relief (concave, convex, none):                                       Slope (%):                  

Subregion (LRR or MLRA):                                                  Lat:                                                 Long:                                                       Datum:                     

Soil Map Unit Name:                                                                                                                                        NWI classification:                                               

Are climatic / hydrologic conditions on the site typical for this time of year?  Yes               No               (If no, explain in Remarks.)  

Are Vegetation            , Soil             , or Hydrology              significantly disturbed?            Are “Normal Circumstances” present?   Yes               No              

Are Vegetation            , Soil             , or Hydrology              naturally problematic?             (If needed, explain any answers in Remarks.) 

SUMMARY OF FINDINGS –  Attach site map showing sampling point locations, transects, important features, etc. 

Hydrophytic Vegetation Present? Yes                 No               

Hydric Soil Present?  Yes                 No               

Wetland Hydrology Present? Yes                 No               

Is the Sampled Area 

within a Wetland?                   Yes                   No                

Remarks: 

 

 

HYDROLOGY 

Wetland Hydrology Indicators:  Secondary Indicators (minimum of two required) 

Primary Indicators (minimum of one is required; check all that apply)                                                           Surface Soil Cracks (B6) 

       Surface Water (A1)        Aquatic Fauna (B13)        Sparsely Vegetated Concave Surface (B8) 

       High Water Table (A2)        Marl Deposits (B15) (LRR U)        Drainage Patterns (B10) 

       Saturation (A3)        Hydrogen Sulfide Odor (C1)        Moss Trim Lines (B16) 

       Water Marks (B1)        Oxidized Rhizospheres along Living Roots (C3)        Dry-Season Water Table (C2) 

       Sediment Deposits (B2)        Presence of Reduced Iron (C4)        Crayfish Burrows (C8) 

       Drift Deposits (B3)        Recent Iron Reduction in Tilled Soils (C6)        Saturation Visible on Aerial Imagery (C9) 

       Algal Mat or Crust (B4)        Thin Muck Surface (C7)        Geomorphic Position (D2) 

       Iron Deposits (B5)        Other (Explain in Remarks)        Shallow Aquitard (D3) 

       Inundation Visible on Aerial Imagery (B7)         FAC-Neutral Test (D5) 

       Water-Stained Leaves (B9)         Sphagnum moss (D8) (LRR T, U) 

Field Observations: 

Surface Water Present? Yes             No             Depth (inches):                           

Water Table Present?  Yes             No             Depth (inches):                           

Saturation Present?    Yes             No             Depth (inches):                          
(includes capillary fringe) 

 

 

Wetland Hydrology Present?    Yes                 No              

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 

 

Remarks: 

 

 

WHCRWA - East/West Alignment Houston, Harris County 11/21/2017
West Harris County Regional Water Authority TX SP27

JTL, CAG N/A
Plain Flat 0

LRR T MLRA 150A 29.876449587 -95.489726680 NAD83
Clodine fine sandy loam, 0 to 1 percent slopes N/A

x
x

x
X X
X

This is a previously disturbed area/lot and contains gravel/fill material.

✔

✔

✔ ✔

✔

✔

x
X

X 20 inches X



US Army Corps of Engineers                      Atlantic and Gulf Coastal Plain Region – Version 2.0 

VEGETATION (Four Strata) – Use scientific names of plants.     Sampling Point:                        

                            Absolute   Dominant  Indicator 
Tree Stratum  (Plot size:                               )                         % Cover    Species?    Status   

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

8.                                                                                                                                               

                                                                                                               = Total Cover 

                                                    50% of total cover:                  20% of total cover:                

Sapling/Shrub Stratum  (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

8.                                                                                                                                               

                                                                                                               = Total Cover 

                                                    50% of total cover:                  20% of total cover:                

Herb Stratum  (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

8.                                                                                                                                               

9.                                                                                                                                               

10.                                                                                                                                             

11.                                                                                                                                             

12.                                                                                                                                             

                                                                                                               = Total Cover 

                                                    50% of total cover:                  20% of total cover:                

Woody Vine Stratum  (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

                                                                                                               = Total Cover 

                                                    50% of total cover:                  20% of total cover:                

Dominance Test worksheet: 

Number of Dominant Species   
That Are OBL, FACW, or FAC:                              (A) 
 
Total Number of Dominant    
Species Across All Strata:                               (B) 
 
Percent of Dominant Species 
That Are OBL, FACW, or FAC:                              (A/B) 

 
Prevalence Index worksheet: 

       Total % Cover of:                    Multiply by:        

OBL species                        x 1 =                       

FACW species                        x 2 =                       

FAC species                        x 3 =                       

FACU species                        x 4 =                       

UPL species                        x 5 =                       

Column Totals:                        (A)                          (B) 

         Prevalence Index  = B/A =                              

Hydrophytic Vegetation Indicators:  

       1 - Rapid Test for Hydrophytic Vegetation  

       2 - Dominance Test is >50% 

       3 - Prevalence Index is ≤3.01 

       Problematic Hydrophytic Vegetation1 (Explain) 

 
1Indicators of hydric soil and wetland hydrology must 
be present, unless disturbed or problematic. 

Definitions of Four Vegetation Strata: 
 
Tree – Woody plants, excluding vines, 3 in. (7.6 cm) or 
more in diameter at breast height (DBH), regardless of 
height. 
 
Sapling/Shrub – Woody plants, excluding vines, less 
than 3 in. DBH and greater than 3.28 ft (1 m) tall. 
 
Herb – All herbaceous (non-woody) plants, regardless 
of size, and woody plants less than 3.28 ft tall. 
  
Woody vine – All woody vines greater than 3.28 ft in 
height.   
 

Hydrophytic  
Vegetation 
Present?                 Yes                 No              
 

Remarks:  (If observed, list morphological adaptations below). 

SP27

30' x 30'

Salix nigra
Triadica sebifera

Fraxinus pennsylvanica 20%
20%
15%

55%

Yes
Yes
Yes

FACW
OBL
FAC

5

5

100%

55% 55
50% 10027.5% 11%
15% 4515' x 15'
0 0
0 0
120% 200

1.67

✔

✔

5' x 5'

Alternanthera philoxeroides
Polygonum hydropiperoides
Juncus effusus

30%
15%
10%
10%

65%

Yes
Yes
No
No

FACW
OBL
OBL
OBL

Xanthosoma sagittifolium

32.5% 13%
5' x 5'

X



US Army Corps of Engineers                      Atlantic and Gulf Coastal Plain Region – Version 2.0 

SOIL                                                      Sampling Point:                        

Profile Description:  (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 

 Depth                    Matrix                                           Redox Features                              
 (inches)           Color (moist)            %           Color (moist)             %         Type1       Loc2           Texture                             Remarks                           

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          
1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains.                2Location:  PL=Pore Lining, M=Matrix. 
Hydric Soil Indicators:  (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils

3
: 

       Histosol (A1)        Polyvalue Below Surface (S8) (LRR S, T, U)        1 cm Muck (A9) (LRR O) 

       Histic Epipedon (A2)        Thin Dark Surface (S9) (LRR S, T, U)        2 cm Muck (A10) (LRR S) 

       Black Histic (A3)        Loamy Mucky Mineral (F1) (LRR O)        Reduced Vertic (F18) (outside MLRA 150A,B) 

       Hydrogen Sulfide (A4)        Loamy Gleyed Matrix (F2)        Piedmont Floodplain Soils (F19) (LRR P, S, T) 

       Stratified Layers (A5)        Depleted Matrix (F3)        Anomalous Bright Loamy Soils (F20) 

       Organic Bodies (A6) (LRR P, T, U)        Redox Dark Surface (F6)           (MLRA 153B) 

       5 cm Mucky Mineral (A7) (LRR P, T, U)        Depleted Dark Surface (F7)        Red Parent Material (TF2) 

       Muck Presence (A8) (LRR U)        Redox Depressions (F8)        Very Shallow Dark Surface (TF12)  

       1 cm Muck (A9) (LRR P, T)        Marl (F10) (LRR U)        Other (Explain in Remarks) 

       Depleted Below Dark Surface (A11)        Depleted Ochric (F11) (MLRA 151)  

       Thick Dark Surface (A12)        Iron-Manganese Masses (F12) (LRR O, P, T)          
3Indicators of hydrophytic vegetation and 

       Coast Prairie Redox (A16) (MLRA 150A)        Umbric Surface (F13) (LRR P, T, U)             wetland hydrology must be present, 

       Sandy Mucky Mineral (S1) (LRR O, S)        Delta Ochric (F17) (MLRA 151)             unless disturbed or problematic. 

       Sandy Gleyed Matrix (S4)        Reduced Vertic (F18) (MLRA 150A, 150B)  

       Sandy Redox (S5)        Piedmont Floodplain Soils (F19) (MLRA 149A) 

       Stripped Matrix (S6)        Anomalous Bright Loamy Soils (F20) (MLRA 149A, 153C, 153D) 

       Dark Surface (S7) (LRR P, S, T, U)  

Restrictive Layer (if observed): 

     Type:                                                                  

     Depth (inches):                                                 

 

 

Hydric Soil Present?     Yes                 No              

Remarks: 

 

 

 

SP27

0-20" 10 YR 4/2 90% 10 YR 3/6 10% C PL Clay silt

✔

X



US Army Corps of Engineers                      Atlantic and Gulf Coastal Plain Region – Version 2.0 

WETLAND DETERMINATION DATA FORM – Atlantic and Gulf Coastal Plain Region 
 

Project/Site:                                                                                             City/County:                                                           Sampling Date:                              

Applicant/Owner:                                                                                                                                     State:                     Sampling Point:                               

Investigator(s):                                                                                         Section, Township, Range:                                                                                         

Landform (hillslope, terrace, etc.):                                                           Local relief (concave, convex, none):                                       Slope (%):                  

Subregion (LRR or MLRA):                                                  Lat:                                                 Long:                                                       Datum:                     

Soil Map Unit Name:                                                                                                                                        NWI classification:                                               

Are climatic / hydrologic conditions on the site typical for this time of year?  Yes               No               (If no, explain in Remarks.)  

Are Vegetation            , Soil             , or Hydrology              significantly disturbed?            Are “Normal Circumstances” present?   Yes               No              

Are Vegetation            , Soil             , or Hydrology              naturally problematic?             (If needed, explain any answers in Remarks.) 

SUMMARY OF FINDINGS –  Attach site map showing sampling point locations, transects, important features, etc. 

Hydrophytic Vegetation Present? Yes                 No               

Hydric Soil Present?  Yes                 No               

Wetland Hydrology Present? Yes                 No               

Is the Sampled Area 

within a Wetland?                   Yes                   No                

Remarks: 

 

 

HYDROLOGY 

Wetland Hydrology Indicators:  Secondary Indicators (minimum of two required) 

Primary Indicators (minimum of one is required; check all that apply)                                                           Surface Soil Cracks (B6) 

       Surface Water (A1)        Aquatic Fauna (B13)        Sparsely Vegetated Concave Surface (B8) 

       High Water Table (A2)        Marl Deposits (B15) (LRR U)        Drainage Patterns (B10) 

       Saturation (A3)        Hydrogen Sulfide Odor (C1)        Moss Trim Lines (B16) 

       Water Marks (B1)        Oxidized Rhizospheres along Living Roots (C3)        Dry-Season Water Table (C2) 

       Sediment Deposits (B2)        Presence of Reduced Iron (C4)        Crayfish Burrows (C8) 

       Drift Deposits (B3)        Recent Iron Reduction in Tilled Soils (C6)        Saturation Visible on Aerial Imagery (C9) 

       Algal Mat or Crust (B4)        Thin Muck Surface (C7)        Geomorphic Position (D2) 

       Iron Deposits (B5)        Other (Explain in Remarks)        Shallow Aquitard (D3) 

       Inundation Visible on Aerial Imagery (B7)         FAC-Neutral Test (D5) 

       Water-Stained Leaves (B9)         Sphagnum moss (D8) (LRR T, U) 

Field Observations: 

Surface Water Present? Yes             No             Depth (inches):                           

Water Table Present?  Yes             No             Depth (inches):                           

Saturation Present?    Yes             No             Depth (inches):                          
(includes capillary fringe) 

 

 

Wetland Hydrology Present?    Yes                 No              

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 

 

Remarks: 

 

 

WHCRWA - East/West Alignment Houston, Harris County 11/28/2017
West Harris County Regional Water Authority TX SP28

JTL, CAG N/A
Plain Flat 0

LRR T MLRA 150A 29.838654948 -95.729982700 NAD83
Katy fine sandy loam, 0 to 1 percent slopes N/A

x
x

x
X X

X

This is a previously disturbed area/lot and contains gravel/fill material.

✔

x
X
X X



US Army Corps of Engineers                      Atlantic and Gulf Coastal Plain Region – Version 2.0 

VEGETATION (Four Strata) – Use scientific names of plants.     Sampling Point:                        

                            Absolute   Dominant  Indicator 
Tree Stratum  (Plot size:                               )                         % Cover    Species?    Status   

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

8.                                                                                                                                               

                                                                                                               = Total Cover 

                                                    50% of total cover:                  20% of total cover:                

Sapling/Shrub Stratum  (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

8.                                                                                                                                               

                                                                                                               = Total Cover 

                                                    50% of total cover:                  20% of total cover:                

Herb Stratum  (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

8.                                                                                                                                               

9.                                                                                                                                               

10.                                                                                                                                             

11.                                                                                                                                             

12.                                                                                                                                             

                                                                                                               = Total Cover 

                                                    50% of total cover:                  20% of total cover:                

Woody Vine Stratum  (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

                                                                                                               = Total Cover 

                                                    50% of total cover:                  20% of total cover:                

Dominance Test worksheet: 

Number of Dominant Species   
That Are OBL, FACW, or FAC:                              (A) 
 
Total Number of Dominant    
Species Across All Strata:                               (B) 
 
Percent of Dominant Species 
That Are OBL, FACW, or FAC:                              (A/B) 

 
Prevalence Index worksheet: 

       Total % Cover of:                    Multiply by:        

OBL species                        x 1 =                       

FACW species                        x 2 =                       

FAC species                        x 3 =                       

FACU species                        x 4 =                       

UPL species                        x 5 =                       

Column Totals:                        (A)                          (B) 

         Prevalence Index  = B/A =                              

Hydrophytic Vegetation Indicators:  

       1 - Rapid Test for Hydrophytic Vegetation  

       2 - Dominance Test is >50% 

       3 - Prevalence Index is ≤3.01 

       Problematic Hydrophytic Vegetation1 (Explain) 

 
1Indicators of hydric soil and wetland hydrology must 
be present, unless disturbed or problematic. 

Definitions of Four Vegetation Strata: 
 
Tree – Woody plants, excluding vines, 3 in. (7.6 cm) or 
more in diameter at breast height (DBH), regardless of 
height. 
 
Sapling/Shrub – Woody plants, excluding vines, less 
than 3 in. DBH and greater than 3.28 ft (1 m) tall. 
 
Herb – All herbaceous (non-woody) plants, regardless 
of size, and woody plants less than 3.28 ft tall. 
  
Woody vine – All woody vines greater than 3.28 ft in 
height.   
 

Hydrophytic  
Vegetation 
Present?                 Yes                 No              
 

Remarks:  (If observed, list morphological adaptations below). 

SP28

30' x 30'
Triadica sebifera 15%

15%

Yes FAC 3

4

75%

0% 0
30% 6012.5% 3%
35% 10515' x 15'

10%

10%

Yes FAC 40% 160Triadica sebifera
20% 100
125% 425

3.4

✔

5% 2%
5' x 5'

Eleocharis atropurpurea
Cyperus entrerianus
Bothriochloa ischaemum
Paspalum urvillei
Andropogon virginicus
Ambrosia artemisiifolia

35%
20%
10%
10%
10%
10%
5%

100%

Yes
Yes
No
No
No
No
No

FACU
FACW
FACW
UPL
FAC
UPL
FACU

Cynodon dactylon

50% 20%
5' x 5'

X



US Army Corps of Engineers                      Atlantic and Gulf Coastal Plain Region – Version 2.0 

SOIL                                                      Sampling Point:                        

Profile Description:  (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 

 Depth                    Matrix                                           Redox Features                              
 (inches)           Color (moist)            %           Color (moist)             %         Type1       Loc2           Texture                             Remarks                           

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          
1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains.                2Location:  PL=Pore Lining, M=Matrix. 
Hydric Soil Indicators:  (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils

3
: 

       Histosol (A1)        Polyvalue Below Surface (S8) (LRR S, T, U)        1 cm Muck (A9) (LRR O) 

       Histic Epipedon (A2)        Thin Dark Surface (S9) (LRR S, T, U)        2 cm Muck (A10) (LRR S) 

       Black Histic (A3)        Loamy Mucky Mineral (F1) (LRR O)        Reduced Vertic (F18) (outside MLRA 150A,B) 

       Hydrogen Sulfide (A4)        Loamy Gleyed Matrix (F2)        Piedmont Floodplain Soils (F19) (LRR P, S, T) 

       Stratified Layers (A5)        Depleted Matrix (F3)        Anomalous Bright Loamy Soils (F20) 

       Organic Bodies (A6) (LRR P, T, U)        Redox Dark Surface (F6)           (MLRA 153B) 

       5 cm Mucky Mineral (A7) (LRR P, T, U)        Depleted Dark Surface (F7)        Red Parent Material (TF2) 

       Muck Presence (A8) (LRR U)        Redox Depressions (F8)        Very Shallow Dark Surface (TF12)  

       1 cm Muck (A9) (LRR P, T)        Marl (F10) (LRR U)        Other (Explain in Remarks) 

       Depleted Below Dark Surface (A11)        Depleted Ochric (F11) (MLRA 151)  

       Thick Dark Surface (A12)        Iron-Manganese Masses (F12) (LRR O, P, T)          
3Indicators of hydrophytic vegetation and 

       Coast Prairie Redox (A16) (MLRA 150A)        Umbric Surface (F13) (LRR P, T, U)             wetland hydrology must be present, 

       Sandy Mucky Mineral (S1) (LRR O, S)        Delta Ochric (F17) (MLRA 151)             unless disturbed or problematic. 

       Sandy Gleyed Matrix (S4)        Reduced Vertic (F18) (MLRA 150A, 150B)  

       Sandy Redox (S5)        Piedmont Floodplain Soils (F19) (MLRA 149A) 

       Stripped Matrix (S6)        Anomalous Bright Loamy Soils (F20) (MLRA 149A, 153C, 153D) 

       Dark Surface (S7) (LRR P, S, T, U)  

Restrictive Layer (if observed): 

     Type:                                                                  

     Depth (inches):                                                 

 

 

Hydric Soil Present?     Yes                 No              

Remarks: 

 

 

 

SP28

0-20" 10 YR 4/2 85% 10 YR 5/8 15% C M Silt loam

✔

X



US Army Corps of Engineers                      Atlantic and Gulf Coastal Plain Region – Version 2.0 

WETLAND DETERMINATION DATA FORM – Atlantic and Gulf Coastal Plain Region 
 

Project/Site:                                                                                             City/County:                                                           Sampling Date:                              

Applicant/Owner:                                                                                                                                     State:                     Sampling Point:                               

Investigator(s):                                                                                         Section, Township, Range:                                                                                         

Landform (hillslope, terrace, etc.):                                                           Local relief (concave, convex, none):                                       Slope (%):                  

Subregion (LRR or MLRA):                                                  Lat:                                                 Long:                                                       Datum:                     

Soil Map Unit Name:                                                                                                                                        NWI classification:                                               

Are climatic / hydrologic conditions on the site typical for this time of year?  Yes               No               (If no, explain in Remarks.)  

Are Vegetation            , Soil             , or Hydrology              significantly disturbed?            Are “Normal Circumstances” present?   Yes               No              

Are Vegetation            , Soil             , or Hydrology              naturally problematic?             (If needed, explain any answers in Remarks.) 

SUMMARY OF FINDINGS –  Attach site map showing sampling point locations, transects, important features, etc. 

Hydrophytic Vegetation Present? Yes                 No               

Hydric Soil Present?  Yes                 No               

Wetland Hydrology Present? Yes                 No               

Is the Sampled Area 

within a Wetland?                   Yes                   No                

Remarks: 

 

 

HYDROLOGY 

Wetland Hydrology Indicators:  Secondary Indicators (minimum of two required) 

Primary Indicators (minimum of one is required; check all that apply)                                                           Surface Soil Cracks (B6) 

       Surface Water (A1)        Aquatic Fauna (B13)        Sparsely Vegetated Concave Surface (B8) 

       High Water Table (A2)        Marl Deposits (B15) (LRR U)        Drainage Patterns (B10) 

       Saturation (A3)        Hydrogen Sulfide Odor (C1)        Moss Trim Lines (B16) 

       Water Marks (B1)        Oxidized Rhizospheres along Living Roots (C3)        Dry-Season Water Table (C2) 

       Sediment Deposits (B2)        Presence of Reduced Iron (C4)        Crayfish Burrows (C8) 

       Drift Deposits (B3)        Recent Iron Reduction in Tilled Soils (C6)        Saturation Visible on Aerial Imagery (C9) 

       Algal Mat or Crust (B4)        Thin Muck Surface (C7)        Geomorphic Position (D2) 

       Iron Deposits (B5)        Other (Explain in Remarks)        Shallow Aquitard (D3) 

       Inundation Visible on Aerial Imagery (B7)         FAC-Neutral Test (D5) 

       Water-Stained Leaves (B9)         Sphagnum moss (D8) (LRR T, U) 

Field Observations: 

Surface Water Present? Yes             No             Depth (inches):                           

Water Table Present?  Yes             No             Depth (inches):                           

Saturation Present?    Yes             No             Depth (inches):                          
(includes capillary fringe) 

 

 

Wetland Hydrology Present?    Yes                 No              

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 

 

Remarks: 

 

 

WHCRWA - East/West Alignment Houston, Harris County 11/28/2017
West Harris County Regional Water Authority TX SP28

JTL, CAG N/A
Plain Flat 0

LRR T MLRA 150A 29.861935439 -95.585088972 NAD83
Gessner fine sandy loam, 0 to 1 percent slopes, occasionally ponded N/A

x
x

x
X X
X

This is a previously disturbed area/lot and contains gravel/fill material.

✔

✔

✔

x 1-4"
X 0"
X 20" X



US Army Corps of Engineers                      Atlantic and Gulf Coastal Plain Region – Version 2.0 

VEGETATION (Four Strata) – Use scientific names of plants.     Sampling Point:                        

                            Absolute   Dominant  Indicator 
Tree Stratum  (Plot size:                               )                         % Cover    Species?    Status   

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

8.                                                                                                                                               

                                                                                                               = Total Cover 

                                                    50% of total cover:                  20% of total cover:                

Sapling/Shrub Stratum  (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

8.                                                                                                                                               

                                                                                                               = Total Cover 

                                                    50% of total cover:                  20% of total cover:                

Herb Stratum  (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

8.                                                                                                                                               

9.                                                                                                                                               

10.                                                                                                                                             

11.                                                                                                                                             

12.                                                                                                                                             

                                                                                                               = Total Cover 

                                                    50% of total cover:                  20% of total cover:                

Woody Vine Stratum  (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

                                                                                                               = Total Cover 

                                                    50% of total cover:                  20% of total cover:                

Dominance Test worksheet: 

Number of Dominant Species   
That Are OBL, FACW, or FAC:                              (A) 
 
Total Number of Dominant    
Species Across All Strata:                               (B) 
 
Percent of Dominant Species 
That Are OBL, FACW, or FAC:                              (A/B) 

 
Prevalence Index worksheet: 

       Total % Cover of:                    Multiply by:        

OBL species                        x 1 =                       

FACW species                        x 2 =                       

FAC species                        x 3 =                       

FACU species                        x 4 =                       

UPL species                        x 5 =                       

Column Totals:                        (A)                          (B) 

         Prevalence Index  = B/A =                              

Hydrophytic Vegetation Indicators:  

       1 - Rapid Test for Hydrophytic Vegetation  

       2 - Dominance Test is >50% 

       3 - Prevalence Index is ≤3.01 

       Problematic Hydrophytic Vegetation1 (Explain) 

 
1Indicators of hydric soil and wetland hydrology must 
be present, unless disturbed or problematic. 

Definitions of Four Vegetation Strata: 
 
Tree – Woody plants, excluding vines, 3 in. (7.6 cm) or 
more in diameter at breast height (DBH), regardless of 
height. 
 
Sapling/Shrub – Woody plants, excluding vines, less 
than 3 in. DBH and greater than 3.28 ft (1 m) tall. 
 
Herb – All herbaceous (non-woody) plants, regardless 
of size, and woody plants less than 3.28 ft tall. 
  
Woody vine – All woody vines greater than 3.28 ft in 
height.   
 

Hydrophytic  
Vegetation 
Present?                 Yes                 No              
 

Remarks:  (If observed, list morphological adaptations below). 

SP29

30' x 30'
2

2

100%

45% 45
60% 120
0 015' x 15'
0 0
0 0
105% 165

1.57

✔

✔

5' x 5'

Juncus effusus
Panicum dichotomiflorum
Cyperus articulatus
Rhynchospora colorata

35%
30%
20%
15%
5%

105%

Yes
Yes
No
No
No

FACW
OBL
FACW
OBL
FACW

Cyperus entrerianus

52.5% 21%
5' x 5'

X



US Army Corps of Engineers                      Atlantic and Gulf Coastal Plain Region – Version 2.0 

SOIL                                                      Sampling Point:                        

Profile Description:  (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 

 Depth                    Matrix                                           Redox Features                              
 (inches)           Color (moist)            %           Color (moist)             %         Type1       Loc2           Texture                             Remarks                           

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          
1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains.                2Location:  PL=Pore Lining, M=Matrix. 
Hydric Soil Indicators:  (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils

3
: 

       Histosol (A1)        Polyvalue Below Surface (S8) (LRR S, T, U)        1 cm Muck (A9) (LRR O) 

       Histic Epipedon (A2)        Thin Dark Surface (S9) (LRR S, T, U)        2 cm Muck (A10) (LRR S) 

       Black Histic (A3)        Loamy Mucky Mineral (F1) (LRR O)        Reduced Vertic (F18) (outside MLRA 150A,B) 

       Hydrogen Sulfide (A4)        Loamy Gleyed Matrix (F2)        Piedmont Floodplain Soils (F19) (LRR P, S, T) 

       Stratified Layers (A5)        Depleted Matrix (F3)        Anomalous Bright Loamy Soils (F20) 

       Organic Bodies (A6) (LRR P, T, U)        Redox Dark Surface (F6)           (MLRA 153B) 

       5 cm Mucky Mineral (A7) (LRR P, T, U)        Depleted Dark Surface (F7)        Red Parent Material (TF2) 

       Muck Presence (A8) (LRR U)        Redox Depressions (F8)        Very Shallow Dark Surface (TF12)  

       1 cm Muck (A9) (LRR P, T)        Marl (F10) (LRR U)        Other (Explain in Remarks) 

       Depleted Below Dark Surface (A11)        Depleted Ochric (F11) (MLRA 151)  

       Thick Dark Surface (A12)        Iron-Manganese Masses (F12) (LRR O, P, T)          
3Indicators of hydrophytic vegetation and 

       Coast Prairie Redox (A16) (MLRA 150A)        Umbric Surface (F13) (LRR P, T, U)             wetland hydrology must be present, 

       Sandy Mucky Mineral (S1) (LRR O, S)        Delta Ochric (F17) (MLRA 151)             unless disturbed or problematic. 

       Sandy Gleyed Matrix (S4)        Reduced Vertic (F18) (MLRA 150A, 150B)  

       Sandy Redox (S5)        Piedmont Floodplain Soils (F19) (MLRA 149A) 

       Stripped Matrix (S6)        Anomalous Bright Loamy Soils (F20) (MLRA 149A, 153C, 153D) 

       Dark Surface (S7) (LRR P, S, T, U)  

Restrictive Layer (if observed): 

     Type:                                                                  

     Depth (inches):                                                 

 

 

Hydric Soil Present?     Yes                 No              

Remarks: 

 

 

 

SP29

0-10"
10-20"

10 YR 4/2
10 YR 3/2

98%
98%

10 YR 4/6
10 YR 4/6

2%
2%

C
C

M
M

Clay silt
Clay silt

✔

X



US Army Corps of Engineers                      Atlantic and Gulf Coastal Plain Region – Version 2.0 

WETLAND DETERMINATION DATA FORM – Atlantic and Gulf Coastal Plain Region 
 

Project/Site:                                                                                             City/County:                                                           Sampling Date:                              

Applicant/Owner:                                                                                                                                     State:                     Sampling Point:                               

Investigator(s):                                                                                         Section, Township, Range:                                                                                         

Landform (hillslope, terrace, etc.):                                                           Local relief (concave, convex, none):                                       Slope (%):                  

Subregion (LRR or MLRA):                                                  Lat:                                                 Long:                                                       Datum:                     

Soil Map Unit Name:                                                                                                                                        NWI classification:                                               

Are climatic / hydrologic conditions on the site typical for this time of year?  Yes               No               (If no, explain in Remarks.)  

Are Vegetation            , Soil             , or Hydrology              significantly disturbed?            Are “Normal Circumstances” present?   Yes               No              

Are Vegetation            , Soil             , or Hydrology              naturally problematic?             (If needed, explain any answers in Remarks.) 

SUMMARY OF FINDINGS –  Attach site map showing sampling point locations, transects, important features, etc. 

Hydrophytic Vegetation Present? Yes                 No               

Hydric Soil Present?  Yes                 No               

Wetland Hydrology Present? Yes                 No               

Is the Sampled Area 

within a Wetland?                   Yes                   No                

Remarks: 

 

 

HYDROLOGY 

Wetland Hydrology Indicators:  Secondary Indicators (minimum of two required) 

Primary Indicators (minimum of one is required; check all that apply)                                                           Surface Soil Cracks (B6) 

       Surface Water (A1)        Aquatic Fauna (B13)        Sparsely Vegetated Concave Surface (B8) 

       High Water Table (A2)        Marl Deposits (B15) (LRR U)        Drainage Patterns (B10) 

       Saturation (A3)        Hydrogen Sulfide Odor (C1)        Moss Trim Lines (B16) 

       Water Marks (B1)        Oxidized Rhizospheres along Living Roots (C3)        Dry-Season Water Table (C2) 

       Sediment Deposits (B2)        Presence of Reduced Iron (C4)        Crayfish Burrows (C8) 

       Drift Deposits (B3)        Recent Iron Reduction in Tilled Soils (C6)        Saturation Visible on Aerial Imagery (C9) 

       Algal Mat or Crust (B4)        Thin Muck Surface (C7)        Geomorphic Position (D2) 

       Iron Deposits (B5)        Other (Explain in Remarks)        Shallow Aquitard (D3) 

       Inundation Visible on Aerial Imagery (B7)         FAC-Neutral Test (D5) 

       Water-Stained Leaves (B9)         Sphagnum moss (D8) (LRR T, U) 

Field Observations: 

Surface Water Present? Yes             No             Depth (inches):                           

Water Table Present?  Yes             No             Depth (inches):                           

Saturation Present?    Yes             No             Depth (inches):                          
(includes capillary fringe) 

 

 

Wetland Hydrology Present?    Yes                 No              

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 

 

Remarks: 

 

 

WHCRWA East/West Alignment Houston, Harris County 12/11/17

West Harris County Regional Water Authority TX SP31

JTL, CAG N/A
Plains Concave 2%

LRR T MLRA 150A 29.876742°N 95.489108°W NAD83
Clodine fine sandy loam, 0 to 1 percent slopes N/A

x
x

x
X X
X

✔ ✔

✔

✔

✔

✔ ✔

✔

✔

X 6"
X 1"

X 20" X



US Army Corps of Engineers                      Atlantic and Gulf Coastal Plain Region – Version 2.0 

VEGETATION (Four Strata) – Use scientific names of plants.     Sampling Point:                        

                            Absolute   Dominant  Indicator 
Tree Stratum  (Plot size:                               )                         % Cover    Species?    Status   

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

8.                                                                                                                                               

                                                                                                               = Total Cover 

                                                    50% of total cover:                  20% of total cover:                

Sapling/Shrub Stratum  (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

8.                                                                                                                                               

                                                                                                               = Total Cover 

                                                    50% of total cover:                  20% of total cover:                

Herb Stratum  (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

8.                                                                                                                                               

9.                                                                                                                                               

10.                                                                                                                                             

11.                                                                                                                                             

12.                                                                                                                                             

                                                                                                               = Total Cover 

                                                    50% of total cover:                  20% of total cover:                

Woody Vine Stratum  (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

                                                                                                               = Total Cover 

                                                    50% of total cover:                  20% of total cover:                

Dominance Test worksheet: 

Number of Dominant Species   
That Are OBL, FACW, or FAC:                              (A) 
 
Total Number of Dominant    
Species Across All Strata:                               (B) 
 
Percent of Dominant Species 
That Are OBL, FACW, or FAC:                              (A/B) 

 
Prevalence Index worksheet: 

       Total % Cover of:                    Multiply by:        

OBL species                        x 1 =                       

FACW species                        x 2 =                       

FAC species                        x 3 =                       

FACU species                        x 4 =                       

UPL species                        x 5 =                       

Column Totals:                        (A)                          (B) 

         Prevalence Index  = B/A =                              

Hydrophytic Vegetation Indicators:  

       1 - Rapid Test for Hydrophytic Vegetation  

       2 - Dominance Test is >50% 

       3 - Prevalence Index is ≤3.01 

       Problematic Hydrophytic Vegetation1 (Explain) 

 
1Indicators of hydric soil and wetland hydrology must 
be present, unless disturbed or problematic. 

Definitions of Four Vegetation Strata: 
 
Tree – Woody plants, excluding vines, 3 in. (7.6 cm) or 
more in diameter at breast height (DBH), regardless of 
height. 
 
Sapling/Shrub – Woody plants, excluding vines, less 
than 3 in. DBH and greater than 3.28 ft (1 m) tall. 
 
Herb – All herbaceous (non-woody) plants, regardless 
of size, and woody plants less than 3.28 ft tall. 
  
Woody vine – All woody vines greater than 3.28 ft in 
height.   
 

Hydrophytic  
Vegetation 
Present?                 Yes                 No              
 

Remarks:  (If observed, list morphological adaptations below). 

SP31

30' x 30'
3

3

100%

60% 60
30% 60
15% 7515' x 15'

Triadica sebifera
30%
15%

45%

Yes
Yes

FACW
FAC

0 0Celtis laevigata
0 0
105% 195

1.86

✔

✔

22.5% 9%
5' x 5'

60%

60%

Yes OBLSpirodela polyrrhiza

30% 12%
10' x 10'

X



US Army Corps of Engineers                      Atlantic and Gulf Coastal Plain Region – Version 2.0 

SOIL                                                      Sampling Point:                        

Profile Description:  (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 

 Depth                    Matrix                                           Redox Features                              
 (inches)           Color (moist)            %           Color (moist)             %         Type1       Loc2           Texture                             Remarks                           

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          
1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains.                2Location:  PL=Pore Lining, M=Matrix. 
Hydric Soil Indicators:  (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils

3
: 

       Histosol (A1)        Polyvalue Below Surface (S8) (LRR S, T, U)        1 cm Muck (A9) (LRR O) 

       Histic Epipedon (A2)        Thin Dark Surface (S9) (LRR S, T, U)        2 cm Muck (A10) (LRR S) 

       Black Histic (A3)        Loamy Mucky Mineral (F1) (LRR O)        Reduced Vertic (F18) (outside MLRA 150A,B) 

       Hydrogen Sulfide (A4)        Loamy Gleyed Matrix (F2)        Piedmont Floodplain Soils (F19) (LRR P, S, T) 

       Stratified Layers (A5)        Depleted Matrix (F3)        Anomalous Bright Loamy Soils (F20) 

       Organic Bodies (A6) (LRR P, T, U)        Redox Dark Surface (F6)           (MLRA 153B) 

       5 cm Mucky Mineral (A7) (LRR P, T, U)        Depleted Dark Surface (F7)        Red Parent Material (TF2) 

       Muck Presence (A8) (LRR U)        Redox Depressions (F8)        Very Shallow Dark Surface (TF12)  

       1 cm Muck (A9) (LRR P, T)        Marl (F10) (LRR U)        Other (Explain in Remarks) 

       Depleted Below Dark Surface (A11)        Depleted Ochric (F11) (MLRA 151)  

       Thick Dark Surface (A12)        Iron-Manganese Masses (F12) (LRR O, P, T)          
3Indicators of hydrophytic vegetation and 

       Coast Prairie Redox (A16) (MLRA 150A)        Umbric Surface (F13) (LRR P, T, U)             wetland hydrology must be present, 

       Sandy Mucky Mineral (S1) (LRR O, S)        Delta Ochric (F17) (MLRA 151)             unless disturbed or problematic. 

       Sandy Gleyed Matrix (S4)        Reduced Vertic (F18) (MLRA 150A, 150B)  

       Sandy Redox (S5)        Piedmont Floodplain Soils (F19) (MLRA 149A) 

       Stripped Matrix (S6)        Anomalous Bright Loamy Soils (F20) (MLRA 149A, 153C, 153D) 

       Dark Surface (S7) (LRR P, S, T, U)  

Restrictive Layer (if observed): 

     Type:                                                                  

     Depth (inches):                                                 

 

 

Hydric Soil Present?     Yes                 No              

Remarks: 

 

 

 

SP31

0-4"
6-20"
 +Mottled

10 YR 4/2

Gley1 7N
10 YR 5/1

80%

50%

20%

10 YR 5/8

10 YR 6/8

20%

30%

C

C
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M
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✔
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US Army Corps of Engineers                      Atlantic and Gulf Coastal Plain Region – Version 2.0 

WETLAND DETERMINATION DATA FORM – Atlantic and Gulf Coastal Plain Region 
 

Project/Site:                                                                                             City/County:                                                           Sampling Date:                              

Applicant/Owner:                                                                                                                                     State:                     Sampling Point:                               

Investigator(s):                                                                                         Section, Township, Range:                                                                                         

Landform (hillslope, terrace, etc.):                                                           Local relief (concave, convex, none):                                       Slope (%):                  

Subregion (LRR or MLRA):                                                  Lat:                                                 Long:                                                       Datum:                     

Soil Map Unit Name:                                                                                                                                        NWI classification:                                               

Are climatic / hydrologic conditions on the site typical for this time of year?  Yes               No               (If no, explain in Remarks.)  

Are Vegetation            , Soil             , or Hydrology              significantly disturbed?            Are “Normal Circumstances” present?   Yes               No              

Are Vegetation            , Soil             , or Hydrology              naturally problematic?             (If needed, explain any answers in Remarks.) 

SUMMARY OF FINDINGS –  Attach site map showing sampling point locations, transects, important features, etc. 

Hydrophytic Vegetation Present? Yes                 No               

Hydric Soil Present?  Yes                 No               

Wetland Hydrology Present? Yes                 No               

Is the Sampled Area 

within a Wetland?                   Yes                   No                

Remarks: 

 

 

HYDROLOGY 

Wetland Hydrology Indicators:  Secondary Indicators (minimum of two required) 

Primary Indicators (minimum of one is required; check all that apply)                                                           Surface Soil Cracks (B6) 

       Surface Water (A1)        Aquatic Fauna (B13)        Sparsely Vegetated Concave Surface (B8) 

       High Water Table (A2)        Marl Deposits (B15) (LRR U)        Drainage Patterns (B10) 

       Saturation (A3)        Hydrogen Sulfide Odor (C1)        Moss Trim Lines (B16) 

       Water Marks (B1)        Oxidized Rhizospheres along Living Roots (C3)        Dry-Season Water Table (C2) 

       Sediment Deposits (B2)        Presence of Reduced Iron (C4)        Crayfish Burrows (C8) 

       Drift Deposits (B3)        Recent Iron Reduction in Tilled Soils (C6)        Saturation Visible on Aerial Imagery (C9) 

       Algal Mat or Crust (B4)        Thin Muck Surface (C7)        Geomorphic Position (D2) 

       Iron Deposits (B5)        Other (Explain in Remarks)        Shallow Aquitard (D3) 

       Inundation Visible on Aerial Imagery (B7)         FAC-Neutral Test (D5) 

       Water-Stained Leaves (B9)         Sphagnum moss (D8) (LRR T, U) 

Field Observations: 

Surface Water Present? Yes             No             Depth (inches):                           

Water Table Present?  Yes             No             Depth (inches):                           

Saturation Present?    Yes             No             Depth (inches):                          
(includes capillary fringe) 

 

 

Wetland Hydrology Present?    Yes                 No              

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 

 

Remarks: 

 

 

WHCRWA East/West Alignment Houston, Harris County 12/11/17

West Harris County Regional Water Authority TX SP32

JTL, CAG N/A
Plains Convex 1%

LRR T MLRA 150A 29.876718°N 95.489186°W NAD83
Clodine fine sandy loam, 0 to 1 percent slopes N/A

x
x

 x
X X
X

✔

x
X
X X



US Army Corps of Engineers                      Atlantic and Gulf Coastal Plain Region – Version 2.0 

VEGETATION (Four Strata) – Use scientific names of plants.     Sampling Point:                        

                            Absolute   Dominant  Indicator 
Tree Stratum  (Plot size:                               )                         % Cover    Species?    Status   

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

8.                                                                                                                                               

                                                                                                               = Total Cover 

                                                    50% of total cover:                  20% of total cover:                

Sapling/Shrub Stratum  (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

8.                                                                                                                                               

                                                                                                               = Total Cover 

                                                    50% of total cover:                  20% of total cover:                

Herb Stratum  (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

8.                                                                                                                                               

9.                                                                                                                                               

10.                                                                                                                                             

11.                                                                                                                                             

12.                                                                                                                                             

                                                                                                               = Total Cover 

                                                    50% of total cover:                  20% of total cover:                

Woody Vine Stratum  (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

                                                                                                               = Total Cover 

                                                    50% of total cover:                  20% of total cover:                

Dominance Test worksheet: 

Number of Dominant Species   
That Are OBL, FACW, or FAC:                              (A) 
 
Total Number of Dominant    
Species Across All Strata:                               (B) 
 
Percent of Dominant Species 
That Are OBL, FACW, or FAC:                              (A/B) 

 
Prevalence Index worksheet: 

       Total % Cover of:                    Multiply by:        

OBL species                        x 1 =                       

FACW species                        x 2 =                       

FAC species                        x 3 =                       

FACU species                        x 4 =                       

UPL species                        x 5 =                       

Column Totals:                        (A)                          (B) 

         Prevalence Index  = B/A =                              

Hydrophytic Vegetation Indicators:  

       1 - Rapid Test for Hydrophytic Vegetation  

       2 - Dominance Test is >50% 

       3 - Prevalence Index is ≤3.01 

       Problematic Hydrophytic Vegetation1 (Explain) 

 
1Indicators of hydric soil and wetland hydrology must 
be present, unless disturbed or problematic. 

Definitions of Four Vegetation Strata: 
 
Tree – Woody plants, excluding vines, 3 in. (7.6 cm) or 
more in diameter at breast height (DBH), regardless of 
height. 
 
Sapling/Shrub – Woody plants, excluding vines, less 
than 3 in. DBH and greater than 3.28 ft (1 m) tall. 
 
Herb – All herbaceous (non-woody) plants, regardless 
of size, and woody plants less than 3.28 ft tall. 
  
Woody vine – All woody vines greater than 3.28 ft in 
height.   
 

Hydrophytic  
Vegetation 
Present?                 Yes                 No              
 

Remarks:  (If observed, list morphological adaptations below). 

SP32

30' x 30'
0

1

0%

0 0
0 0
0 015' x 15'
98% 392
0 0
98% 392

4.00

5' x 5' 
98%

98%

Yes FACUCynodon dactylon

49% 19.6%
10' x 10'

X



US Army Corps of Engineers                      Atlantic and Gulf Coastal Plain Region – Version 2.0 

SOIL                                                      Sampling Point:                        

Profile Description:  (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 

 Depth                    Matrix                                           Redox Features                              
 (inches)           Color (moist)            %           Color (moist)             %         Type1       Loc2           Texture                             Remarks                           

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          
1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains.                2Location:  PL=Pore Lining, M=Matrix. 
Hydric Soil Indicators:  (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils

3
: 

       Histosol (A1)        Polyvalue Below Surface (S8) (LRR S, T, U)        1 cm Muck (A9) (LRR O) 

       Histic Epipedon (A2)        Thin Dark Surface (S9) (LRR S, T, U)        2 cm Muck (A10) (LRR S) 

       Black Histic (A3)        Loamy Mucky Mineral (F1) (LRR O)        Reduced Vertic (F18) (outside MLRA 150A,B) 

       Hydrogen Sulfide (A4)        Loamy Gleyed Matrix (F2)        Piedmont Floodplain Soils (F19) (LRR P, S, T) 

       Stratified Layers (A5)        Depleted Matrix (F3)        Anomalous Bright Loamy Soils (F20) 

       Organic Bodies (A6) (LRR P, T, U)        Redox Dark Surface (F6)           (MLRA 153B) 

       5 cm Mucky Mineral (A7) (LRR P, T, U)        Depleted Dark Surface (F7)        Red Parent Material (TF2) 

       Muck Presence (A8) (LRR U)        Redox Depressions (F8)        Very Shallow Dark Surface (TF12)  

       1 cm Muck (A9) (LRR P, T)        Marl (F10) (LRR U)        Other (Explain in Remarks) 

       Depleted Below Dark Surface (A11)        Depleted Ochric (F11) (MLRA 151)  

       Thick Dark Surface (A12)        Iron-Manganese Masses (F12) (LRR O, P, T)          
3Indicators of hydrophytic vegetation and 

       Coast Prairie Redox (A16) (MLRA 150A)        Umbric Surface (F13) (LRR P, T, U)             wetland hydrology must be present, 

       Sandy Mucky Mineral (S1) (LRR O, S)        Delta Ochric (F17) (MLRA 151)             unless disturbed or problematic. 

       Sandy Gleyed Matrix (S4)        Reduced Vertic (F18) (MLRA 150A, 150B)  

       Sandy Redox (S5)        Piedmont Floodplain Soils (F19) (MLRA 149A) 

       Stripped Matrix (S6)        Anomalous Bright Loamy Soils (F20) (MLRA 149A, 153C, 153D) 

       Dark Surface (S7) (LRR P, S, T, U)  

Restrictive Layer (if observed): 

     Type:                                                                  

     Depth (inches):                                                 

 

 

Hydric Soil Present?     Yes                 No              

Remarks: 

 

 

 

SP32

0-3"
3-20"

10 YR 3/2

10 YR 5/1

100%

70% 10 YR 5/8 30% D PL

Clay silt
Sandy silt loam

Contains 50% organic matter

✔

X



US Army Corps of Engineers                      Atlantic and Gulf Coastal Plain Region – Version 2.0 

WETLAND DETERMINATION DATA FORM – Atlantic and Gulf Coastal Plain Region 
 

Project/Site:                                                                                             City/County:                                                           Sampling Date:                              

Applicant/Owner:                                                                                                                                     State:                     Sampling Point:                               

Investigator(s):                                                                                         Section, Township, Range:                                                                                         

Landform (hillslope, terrace, etc.):                                                           Local relief (concave, convex, none):                                       Slope (%):                  

Subregion (LRR or MLRA):                                                  Lat:                                                 Long:                                                       Datum:                     

Soil Map Unit Name:                                                                                                                                        NWI classification:                                               

Are climatic / hydrologic conditions on the site typical for this time of year?  Yes               No               (If no, explain in Remarks.)  

Are Vegetation            , Soil             , or Hydrology              significantly disturbed?            Are “Normal Circumstances” present?   Yes               No              

Are Vegetation            , Soil             , or Hydrology              naturally problematic?             (If needed, explain any answers in Remarks.) 

SUMMARY OF FINDINGS –  Attach site map showing sampling point locations, transects, important features, etc. 

Hydrophytic Vegetation Present? Yes                 No               

Hydric Soil Present?  Yes                 No               

Wetland Hydrology Present? Yes                 No               

Is the Sampled Area 

within a Wetland?                   Yes                   No                

Remarks: 

 

 

HYDROLOGY 

Wetland Hydrology Indicators:  Secondary Indicators (minimum of two required) 

Primary Indicators (minimum of one is required; check all that apply)                                                           Surface Soil Cracks (B6) 

       Surface Water (A1)        Aquatic Fauna (B13)        Sparsely Vegetated Concave Surface (B8) 

       High Water Table (A2)        Marl Deposits (B15) (LRR U)        Drainage Patterns (B10) 

       Saturation (A3)        Hydrogen Sulfide Odor (C1)        Moss Trim Lines (B16) 

       Water Marks (B1)        Oxidized Rhizospheres along Living Roots (C3)        Dry-Season Water Table (C2) 

       Sediment Deposits (B2)        Presence of Reduced Iron (C4)        Crayfish Burrows (C8) 

       Drift Deposits (B3)        Recent Iron Reduction in Tilled Soils (C6)        Saturation Visible on Aerial Imagery (C9) 

       Algal Mat or Crust (B4)        Thin Muck Surface (C7)        Geomorphic Position (D2) 

       Iron Deposits (B5)        Other (Explain in Remarks)        Shallow Aquitard (D3) 

       Inundation Visible on Aerial Imagery (B7)         FAC-Neutral Test (D5) 

       Water-Stained Leaves (B9)         Sphagnum moss (D8) (LRR T, U) 

Field Observations: 

Surface Water Present? Yes             No             Depth (inches):                           

Water Table Present?  Yes             No             Depth (inches):                           

Saturation Present?    Yes             No             Depth (inches):                          
(includes capillary fringe) 

 

 

Wetland Hydrology Present?    Yes                 No              

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 

 

Remarks: 

 

 

WHCRWA East/West Alignment Houston, Harris County 12/11/17

West Harris County Regional Water Authority TX SP33

JTL, CAG N/A
Plains Flat 0

LRR T MLRA 150A 29.863087°N 95.562518°W NAD83
Addicks loam PFO1A

x
x

 x
X X
X

x
X
X X



US Army Corps of Engineers                      Atlantic and Gulf Coastal Plain Region – Version 2.0 

VEGETATION (Four Strata) – Use scientific names of plants.     Sampling Point:                        

                            Absolute   Dominant  Indicator 
Tree Stratum  (Plot size:                               )                         % Cover    Species?    Status   

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

8.                                                                                                                                               

                                                                                                               = Total Cover 

                                                    50% of total cover:                  20% of total cover:                

Sapling/Shrub Stratum  (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

8.                                                                                                                                               

                                                                                                               = Total Cover 

                                                    50% of total cover:                  20% of total cover:                

Herb Stratum  (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

8.                                                                                                                                               

9.                                                                                                                                               

10.                                                                                                                                             

11.                                                                                                                                             

12.                                                                                                                                             

                                                                                                               = Total Cover 

                                                    50% of total cover:                  20% of total cover:                

Woody Vine Stratum  (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

                                                                                                               = Total Cover 

                                                    50% of total cover:                  20% of total cover:                

Dominance Test worksheet: 

Number of Dominant Species   
That Are OBL, FACW, or FAC:                              (A) 
 
Total Number of Dominant    
Species Across All Strata:                               (B) 
 
Percent of Dominant Species 
That Are OBL, FACW, or FAC:                              (A/B) 

 
Prevalence Index worksheet: 

       Total % Cover of:                    Multiply by:        

OBL species                        x 1 =                       

FACW species                        x 2 =                       

FAC species                        x 3 =                       

FACU species                        x 4 =                       

UPL species                        x 5 =                       

Column Totals:                        (A)                          (B) 

         Prevalence Index  = B/A =                              

Hydrophytic Vegetation Indicators:  

       1 - Rapid Test for Hydrophytic Vegetation  

       2 - Dominance Test is >50% 

       3 - Prevalence Index is ≤3.01 

       Problematic Hydrophytic Vegetation1 (Explain) 

 
1Indicators of hydric soil and wetland hydrology must 
be present, unless disturbed or problematic. 

Definitions of Four Vegetation Strata: 
 
Tree – Woody plants, excluding vines, 3 in. (7.6 cm) or 
more in diameter at breast height (DBH), regardless of 
height. 
 
Sapling/Shrub – Woody plants, excluding vines, less 
than 3 in. DBH and greater than 3.28 ft (1 m) tall. 
 
Herb – All herbaceous (non-woody) plants, regardless 
of size, and woody plants less than 3.28 ft tall. 
  
Woody vine – All woody vines greater than 3.28 ft in 
height.   
 

Hydrophytic  
Vegetation 
Present?                 Yes                 No              
 

Remarks:  (If observed, list morphological adaptations below). 

SP33

30' x 30'
0

1

0

0 0
0 0
0 015' x 15'
98% 392
0 0
98% 392

4.00

5' x 5'
98%

98%

Yes FACUCynodon dactylon

49% 19.6%
10' x 10'

X



US Army Corps of Engineers                      Atlantic and Gulf Coastal Plain Region – Version 2.0 

SOIL                                                      Sampling Point:                        

Profile Description:  (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 

 Depth                    Matrix                                           Redox Features                              
 (inches)           Color (moist)            %           Color (moist)             %         Type1       Loc2           Texture                             Remarks                           

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          
1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains.                2Location:  PL=Pore Lining, M=Matrix. 
Hydric Soil Indicators:  (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils

3
: 

       Histosol (A1)        Polyvalue Below Surface (S8) (LRR S, T, U)        1 cm Muck (A9) (LRR O) 

       Histic Epipedon (A2)        Thin Dark Surface (S9) (LRR S, T, U)        2 cm Muck (A10) (LRR S) 

       Black Histic (A3)        Loamy Mucky Mineral (F1) (LRR O)        Reduced Vertic (F18) (outside MLRA 150A,B) 

       Hydrogen Sulfide (A4)        Loamy Gleyed Matrix (F2)        Piedmont Floodplain Soils (F19) (LRR P, S, T) 

       Stratified Layers (A5)        Depleted Matrix (F3)        Anomalous Bright Loamy Soils (F20) 

       Organic Bodies (A6) (LRR P, T, U)        Redox Dark Surface (F6)           (MLRA 153B) 

       5 cm Mucky Mineral (A7) (LRR P, T, U)        Depleted Dark Surface (F7)        Red Parent Material (TF2) 

       Muck Presence (A8) (LRR U)        Redox Depressions (F8)        Very Shallow Dark Surface (TF12)  

       1 cm Muck (A9) (LRR P, T)        Marl (F10) (LRR U)        Other (Explain in Remarks) 

       Depleted Below Dark Surface (A11)        Depleted Ochric (F11) (MLRA 151)  

       Thick Dark Surface (A12)        Iron-Manganese Masses (F12) (LRR O, P, T)          
3Indicators of hydrophytic vegetation and 

       Coast Prairie Redox (A16) (MLRA 150A)        Umbric Surface (F13) (LRR P, T, U)             wetland hydrology must be present, 

       Sandy Mucky Mineral (S1) (LRR O, S)        Delta Ochric (F17) (MLRA 151)             unless disturbed or problematic. 

       Sandy Gleyed Matrix (S4)        Reduced Vertic (F18) (MLRA 150A, 150B)  

       Sandy Redox (S5)        Piedmont Floodplain Soils (F19) (MLRA 149A) 

       Stripped Matrix (S6)        Anomalous Bright Loamy Soils (F20) (MLRA 149A, 153C, 153D) 

       Dark Surface (S7) (LRR P, S, T, U)  

Restrictive Layer (if observed): 

     Type:                                                                  

     Depth (inches):                                                 

 

 

Hydric Soil Present?     Yes                 No              

Remarks: 

 

 

 

SP33

0-20" 10 YR 3/2 98% 10 YR 6/8 2% C M Clay silt

X



US Army Corps of Engineers                      Atlantic and Gulf Coastal Plain Region – Version 2.0 

WETLAND DETERMINATION DATA FORM – Atlantic and Gulf Coastal Plain Region 
 

Project/Site:                                                                                             City/County:                                                           Sampling Date:                              

Applicant/Owner:                                                                                                                                     State:                     Sampling Point:                               

Investigator(s):                                                                                         Section, Township, Range:                                                                                         

Landform (hillslope, terrace, etc.):                                                           Local relief (concave, convex, none):                                       Slope (%):                  

Subregion (LRR or MLRA):                                                  Lat:                                                 Long:                                                       Datum:                     

Soil Map Unit Name:                                                                                                                                        NWI classification:                                               

Are climatic / hydrologic conditions on the site typical for this time of year?  Yes               No               (If no, explain in Remarks.)  

Are Vegetation            , Soil             , or Hydrology              significantly disturbed?            Are “Normal Circumstances” present?   Yes               No              

Are Vegetation            , Soil             , or Hydrology              naturally problematic?             (If needed, explain any answers in Remarks.) 

SUMMARY OF FINDINGS –  Attach site map showing sampling point locations, transects, important features, etc. 

Hydrophytic Vegetation Present? Yes                 No               

Hydric Soil Present?  Yes                 No               

Wetland Hydrology Present? Yes                 No               

Is the Sampled Area 

within a Wetland?                   Yes                   No                

Remarks: 

 

 

HYDROLOGY 

Wetland Hydrology Indicators:  Secondary Indicators (minimum of two required) 

Primary Indicators (minimum of one is required; check all that apply)                                                           Surface Soil Cracks (B6) 

       Surface Water (A1)        Aquatic Fauna (B13)        Sparsely Vegetated Concave Surface (B8) 

       High Water Table (A2)        Marl Deposits (B15) (LRR U)        Drainage Patterns (B10) 

       Saturation (A3)        Hydrogen Sulfide Odor (C1)        Moss Trim Lines (B16) 

       Water Marks (B1)        Oxidized Rhizospheres along Living Roots (C3)        Dry-Season Water Table (C2) 

       Sediment Deposits (B2)        Presence of Reduced Iron (C4)        Crayfish Burrows (C8) 

       Drift Deposits (B3)        Recent Iron Reduction in Tilled Soils (C6)        Saturation Visible on Aerial Imagery (C9) 

       Algal Mat or Crust (B4)        Thin Muck Surface (C7)        Geomorphic Position (D2) 

       Iron Deposits (B5)        Other (Explain in Remarks)        Shallow Aquitard (D3) 

       Inundation Visible on Aerial Imagery (B7)         FAC-Neutral Test (D5) 

       Water-Stained Leaves (B9)         Sphagnum moss (D8) (LRR T, U) 

Field Observations: 

Surface Water Present? Yes             No             Depth (inches):                           

Water Table Present?  Yes             No             Depth (inches):                           

Saturation Present?    Yes             No             Depth (inches):                          
(includes capillary fringe) 

 

 

Wetland Hydrology Present?    Yes                 No              

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 

 

Remarks: 

 

 

WHCRWA East/West Alignment Houston, Harris County 12/11/17

West Harris County Regional Water Authority TX SP34

JTL, CAG N/A
Plains Flat 0

LRR T MLRA 150A 29.856700°N 95.629380°W NAD83
Addicks loam N/A

x
x

 x
X X
X

x
X
X X



US Army Corps of Engineers                      Atlantic and Gulf Coastal Plain Region – Version 2.0 

VEGETATION (Four Strata) – Use scientific names of plants.     Sampling Point:                        

                            Absolute   Dominant  Indicator 
Tree Stratum  (Plot size:                               )                         % Cover    Species?    Status   

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

8.                                                                                                                                               

                                                                                                               = Total Cover 

                                                    50% of total cover:                  20% of total cover:                

Sapling/Shrub Stratum  (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

8.                                                                                                                                               

                                                                                                               = Total Cover 

                                                    50% of total cover:                  20% of total cover:                

Herb Stratum  (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

8.                                                                                                                                               

9.                                                                                                                                               

10.                                                                                                                                             

11.                                                                                                                                             

12.                                                                                                                                             

                                                                                                               = Total Cover 

                                                    50% of total cover:                  20% of total cover:                

Woody Vine Stratum  (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

                                                                                                               = Total Cover 

                                                    50% of total cover:                  20% of total cover:                

Dominance Test worksheet: 

Number of Dominant Species   
That Are OBL, FACW, or FAC:                              (A) 
 
Total Number of Dominant    
Species Across All Strata:                               (B) 
 
Percent of Dominant Species 
That Are OBL, FACW, or FAC:                              (A/B) 

 
Prevalence Index worksheet: 

       Total % Cover of:                    Multiply by:        

OBL species                        x 1 =                       

FACW species                        x 2 =                       

FAC species                        x 3 =                       

FACU species                        x 4 =                       

UPL species                        x 5 =                       

Column Totals:                        (A)                          (B) 

         Prevalence Index  = B/A =                              

Hydrophytic Vegetation Indicators:  

       1 - Rapid Test for Hydrophytic Vegetation  

       2 - Dominance Test is >50% 

       3 - Prevalence Index is ≤3.01 

       Problematic Hydrophytic Vegetation1 (Explain) 

 
1Indicators of hydric soil and wetland hydrology must 
be present, unless disturbed or problematic. 

Definitions of Four Vegetation Strata: 
 
Tree – Woody plants, excluding vines, 3 in. (7.6 cm) or 
more in diameter at breast height (DBH), regardless of 
height. 
 
Sapling/Shrub – Woody plants, excluding vines, less 
than 3 in. DBH and greater than 3.28 ft (1 m) tall. 
 
Herb – All herbaceous (non-woody) plants, regardless 
of size, and woody plants less than 3.28 ft tall. 
  
Woody vine – All woody vines greater than 3.28 ft in 
height.   
 

Hydrophytic  
Vegetation 
Present?                 Yes                 No              
 

Remarks:  (If observed, list morphological adaptations below). 

SP34

30' x 30'
Quercus nigra 30%

30%

Yes FAC 1

4

25%

0 0
0 015% 6%
30% 9015' x 15'
80% 320
0 0
110% 410

3.73

5' x 5'

Paspalum notatum
Soliva sessilis

30%
30%
20%

80%

Yes
Yes
Yes

FACU
FACU
FACU

Cynodon dactylon

40% 16%
10' x 10'

X



US Army Corps of Engineers                      Atlantic and Gulf Coastal Plain Region – Version 2.0 

SOIL                                                      Sampling Point:                        

Profile Description:  (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 

 Depth                    Matrix                                           Redox Features                              
 (inches)           Color (moist)            %           Color (moist)             %         Type1       Loc2           Texture                             Remarks                           

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          
1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains.                2Location:  PL=Pore Lining, M=Matrix. 
Hydric Soil Indicators:  (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils

3
: 

       Histosol (A1)        Polyvalue Below Surface (S8) (LRR S, T, U)        1 cm Muck (A9) (LRR O) 

       Histic Epipedon (A2)        Thin Dark Surface (S9) (LRR S, T, U)        2 cm Muck (A10) (LRR S) 

       Black Histic (A3)        Loamy Mucky Mineral (F1) (LRR O)        Reduced Vertic (F18) (outside MLRA 150A,B) 

       Hydrogen Sulfide (A4)        Loamy Gleyed Matrix (F2)        Piedmont Floodplain Soils (F19) (LRR P, S, T) 

       Stratified Layers (A5)        Depleted Matrix (F3)        Anomalous Bright Loamy Soils (F20) 

       Organic Bodies (A6) (LRR P, T, U)        Redox Dark Surface (F6)           (MLRA 153B) 

       5 cm Mucky Mineral (A7) (LRR P, T, U)        Depleted Dark Surface (F7)        Red Parent Material (TF2) 

       Muck Presence (A8) (LRR U)        Redox Depressions (F8)        Very Shallow Dark Surface (TF12)  

       1 cm Muck (A9) (LRR P, T)        Marl (F10) (LRR U)        Other (Explain in Remarks) 

       Depleted Below Dark Surface (A11)        Depleted Ochric (F11) (MLRA 151)  

       Thick Dark Surface (A12)        Iron-Manganese Masses (F12) (LRR O, P, T)          
3Indicators of hydrophytic vegetation and 

       Coast Prairie Redox (A16) (MLRA 150A)        Umbric Surface (F13) (LRR P, T, U)             wetland hydrology must be present, 

       Sandy Mucky Mineral (S1) (LRR O, S)        Delta Ochric (F17) (MLRA 151)             unless disturbed or problematic. 

       Sandy Gleyed Matrix (S4)        Reduced Vertic (F18) (MLRA 150A, 150B)  

       Sandy Redox (S5)        Piedmont Floodplain Soils (F19) (MLRA 149A) 

       Stripped Matrix (S6)        Anomalous Bright Loamy Soils (F20) (MLRA 149A, 153C, 153D) 

       Dark Surface (S7) (LRR P, S, T, U)  

Restrictive Layer (if observed): 

     Type:                                                                  

     Depth (inches):                                                 

 

 

Hydric Soil Present?     Yes                 No              

Remarks: 

 

 

 

SP34

0-20" 10 YR 3/2 98% 10 YR 4/6 2% C M Clay silt

X



US Army Corps of Engineers                      Atlantic and Gulf Coastal Plain Region – Version 2.0 

WETLAND DETERMINATION DATA FORM – Atlantic and Gulf Coastal Plain Region 
 

Project/Site:                                                                                             City/County:                                                           Sampling Date:                              

Applicant/Owner:                                                                                                                                     State:                     Sampling Point:                               

Investigator(s):                                                                                         Section, Township, Range:                                                                                         

Landform (hillslope, terrace, etc.):                                                           Local relief (concave, convex, none):                                       Slope (%):                  

Subregion (LRR or MLRA):                                                  Lat:                                                 Long:                                                       Datum:                     

Soil Map Unit Name:                                                                                                                                        NWI classification:                                               

Are climatic / hydrologic conditions on the site typical for this time of year?  Yes               No               (If no, explain in Remarks.)  

Are Vegetation            , Soil             , or Hydrology              significantly disturbed?            Are “Normal Circumstances” present?   Yes               No              

Are Vegetation            , Soil             , or Hydrology              naturally problematic?             (If needed, explain any answers in Remarks.) 

SUMMARY OF FINDINGS –  Attach site map showing sampling point locations, transects, important features, etc. 

Hydrophytic Vegetation Present? Yes                 No               

Hydric Soil Present?  Yes                 No               

Wetland Hydrology Present? Yes                 No               

Is the Sampled Area 

within a Wetland?                   Yes                   No                

Remarks: 

 

 

HYDROLOGY 

Wetland Hydrology Indicators:  Secondary Indicators (minimum of two required) 

Primary Indicators (minimum of one is required; check all that apply)                                                           Surface Soil Cracks (B6) 

       Surface Water (A1)        Aquatic Fauna (B13)        Sparsely Vegetated Concave Surface (B8) 

       High Water Table (A2)        Marl Deposits (B15) (LRR U)        Drainage Patterns (B10) 

       Saturation (A3)        Hydrogen Sulfide Odor (C1)        Moss Trim Lines (B16) 

       Water Marks (B1)        Oxidized Rhizospheres along Living Roots (C3)        Dry-Season Water Table (C2) 

       Sediment Deposits (B2)        Presence of Reduced Iron (C4)        Crayfish Burrows (C8) 

       Drift Deposits (B3)        Recent Iron Reduction in Tilled Soils (C6)        Saturation Visible on Aerial Imagery (C9) 

       Algal Mat or Crust (B4)        Thin Muck Surface (C7)        Geomorphic Position (D2) 

       Iron Deposits (B5)        Other (Explain in Remarks)        Shallow Aquitard (D3) 

       Inundation Visible on Aerial Imagery (B7)         FAC-Neutral Test (D5) 

       Water-Stained Leaves (B9)         Sphagnum moss (D8) (LRR T, U) 

Field Observations: 

Surface Water Present? Yes             No             Depth (inches):                           

Water Table Present?  Yes             No             Depth (inches):                           

Saturation Present?    Yes             No             Depth (inches):                          
(includes capillary fringe) 

 

 

Wetland Hydrology Present?    Yes                 No              

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 

 

Remarks: 

 

 

WHCRWA East/West Alignment Houston, Harris County 12/11/17

West Harris County Regional Water Authority TX SP35

JTL, CAG N/A
Plains Flat 0

LRR T MLRA 150A 29.852181°N 95.653128°W NAD83
Katy fine sandy loam, 0 to 1 percent slopes PEM1Ad

x
x

x
X X
X

✔

✔

✔

X 2"

X 3" X



US Army Corps of Engineers                      Atlantic and Gulf Coastal Plain Region – Version 2.0 

VEGETATION (Four Strata) – Use scientific names of plants.     Sampling Point:                        

                            Absolute   Dominant  Indicator 
Tree Stratum  (Plot size:                               )                         % Cover    Species?    Status   

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

8.                                                                                                                                               

                                                                                                               = Total Cover 

                                                    50% of total cover:                  20% of total cover:                

Sapling/Shrub Stratum  (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

8.                                                                                                                                               

                                                                                                               = Total Cover 

                                                    50% of total cover:                  20% of total cover:                

Herb Stratum  (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

8.                                                                                                                                               

9.                                                                                                                                               

10.                                                                                                                                             

11.                                                                                                                                             

12.                                                                                                                                             

                                                                                                               = Total Cover 

                                                    50% of total cover:                  20% of total cover:                

Woody Vine Stratum  (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

                                                                                                               = Total Cover 

                                                    50% of total cover:                  20% of total cover:                

Dominance Test worksheet: 

Number of Dominant Species   
That Are OBL, FACW, or FAC:                              (A) 
 
Total Number of Dominant    
Species Across All Strata:                               (B) 
 
Percent of Dominant Species 
That Are OBL, FACW, or FAC:                              (A/B) 

 
Prevalence Index worksheet: 

       Total % Cover of:                    Multiply by:        

OBL species                        x 1 =                       

FACW species                        x 2 =                       

FAC species                        x 3 =                       

FACU species                        x 4 =                       

UPL species                        x 5 =                       

Column Totals:                        (A)                          (B) 

         Prevalence Index  = B/A =                              

Hydrophytic Vegetation Indicators:  

       1 - Rapid Test for Hydrophytic Vegetation  

       2 - Dominance Test is >50% 

       3 - Prevalence Index is ≤3.01 

       Problematic Hydrophytic Vegetation1 (Explain) 

 
1Indicators of hydric soil and wetland hydrology must 
be present, unless disturbed or problematic. 

Definitions of Four Vegetation Strata: 
 
Tree – Woody plants, excluding vines, 3 in. (7.6 cm) or 
more in diameter at breast height (DBH), regardless of 
height. 
 
Sapling/Shrub – Woody plants, excluding vines, less 
than 3 in. DBH and greater than 3.28 ft (1 m) tall. 
 
Herb – All herbaceous (non-woody) plants, regardless 
of size, and woody plants less than 3.28 ft tall. 
  
Woody vine – All woody vines greater than 3.28 ft in 
height.   
 

Hydrophytic  
Vegetation 
Present?                 Yes                 No              
 

Remarks:  (If observed, list morphological adaptations below). 

SP35

30' x 30'
2

2

100%

0 0
95% 190
5% 1515' x 15'

5%

5%

Yes FAC 0 0
Baccharis halimifolia

0 0
100% 205

2.05

✔

✔

2.5% 1%
5' x 5'

Eleocharis atropurpurea
80%
15%

95%

Yes
No

FACW
FACW

Cyperus entrerianus

47.5% 19%
10' x 10'

X



US Army Corps of Engineers                      Atlantic and Gulf Coastal Plain Region – Version 2.0 

SOIL                                                      Sampling Point:                        

Profile Description:  (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 

 Depth                    Matrix                                           Redox Features                              
 (inches)           Color (moist)            %           Color (moist)             %         Type1       Loc2           Texture                             Remarks                           

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          
1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains.                2Location:  PL=Pore Lining, M=Matrix. 
Hydric Soil Indicators:  (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils

3
: 

       Histosol (A1)        Polyvalue Below Surface (S8) (LRR S, T, U)        1 cm Muck (A9) (LRR O) 

       Histic Epipedon (A2)        Thin Dark Surface (S9) (LRR S, T, U)        2 cm Muck (A10) (LRR S) 

       Black Histic (A3)        Loamy Mucky Mineral (F1) (LRR O)        Reduced Vertic (F18) (outside MLRA 150A,B) 

       Hydrogen Sulfide (A4)        Loamy Gleyed Matrix (F2)        Piedmont Floodplain Soils (F19) (LRR P, S, T) 

       Stratified Layers (A5)        Depleted Matrix (F3)        Anomalous Bright Loamy Soils (F20) 

       Organic Bodies (A6) (LRR P, T, U)        Redox Dark Surface (F6)           (MLRA 153B) 

       5 cm Mucky Mineral (A7) (LRR P, T, U)        Depleted Dark Surface (F7)        Red Parent Material (TF2) 

       Muck Presence (A8) (LRR U)        Redox Depressions (F8)        Very Shallow Dark Surface (TF12)  

       1 cm Muck (A9) (LRR P, T)        Marl (F10) (LRR U)        Other (Explain in Remarks) 

       Depleted Below Dark Surface (A11)        Depleted Ochric (F11) (MLRA 151)  

       Thick Dark Surface (A12)        Iron-Manganese Masses (F12) (LRR O, P, T)          
3Indicators of hydrophytic vegetation and 

       Coast Prairie Redox (A16) (MLRA 150A)        Umbric Surface (F13) (LRR P, T, U)             wetland hydrology must be present, 

       Sandy Mucky Mineral (S1) (LRR O, S)        Delta Ochric (F17) (MLRA 151)             unless disturbed or problematic. 

       Sandy Gleyed Matrix (S4)        Reduced Vertic (F18) (MLRA 150A, 150B)  

       Sandy Redox (S5)        Piedmont Floodplain Soils (F19) (MLRA 149A) 

       Stripped Matrix (S6)        Anomalous Bright Loamy Soils (F20) (MLRA 149A, 153C, 153D) 

       Dark Surface (S7) (LRR P, S, T, U)  

Restrictive Layer (if observed): 

     Type:                                                                  

     Depth (inches):                                                 

 

 

Hydric Soil Present?     Yes                 No              

Remarks: 

 

 

 

SP35

0-8"

8-20"

10 YR 4/2

10 YR 7/1

10 YR 5/2

70%

15%

95%

2.5 YR 3/6

10 YR 5/8

10 YR 3/4

10%

5%

5%

D

D 

D

M

M

M

Silt clay

Silty clay

Sandy silt

✔

X



US Army Corps of Engineers                      Atlantic and Gulf Coastal Plain Region – Version 2.0 

WETLAND DETERMINATION DATA FORM – Atlantic and Gulf Coastal Plain Region 
 

Project/Site:                                                                                             City/County:                                                           Sampling Date:                              

Applicant/Owner:                                                                                                                                     State:                     Sampling Point:                               

Investigator(s):                                                                                         Section, Township, Range:                                                                                         

Landform (hillslope, terrace, etc.):                                                           Local relief (concave, convex, none):                                       Slope (%):                  

Subregion (LRR or MLRA):                                                  Lat:                                                 Long:                                                       Datum:                     

Soil Map Unit Name:                                                                                                                                        NWI classification:                                               

Are climatic / hydrologic conditions on the site typical for this time of year?  Yes               No               (If no, explain in Remarks.)  

Are Vegetation            , Soil             , or Hydrology              significantly disturbed?            Are “Normal Circumstances” present?   Yes               No              

Are Vegetation            , Soil             , or Hydrology              naturally problematic?             (If needed, explain any answers in Remarks.) 

SUMMARY OF FINDINGS –  Attach site map showing sampling point locations, transects, important features, etc. 

Hydrophytic Vegetation Present? Yes                 No               

Hydric Soil Present?  Yes                 No               

Wetland Hydrology Present? Yes                 No               

Is the Sampled Area 

within a Wetland?                   Yes                   No                

Remarks: 

 

 

HYDROLOGY 

Wetland Hydrology Indicators:  Secondary Indicators (minimum of two required) 

Primary Indicators (minimum of one is required; check all that apply)                                                           Surface Soil Cracks (B6) 

       Surface Water (A1)        Aquatic Fauna (B13)        Sparsely Vegetated Concave Surface (B8) 

       High Water Table (A2)        Marl Deposits (B15) (LRR U)        Drainage Patterns (B10) 

       Saturation (A3)        Hydrogen Sulfide Odor (C1)        Moss Trim Lines (B16) 

       Water Marks (B1)        Oxidized Rhizospheres along Living Roots (C3)        Dry-Season Water Table (C2) 

       Sediment Deposits (B2)        Presence of Reduced Iron (C4)        Crayfish Burrows (C8) 

       Drift Deposits (B3)        Recent Iron Reduction in Tilled Soils (C6)        Saturation Visible on Aerial Imagery (C9) 

       Algal Mat or Crust (B4)        Thin Muck Surface (C7)        Geomorphic Position (D2) 

       Iron Deposits (B5)        Other (Explain in Remarks)        Shallow Aquitard (D3) 

       Inundation Visible on Aerial Imagery (B7)         FAC-Neutral Test (D5) 

       Water-Stained Leaves (B9)         Sphagnum moss (D8) (LRR T, U) 

Field Observations: 

Surface Water Present? Yes             No             Depth (inches):                           

Water Table Present?  Yes             No             Depth (inches):                           

Saturation Present?    Yes             No             Depth (inches):                          
(includes capillary fringe) 

 

 

Wetland Hydrology Present?    Yes                 No              

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 

 

Remarks: 

 

 

WHCRWA East/West Alignment Houston, Harris County 12/11/17

West Harris County Regional Water Authority TX SP36

JTL, CAG N/A
Plains Flat 0

LRR T MLRA 150A 29.844638°N 95.693127°W NAD83
Katy fine sandy loam, 0 to 1 percent slopes PFO1A

x
x

 x
X X

X

✔

X 1"
X
X X



US Army Corps of Engineers                      Atlantic and Gulf Coastal Plain Region – Version 2.0 

VEGETATION (Four Strata) – Use scientific names of plants.     Sampling Point:                        

                            Absolute   Dominant  Indicator 
Tree Stratum  (Plot size:                               )                         % Cover    Species?    Status   

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

8.                                                                                                                                               

                                                                                                               = Total Cover 

                                                    50% of total cover:                  20% of total cover:                

Sapling/Shrub Stratum  (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

8.                                                                                                                                               

                                                                                                               = Total Cover 

                                                    50% of total cover:                  20% of total cover:                

Herb Stratum  (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

8.                                                                                                                                               

9.                                                                                                                                               

10.                                                                                                                                             

11.                                                                                                                                             

12.                                                                                                                                             

                                                                                                               = Total Cover 

                                                    50% of total cover:                  20% of total cover:                

Woody Vine Stratum  (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

                                                                                                               = Total Cover 

                                                    50% of total cover:                  20% of total cover:                

Dominance Test worksheet: 

Number of Dominant Species   
That Are OBL, FACW, or FAC:                              (A) 
 
Total Number of Dominant    
Species Across All Strata:                               (B) 
 
Percent of Dominant Species 
That Are OBL, FACW, or FAC:                              (A/B) 

 
Prevalence Index worksheet: 

       Total % Cover of:                    Multiply by:        

OBL species                        x 1 =                       

FACW species                        x 2 =                       

FAC species                        x 3 =                       

FACU species                        x 4 =                       

UPL species                        x 5 =                       

Column Totals:                        (A)                          (B) 

         Prevalence Index  = B/A =                              

Hydrophytic Vegetation Indicators:  

       1 - Rapid Test for Hydrophytic Vegetation  

       2 - Dominance Test is >50% 

       3 - Prevalence Index is ≤3.01 

       Problematic Hydrophytic Vegetation1 (Explain) 

 
1Indicators of hydric soil and wetland hydrology must 
be present, unless disturbed or problematic. 

Definitions of Four Vegetation Strata: 
 
Tree – Woody plants, excluding vines, 3 in. (7.6 cm) or 
more in diameter at breast height (DBH), regardless of 
height. 
 
Sapling/Shrub – Woody plants, excluding vines, less 
than 3 in. DBH and greater than 3.28 ft (1 m) tall. 
 
Herb – All herbaceous (non-woody) plants, regardless 
of size, and woody plants less than 3.28 ft tall. 
  
Woody vine – All woody vines greater than 3.28 ft in 
height.   
 

Hydrophytic  
Vegetation 
Present?                 Yes                 No              
 

Remarks:  (If observed, list morphological adaptations below). 

SP36

30' x 30'

Quercus nigra
Populus deltoides 10%

10%

20%

Yes
Yes

FAC
FAC

2

3

66%

0 0
0 05% 2%
20% 6015' x 15'
98% 392
0 0
118% 452

3.83

✔

5' x 5'
98%

98%

Yes FACUCynodon dactylon

49% 19.6%
10' x 10'

X



US Army Corps of Engineers                      Atlantic and Gulf Coastal Plain Region – Version 2.0 

SOIL                                                      Sampling Point:                        

Profile Description:  (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 

 Depth                    Matrix                                           Redox Features                              
 (inches)           Color (moist)            %           Color (moist)             %         Type1       Loc2           Texture                             Remarks                           

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          
1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains.                2Location:  PL=Pore Lining, M=Matrix. 
Hydric Soil Indicators:  (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils

3
: 

       Histosol (A1)        Polyvalue Below Surface (S8) (LRR S, T, U)        1 cm Muck (A9) (LRR O) 

       Histic Epipedon (A2)        Thin Dark Surface (S9) (LRR S, T, U)        2 cm Muck (A10) (LRR S) 

       Black Histic (A3)        Loamy Mucky Mineral (F1) (LRR O)        Reduced Vertic (F18) (outside MLRA 150A,B) 

       Hydrogen Sulfide (A4)        Loamy Gleyed Matrix (F2)        Piedmont Floodplain Soils (F19) (LRR P, S, T) 

       Stratified Layers (A5)        Depleted Matrix (F3)        Anomalous Bright Loamy Soils (F20) 

       Organic Bodies (A6) (LRR P, T, U)        Redox Dark Surface (F6)           (MLRA 153B) 

       5 cm Mucky Mineral (A7) (LRR P, T, U)        Depleted Dark Surface (F7)        Red Parent Material (TF2) 

       Muck Presence (A8) (LRR U)        Redox Depressions (F8)        Very Shallow Dark Surface (TF12)  

       1 cm Muck (A9) (LRR P, T)        Marl (F10) (LRR U)        Other (Explain in Remarks) 

       Depleted Below Dark Surface (A11)        Depleted Ochric (F11) (MLRA 151)  

       Thick Dark Surface (A12)        Iron-Manganese Masses (F12) (LRR O, P, T)          
3Indicators of hydrophytic vegetation and 

       Coast Prairie Redox (A16) (MLRA 150A)        Umbric Surface (F13) (LRR P, T, U)             wetland hydrology must be present, 

       Sandy Mucky Mineral (S1) (LRR O, S)        Delta Ochric (F17) (MLRA 151)             unless disturbed or problematic. 

       Sandy Gleyed Matrix (S4)        Reduced Vertic (F18) (MLRA 150A, 150B)  

       Sandy Redox (S5)        Piedmont Floodplain Soils (F19) (MLRA 149A) 

       Stripped Matrix (S6)        Anomalous Bright Loamy Soils (F20) (MLRA 149A, 153C, 153D) 

       Dark Surface (S7) (LRR P, S, T, U)  

Restrictive Layer (if observed): 

     Type:                                                                  

     Depth (inches):                                                 

 

 

Hydric Soil Present?     Yes                 No              

Remarks: 

 

 

 

SP36

0-12" 10 YR 4/3 90% 15 YR 5/6 10% C M Sandy clay Contains 5% fill material

Hard Pan
12"



US Army Corps of Engineers                      Atlantic and Gulf Coastal Plain Region – Version 2.0 

WETLAND DETERMINATION DATA FORM – Atlantic and Gulf Coastal Plain Region 
 

Project/Site:                                                                                             City/County:                                                           Sampling Date:                              

Applicant/Owner:                                                                                                                                     State:                     Sampling Point:                               

Investigator(s):                                                                                         Section, Township, Range:                                                                                         

Landform (hillslope, terrace, etc.):                                                           Local relief (concave, convex, none):                                       Slope (%):                  

Subregion (LRR or MLRA):                                                  Lat:                                                 Long:                                                       Datum:                     

Soil Map Unit Name:                                                                                                                                        NWI classification:                                               

Are climatic / hydrologic conditions on the site typical for this time of year?  Yes               No               (If no, explain in Remarks.)  

Are Vegetation            , Soil             , or Hydrology              significantly disturbed?            Are “Normal Circumstances” present?   Yes               No              

Are Vegetation            , Soil             , or Hydrology              naturally problematic?             (If needed, explain any answers in Remarks.) 

SUMMARY OF FINDINGS –  Attach site map showing sampling point locations, transects, important features, etc. 

Hydrophytic Vegetation Present? Yes                 No               

Hydric Soil Present?  Yes                 No               

Wetland Hydrology Present? Yes                 No               

Is the Sampled Area 

within a Wetland?                   Yes                   No                

Remarks: 

 

 

HYDROLOGY 

Wetland Hydrology Indicators:  Secondary Indicators (minimum of two required) 

Primary Indicators (minimum of one is required; check all that apply)                                                           Surface Soil Cracks (B6) 

       Surface Water (A1)        Aquatic Fauna (B13)        Sparsely Vegetated Concave Surface (B8) 

       High Water Table (A2)        Marl Deposits (B15) (LRR U)        Drainage Patterns (B10) 

       Saturation (A3)        Hydrogen Sulfide Odor (C1)        Moss Trim Lines (B16) 

       Water Marks (B1)        Oxidized Rhizospheres along Living Roots (C3)        Dry-Season Water Table (C2) 

       Sediment Deposits (B2)        Presence of Reduced Iron (C4)        Crayfish Burrows (C8) 

       Drift Deposits (B3)        Recent Iron Reduction in Tilled Soils (C6)        Saturation Visible on Aerial Imagery (C9) 

       Algal Mat or Crust (B4)        Thin Muck Surface (C7)        Geomorphic Position (D2) 

       Iron Deposits (B5)        Other (Explain in Remarks)        Shallow Aquitard (D3) 

       Inundation Visible on Aerial Imagery (B7)         FAC-Neutral Test (D5) 

       Water-Stained Leaves (B9)         Sphagnum moss (D8) (LRR T, U) 

Field Observations: 

Surface Water Present? Yes             No             Depth (inches):                           

Water Table Present?  Yes             No             Depth (inches):                           

Saturation Present?    Yes             No             Depth (inches):                          
(includes capillary fringe) 

 

 

Wetland Hydrology Present?    Yes                 No              

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 

 

Remarks: 

 

 

WHCRWA East/West Alignment Houston, Harris County 12/11/17

West Harris County Regional Water Authority TX SP37

JTL, CAG N/A
Plains Flat 0

LRR T MLRA 150A 29.843843°N 95.695008°W NAD83
Katy fine sandy loam, 0 to 1 percent slopes PFO1A

x
x

 x
X X
X

x
X
X X



US Army Corps of Engineers                      Atlantic and Gulf Coastal Plain Region – Version 2.0 

VEGETATION (Four Strata) – Use scientific names of plants.     Sampling Point:                        

                            Absolute   Dominant  Indicator 
Tree Stratum  (Plot size:                               )                         % Cover    Species?    Status   

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

8.                                                                                                                                               

                                                                                                               = Total Cover 

                                                    50% of total cover:                  20% of total cover:                

Sapling/Shrub Stratum  (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

8.                                                                                                                                               

                                                                                                               = Total Cover 

                                                    50% of total cover:                  20% of total cover:                

Herb Stratum  (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

8.                                                                                                                                               

9.                                                                                                                                               

10.                                                                                                                                             

11.                                                                                                                                             

12.                                                                                                                                             

                                                                                                               = Total Cover 

                                                    50% of total cover:                  20% of total cover:                

Woody Vine Stratum  (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

                                                                                                               = Total Cover 

                                                    50% of total cover:                  20% of total cover:                

Dominance Test worksheet: 

Number of Dominant Species   
That Are OBL, FACW, or FAC:                              (A) 
 
Total Number of Dominant    
Species Across All Strata:                               (B) 
 
Percent of Dominant Species 
That Are OBL, FACW, or FAC:                              (A/B) 

 
Prevalence Index worksheet: 

       Total % Cover of:                    Multiply by:        

OBL species                        x 1 =                       

FACW species                        x 2 =                       

FAC species                        x 3 =                       

FACU species                        x 4 =                       

UPL species                        x 5 =                       

Column Totals:                        (A)                          (B) 

         Prevalence Index  = B/A =                              

Hydrophytic Vegetation Indicators:  

       1 - Rapid Test for Hydrophytic Vegetation  

       2 - Dominance Test is >50% 

       3 - Prevalence Index is ≤3.01 

       Problematic Hydrophytic Vegetation1 (Explain) 

 
1Indicators of hydric soil and wetland hydrology must 
be present, unless disturbed or problematic. 

Definitions of Four Vegetation Strata: 
 
Tree – Woody plants, excluding vines, 3 in. (7.6 cm) or 
more in diameter at breast height (DBH), regardless of 
height. 
 
Sapling/Shrub – Woody plants, excluding vines, less 
than 3 in. DBH and greater than 3.28 ft (1 m) tall. 
 
Herb – All herbaceous (non-woody) plants, regardless 
of size, and woody plants less than 3.28 ft tall. 
  
Woody vine – All woody vines greater than 3.28 ft in 
height.   
 

Hydrophytic  
Vegetation 
Present?                 Yes                 No              
 

Remarks:  (If observed, list morphological adaptations below). 

SP37

30' x 30'
0

1

0%

0 0
0 0
0 015' x 15'
98% 392
0 0
98% 392

4.00

5' x 5'
98%

98%

Yes FACUCynodon dactylon

49% 19.6%
10' x 10'

X



US Army Corps of Engineers                      Atlantic and Gulf Coastal Plain Region – Version 2.0 

SOIL                                                      Sampling Point:                        

Profile Description:  (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 

 Depth                    Matrix                                           Redox Features                              
 (inches)           Color (moist)            %           Color (moist)             %         Type1       Loc2           Texture                             Remarks                           

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          
1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains.                2Location:  PL=Pore Lining, M=Matrix. 
Hydric Soil Indicators:  (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils

3
: 

       Histosol (A1)        Polyvalue Below Surface (S8) (LRR S, T, U)        1 cm Muck (A9) (LRR O) 

       Histic Epipedon (A2)        Thin Dark Surface (S9) (LRR S, T, U)        2 cm Muck (A10) (LRR S) 

       Black Histic (A3)        Loamy Mucky Mineral (F1) (LRR O)        Reduced Vertic (F18) (outside MLRA 150A,B) 

       Hydrogen Sulfide (A4)        Loamy Gleyed Matrix (F2)        Piedmont Floodplain Soils (F19) (LRR P, S, T) 

       Stratified Layers (A5)        Depleted Matrix (F3)        Anomalous Bright Loamy Soils (F20) 

       Organic Bodies (A6) (LRR P, T, U)        Redox Dark Surface (F6)           (MLRA 153B) 

       5 cm Mucky Mineral (A7) (LRR P, T, U)        Depleted Dark Surface (F7)        Red Parent Material (TF2) 

       Muck Presence (A8) (LRR U)        Redox Depressions (F8)        Very Shallow Dark Surface (TF12)  

       1 cm Muck (A9) (LRR P, T)        Marl (F10) (LRR U)        Other (Explain in Remarks) 

       Depleted Below Dark Surface (A11)        Depleted Ochric (F11) (MLRA 151)  

       Thick Dark Surface (A12)        Iron-Manganese Masses (F12) (LRR O, P, T)          
3Indicators of hydrophytic vegetation and 

       Coast Prairie Redox (A16) (MLRA 150A)        Umbric Surface (F13) (LRR P, T, U)             wetland hydrology must be present, 

       Sandy Mucky Mineral (S1) (LRR O, S)        Delta Ochric (F17) (MLRA 151)             unless disturbed or problematic. 

       Sandy Gleyed Matrix (S4)        Reduced Vertic (F18) (MLRA 150A, 150B)  

       Sandy Redox (S5)        Piedmont Floodplain Soils (F19) (MLRA 149A) 

       Stripped Matrix (S6)        Anomalous Bright Loamy Soils (F20) (MLRA 149A, 153C, 153D) 

       Dark Surface (S7) (LRR P, S, T, U)  

Restrictive Layer (if observed): 

     Type:                                                                  

     Depth (inches):                                                 

 

 

Hydric Soil Present?     Yes                 No              

Remarks: 

 

 

 

SP37

0-16" 10 YR 5/3 60% 10 YR 4/6 40% C M Sandy silt

Hard Pan
16" X



US Army Corps of Engineers                      Atlantic and Gulf Coastal Plain Region – Version 2.0 

WETLAND DETERMINATION DATA FORM – Atlantic and Gulf Coastal Plain Region 
 

Project/Site:                                                                                             City/County:                                                           Sampling Date:                              

Applicant/Owner:                                                                                                                                     State:                     Sampling Point:                               

Investigator(s):                                                                                         Section, Township, Range:                                                                                         

Landform (hillslope, terrace, etc.):                                                           Local relief (concave, convex, none):                                       Slope (%):                  

Subregion (LRR or MLRA):                                                  Lat:                                                 Long:                                                       Datum:                     

Soil Map Unit Name:                                                                                                                                        NWI classification:                                               

Are climatic / hydrologic conditions on the site typical for this time of year?  Yes               No               (If no, explain in Remarks.)  

Are Vegetation            , Soil             , or Hydrology              significantly disturbed?            Are “Normal Circumstances” present?   Yes               No              

Are Vegetation            , Soil             , or Hydrology              naturally problematic?             (If needed, explain any answers in Remarks.) 

SUMMARY OF FINDINGS –  Attach site map showing sampling point locations, transects, important features, etc. 

Hydrophytic Vegetation Present? Yes                 No               

Hydric Soil Present?  Yes                 No               

Wetland Hydrology Present? Yes                 No               

Is the Sampled Area 

within a Wetland?                   Yes                   No                

Remarks: 

 

 

HYDROLOGY 

Wetland Hydrology Indicators:  Secondary Indicators (minimum of two required) 

Primary Indicators (minimum of one is required; check all that apply)                                                           Surface Soil Cracks (B6) 

       Surface Water (A1)        Aquatic Fauna (B13)        Sparsely Vegetated Concave Surface (B8) 

       High Water Table (A2)        Marl Deposits (B15) (LRR U)        Drainage Patterns (B10) 

       Saturation (A3)        Hydrogen Sulfide Odor (C1)        Moss Trim Lines (B16) 

       Water Marks (B1)        Oxidized Rhizospheres along Living Roots (C3)        Dry-Season Water Table (C2) 

       Sediment Deposits (B2)        Presence of Reduced Iron (C4)        Crayfish Burrows (C8) 

       Drift Deposits (B3)        Recent Iron Reduction in Tilled Soils (C6)        Saturation Visible on Aerial Imagery (C9) 

       Algal Mat or Crust (B4)        Thin Muck Surface (C7)        Geomorphic Position (D2) 

       Iron Deposits (B5)        Other (Explain in Remarks)        Shallow Aquitard (D3) 

       Inundation Visible on Aerial Imagery (B7)         FAC-Neutral Test (D5) 

       Water-Stained Leaves (B9)         Sphagnum moss (D8) (LRR T, U) 

Field Observations: 

Surface Water Present? Yes             No             Depth (inches):                           

Water Table Present?  Yes             No             Depth (inches):                           

Saturation Present?    Yes             No             Depth (inches):                          
(includes capillary fringe) 

 

 

Wetland Hydrology Present?    Yes                 No              

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 

 

Remarks: 

 

 

WHCRWA East/West Alignment Houston, Harris County 12/11/17

West Harris County Regional Water Authority TX SP38

JTL, CAG N/A
Plains Flat 0

LRR T MLRA 150A 29.843032°N 95.698298°W NAD813

Aris-Gessner occasionally ponded complex, 0 to 1 percent slopes PEM1C
x

x

x
X X
X

✔

✔

✔

✔

X 1"
X 18"

X 20" X



US Army Corps of Engineers                      Atlantic and Gulf Coastal Plain Region – Version 2.0 

VEGETATION (Four Strata) – Use scientific names of plants.     Sampling Point:                        

                            Absolute   Dominant  Indicator 
Tree Stratum  (Plot size:                               )                         % Cover    Species?    Status   

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

8.                                                                                                                                               

                                                                                                               = Total Cover 

                                                    50% of total cover:                  20% of total cover:                

Sapling/Shrub Stratum  (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

8.                                                                                                                                               

                                                                                                               = Total Cover 

                                                    50% of total cover:                  20% of total cover:                

Herb Stratum  (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

8.                                                                                                                                               

9.                                                                                                                                               

10.                                                                                                                                             

11.                                                                                                                                             

12.                                                                                                                                             

                                                                                                               = Total Cover 

                                                    50% of total cover:                  20% of total cover:                

Woody Vine Stratum  (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

                                                                                                               = Total Cover 

                                                    50% of total cover:                  20% of total cover:                

Dominance Test worksheet: 

Number of Dominant Species   
That Are OBL, FACW, or FAC:                              (A) 
 
Total Number of Dominant    
Species Across All Strata:                               (B) 
 
Percent of Dominant Species 
That Are OBL, FACW, or FAC:                              (A/B) 

 
Prevalence Index worksheet: 

       Total % Cover of:                    Multiply by:        

OBL species                        x 1 =                       

FACW species                        x 2 =                       

FAC species                        x 3 =                       

FACU species                        x 4 =                       

UPL species                        x 5 =                       

Column Totals:                        (A)                          (B) 

         Prevalence Index  = B/A =                              

Hydrophytic Vegetation Indicators:  

       1 - Rapid Test for Hydrophytic Vegetation  

       2 - Dominance Test is >50% 

       3 - Prevalence Index is ≤3.01 

       Problematic Hydrophytic Vegetation1 (Explain) 

 
1Indicators of hydric soil and wetland hydrology must 
be present, unless disturbed or problematic. 

Definitions of Four Vegetation Strata: 
 
Tree – Woody plants, excluding vines, 3 in. (7.6 cm) or 
more in diameter at breast height (DBH), regardless of 
height. 
 
Sapling/Shrub – Woody plants, excluding vines, less 
than 3 in. DBH and greater than 3.28 ft (1 m) tall. 
 
Herb – All herbaceous (non-woody) plants, regardless 
of size, and woody plants less than 3.28 ft tall. 
  
Woody vine – All woody vines greater than 3.28 ft in 
height.   
 

Hydrophytic  
Vegetation 
Present?                 Yes                 No              
 

Remarks:  (If observed, list morphological adaptations below). 

SP38

30' x 30'
Triadica sebifera 10%

10%

Yes FAC 2

2

100%

0 0
0 05% 2%
108% 32415' x 15'
0 0
0 0
108% 324

3.00

✔

✔

5' x 5'
98%

98%

Yes FACStenotaphrum secundatum

49% 19.6%
10' x 10'

X



US Army Corps of Engineers                      Atlantic and Gulf Coastal Plain Region – Version 2.0 

SOIL                                                      Sampling Point:                        

Profile Description:  (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 

 Depth                    Matrix                                           Redox Features                              
 (inches)           Color (moist)            %           Color (moist)             %         Type1       Loc2           Texture                             Remarks                           

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          
1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains.                2Location:  PL=Pore Lining, M=Matrix. 
Hydric Soil Indicators:  (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils

3
: 

       Histosol (A1)        Polyvalue Below Surface (S8) (LRR S, T, U)        1 cm Muck (A9) (LRR O) 

       Histic Epipedon (A2)        Thin Dark Surface (S9) (LRR S, T, U)        2 cm Muck (A10) (LRR S) 

       Black Histic (A3)        Loamy Mucky Mineral (F1) (LRR O)        Reduced Vertic (F18) (outside MLRA 150A,B) 

       Hydrogen Sulfide (A4)        Loamy Gleyed Matrix (F2)        Piedmont Floodplain Soils (F19) (LRR P, S, T) 

       Stratified Layers (A5)        Depleted Matrix (F3)        Anomalous Bright Loamy Soils (F20) 

       Organic Bodies (A6) (LRR P, T, U)        Redox Dark Surface (F6)           (MLRA 153B) 

       5 cm Mucky Mineral (A7) (LRR P, T, U)        Depleted Dark Surface (F7)        Red Parent Material (TF2) 

       Muck Presence (A8) (LRR U)        Redox Depressions (F8)        Very Shallow Dark Surface (TF12)  

       1 cm Muck (A9) (LRR P, T)        Marl (F10) (LRR U)        Other (Explain in Remarks) 

       Depleted Below Dark Surface (A11)        Depleted Ochric (F11) (MLRA 151)  

       Thick Dark Surface (A12)        Iron-Manganese Masses (F12) (LRR O, P, T)          
3Indicators of hydrophytic vegetation and 

       Coast Prairie Redox (A16) (MLRA 150A)        Umbric Surface (F13) (LRR P, T, U)             wetland hydrology must be present, 

       Sandy Mucky Mineral (S1) (LRR O, S)        Delta Ochric (F17) (MLRA 151)             unless disturbed or problematic. 

       Sandy Gleyed Matrix (S4)        Reduced Vertic (F18) (MLRA 150A, 150B)  

       Sandy Redox (S5)        Piedmont Floodplain Soils (F19) (MLRA 149A) 

       Stripped Matrix (S6)        Anomalous Bright Loamy Soils (F20) (MLRA 149A, 153C, 153D) 

       Dark Surface (S7) (LRR P, S, T, U)  

Restrictive Layer (if observed): 

     Type:                                                                  

     Depth (inches):                                                 

 

 

Hydric Soil Present?     Yes                 No              

Remarks: 

 

 

 

SP38

0-16" 10 YR 5/1 85% 10 YR 4/6 15% C PL Silt clay

✔

Hard Pan
16" X



US Army Corps of Engineers                      Atlantic and Gulf Coastal Plain Region – Version 2.0 

WETLAND DETERMINATION DATA FORM – Atlantic and Gulf Coastal Plain Region 
 

Project/Site:                                                                                             City/County:                                                           Sampling Date:                              

Applicant/Owner:                                                                                                                                     State:                     Sampling Point:                               

Investigator(s):                                                                                         Section, Township, Range:                                                                                         

Landform (hillslope, terrace, etc.):                                                           Local relief (concave, convex, none):                                       Slope (%):                  

Subregion (LRR or MLRA):                                                  Lat:                                                 Long:                                                       Datum:                     

Soil Map Unit Name:                                                                                                                                        NWI classification:                                               

Are climatic / hydrologic conditions on the site typical for this time of year?  Yes               No               (If no, explain in Remarks.)  

Are Vegetation            , Soil             , or Hydrology              significantly disturbed?            Are “Normal Circumstances” present?   Yes               No              

Are Vegetation            , Soil             , or Hydrology              naturally problematic?             (If needed, explain any answers in Remarks.) 

SUMMARY OF FINDINGS –  Attach site map showing sampling point locations, transects, important features, etc. 

Hydrophytic Vegetation Present? Yes                 No               

Hydric Soil Present?  Yes                 No               

Wetland Hydrology Present? Yes                 No               

Is the Sampled Area 

within a Wetland?                   Yes                   No                

Remarks: 

 

 

HYDROLOGY 

Wetland Hydrology Indicators:  Secondary Indicators (minimum of two required) 

Primary Indicators (minimum of one is required; check all that apply)                                                           Surface Soil Cracks (B6) 

       Surface Water (A1)        Aquatic Fauna (B13)        Sparsely Vegetated Concave Surface (B8) 

       High Water Table (A2)        Marl Deposits (B15) (LRR U)        Drainage Patterns (B10) 

       Saturation (A3)        Hydrogen Sulfide Odor (C1)        Moss Trim Lines (B16) 

       Water Marks (B1)        Oxidized Rhizospheres along Living Roots (C3)        Dry-Season Water Table (C2) 

       Sediment Deposits (B2)        Presence of Reduced Iron (C4)        Crayfish Burrows (C8) 

       Drift Deposits (B3)        Recent Iron Reduction in Tilled Soils (C6)        Saturation Visible on Aerial Imagery (C9) 

       Algal Mat or Crust (B4)        Thin Muck Surface (C7)        Geomorphic Position (D2) 

       Iron Deposits (B5)        Other (Explain in Remarks)        Shallow Aquitard (D3) 

       Inundation Visible on Aerial Imagery (B7)         FAC-Neutral Test (D5) 

       Water-Stained Leaves (B9)         Sphagnum moss (D8) (LRR T, U) 

Field Observations: 

Surface Water Present? Yes             No             Depth (inches):                           

Water Table Present?  Yes             No             Depth (inches):                           

Saturation Present?    Yes             No             Depth (inches):                          
(includes capillary fringe) 

 

 

Wetland Hydrology Present?    Yes                 No              

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 

 

Remarks: 

 

 

WHCRWA East/West Alignment Houston, Harris County 12/11/17

West Harris County Regional Water Authority TX SP39

JTL, CAG N/A
Plains Flat 0

LRR T MLRA 150A 29.842746°N 95.699569°W NAD83
Aris-Gessner occasionally ponded complex, 0 to 1 percent slopes PEM1A

x
x

x
X X
X

✔

✔

X 1"
X
X X



US Army Corps of Engineers                      Atlantic and Gulf Coastal Plain Region – Version 2.0 

VEGETATION (Four Strata) – Use scientific names of plants.     Sampling Point:                        

                            Absolute   Dominant  Indicator 
Tree Stratum  (Plot size:                               )                         % Cover    Species?    Status   

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

8.                                                                                                                                               

                                                                                                               = Total Cover 

                                                    50% of total cover:                  20% of total cover:                

Sapling/Shrub Stratum  (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

8.                                                                                                                                               

                                                                                                               = Total Cover 

                                                    50% of total cover:                  20% of total cover:                

Herb Stratum  (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

8.                                                                                                                                               

9.                                                                                                                                               

10.                                                                                                                                             

11.                                                                                                                                             

12.                                                                                                                                             

                                                                                                               = Total Cover 

                                                    50% of total cover:                  20% of total cover:                

Woody Vine Stratum  (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

                                                                                                               = Total Cover 

                                                    50% of total cover:                  20% of total cover:                

Dominance Test worksheet: 

Number of Dominant Species   
That Are OBL, FACW, or FAC:                              (A) 
 
Total Number of Dominant    
Species Across All Strata:                               (B) 
 
Percent of Dominant Species 
That Are OBL, FACW, or FAC:                              (A/B) 

 
Prevalence Index worksheet: 

       Total % Cover of:                    Multiply by:        

OBL species                        x 1 =                       

FACW species                        x 2 =                       

FAC species                        x 3 =                       

FACU species                        x 4 =                       

UPL species                        x 5 =                       

Column Totals:                        (A)                          (B) 

         Prevalence Index  = B/A =                              

Hydrophytic Vegetation Indicators:  

       1 - Rapid Test for Hydrophytic Vegetation  

       2 - Dominance Test is >50% 

       3 - Prevalence Index is ≤3.01 

       Problematic Hydrophytic Vegetation1 (Explain) 

 
1Indicators of hydric soil and wetland hydrology must 
be present, unless disturbed or problematic. 

Definitions of Four Vegetation Strata: 
 
Tree – Woody plants, excluding vines, 3 in. (7.6 cm) or 
more in diameter at breast height (DBH), regardless of 
height. 
 
Sapling/Shrub – Woody plants, excluding vines, less 
than 3 in. DBH and greater than 3.28 ft (1 m) tall. 
 
Herb – All herbaceous (non-woody) plants, regardless 
of size, and woody plants less than 3.28 ft tall. 
  
Woody vine – All woody vines greater than 3.28 ft in 
height.   
 

Hydrophytic  
Vegetation 
Present?                 Yes                 No              
 

Remarks:  (If observed, list morphological adaptations below). 

SP39

Triadica sebifera 10%

10%

Yes FAC 2

2

100%

0 0
0 05% 2%
108% 324
0 0
0 0
108% 324

3.00

✔

✔

98%

98%

Yes FACStenotaphrum secundatum

49% 19.6%

X



US Army Corps of Engineers                      Atlantic and Gulf Coastal Plain Region – Version 2.0 

SOIL                                                      Sampling Point:                        

Profile Description:  (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 

 Depth                    Matrix                                           Redox Features                              
 (inches)           Color (moist)            %           Color (moist)             %         Type1       Loc2           Texture                             Remarks                           

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          
1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains.                2Location:  PL=Pore Lining, M=Matrix. 
Hydric Soil Indicators:  (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils

3
: 

       Histosol (A1)        Polyvalue Below Surface (S8) (LRR S, T, U)        1 cm Muck (A9) (LRR O) 

       Histic Epipedon (A2)        Thin Dark Surface (S9) (LRR S, T, U)        2 cm Muck (A10) (LRR S) 

       Black Histic (A3)        Loamy Mucky Mineral (F1) (LRR O)        Reduced Vertic (F18) (outside MLRA 150A,B) 

       Hydrogen Sulfide (A4)        Loamy Gleyed Matrix (F2)        Piedmont Floodplain Soils (F19) (LRR P, S, T) 

       Stratified Layers (A5)        Depleted Matrix (F3)        Anomalous Bright Loamy Soils (F20) 

       Organic Bodies (A6) (LRR P, T, U)        Redox Dark Surface (F6)           (MLRA 153B) 

       5 cm Mucky Mineral (A7) (LRR P, T, U)        Depleted Dark Surface (F7)        Red Parent Material (TF2) 

       Muck Presence (A8) (LRR U)        Redox Depressions (F8)        Very Shallow Dark Surface (TF12)  

       1 cm Muck (A9) (LRR P, T)        Marl (F10) (LRR U)        Other (Explain in Remarks) 

       Depleted Below Dark Surface (A11)        Depleted Ochric (F11) (MLRA 151)  

       Thick Dark Surface (A12)        Iron-Manganese Masses (F12) (LRR O, P, T)          
3Indicators of hydrophytic vegetation and 

       Coast Prairie Redox (A16) (MLRA 150A)        Umbric Surface (F13) (LRR P, T, U)             wetland hydrology must be present, 

       Sandy Mucky Mineral (S1) (LRR O, S)        Delta Ochric (F17) (MLRA 151)             unless disturbed or problematic. 

       Sandy Gleyed Matrix (S4)        Reduced Vertic (F18) (MLRA 150A, 150B)  

       Sandy Redox (S5)        Piedmont Floodplain Soils (F19) (MLRA 149A) 

       Stripped Matrix (S6)        Anomalous Bright Loamy Soils (F20) (MLRA 149A, 153C, 153D) 

       Dark Surface (S7) (LRR P, S, T, U)  

Restrictive Layer (if observed): 

     Type:                                                                  

     Depth (inches):                                                 

 

 

Hydric Soil Present?     Yes                 No              

Remarks: 

 

 

 

SP39

0-20" 10 YR 4/2 90% 10 YR 4/6 10% C PL Silt loam

✔

X



US Army Corps of Engineers                      Atlantic and Gulf Coastal Plain Region – Version 2.0 

WETLAND DETERMINATION DATA FORM – Atlantic and Gulf Coastal Plain Region 
 

Project/Site:                                                                                             City/County:                                                           Sampling Date:                              

Applicant/Owner:                                                                                                                                     State:                     Sampling Point:                               

Investigator(s):                                                                                         Section, Township, Range:                                                                                         

Landform (hillslope, terrace, etc.):                                                           Local relief (concave, convex, none):                                       Slope (%):                  

Subregion (LRR or MLRA):                                                  Lat:                                                 Long:                                                       Datum:                     

Soil Map Unit Name:                                                                                                                                        NWI classification:                                               

Are climatic / hydrologic conditions on the site typical for this time of year?  Yes               No               (If no, explain in Remarks.)  

Are Vegetation            , Soil             , or Hydrology              significantly disturbed?            Are “Normal Circumstances” present?   Yes               No              

Are Vegetation            , Soil             , or Hydrology              naturally problematic?             (If needed, explain any answers in Remarks.) 

SUMMARY OF FINDINGS –  Attach site map showing sampling point locations, transects, important features, etc. 

Hydrophytic Vegetation Present? Yes                 No               

Hydric Soil Present?  Yes                 No               

Wetland Hydrology Present? Yes                 No               

Is the Sampled Area 

within a Wetland?                   Yes                   No                

Remarks: 

 

 

HYDROLOGY 

Wetland Hydrology Indicators:  Secondary Indicators (minimum of two required) 

Primary Indicators (minimum of one is required; check all that apply)                                                           Surface Soil Cracks (B6) 

       Surface Water (A1)        Aquatic Fauna (B13)        Sparsely Vegetated Concave Surface (B8) 

       High Water Table (A2)        Marl Deposits (B15) (LRR U)        Drainage Patterns (B10) 

       Saturation (A3)        Hydrogen Sulfide Odor (C1)        Moss Trim Lines (B16) 

       Water Marks (B1)        Oxidized Rhizospheres along Living Roots (C3)        Dry-Season Water Table (C2) 

       Sediment Deposits (B2)        Presence of Reduced Iron (C4)        Crayfish Burrows (C8) 

       Drift Deposits (B3)        Recent Iron Reduction in Tilled Soils (C6)        Saturation Visible on Aerial Imagery (C9) 

       Algal Mat or Crust (B4)        Thin Muck Surface (C7)        Geomorphic Position (D2) 

       Iron Deposits (B5)        Other (Explain in Remarks)        Shallow Aquitard (D3) 

       Inundation Visible on Aerial Imagery (B7)         FAC-Neutral Test (D5) 

       Water-Stained Leaves (B9)         Sphagnum moss (D8) (LRR T, U) 

Field Observations: 

Surface Water Present? Yes             No             Depth (inches):                           

Water Table Present?  Yes             No             Depth (inches):                           

Saturation Present?    Yes             No             Depth (inches):                          
(includes capillary fringe) 

 

 

Wetland Hydrology Present?    Yes                 No              

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 

 

Remarks: 

 

 

WHCRWA East/West Alignment Houston, Harris County 12/11/17

West Harris County Regional Water Authority TX SP40

JTL, CAG N/A
Plains Flat 0

LRR T MLRA 150A 29.842474°N 95.701012°W NAD83
Aris-Gessner occasionally ponded conmplex, 0 to 1 percent slopes PEM1C

x
x

x
X X
X

✔

✔

X 1"
X
X X



US Army Corps of Engineers                      Atlantic and Gulf Coastal Plain Region – Version 2.0 

VEGETATION (Four Strata) – Use scientific names of plants.     Sampling Point:                        

                            Absolute   Dominant  Indicator 
Tree Stratum  (Plot size:                               )                         % Cover    Species?    Status   

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

8.                                                                                                                                               

                                                                                                               = Total Cover 

                                                    50% of total cover:                  20% of total cover:                

Sapling/Shrub Stratum  (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

8.                                                                                                                                               

                                                                                                               = Total Cover 

                                                    50% of total cover:                  20% of total cover:                

Herb Stratum  (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

8.                                                                                                                                               

9.                                                                                                                                               

10.                                                                                                                                             

11.                                                                                                                                             

12.                                                                                                                                             

                                                                                                               = Total Cover 

                                                    50% of total cover:                  20% of total cover:                

Woody Vine Stratum  (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

                                                                                                               = Total Cover 

                                                    50% of total cover:                  20% of total cover:                

Dominance Test worksheet: 

Number of Dominant Species   
That Are OBL, FACW, or FAC:                              (A) 
 
Total Number of Dominant    
Species Across All Strata:                               (B) 
 
Percent of Dominant Species 
That Are OBL, FACW, or FAC:                              (A/B) 

 
Prevalence Index worksheet: 

       Total % Cover of:                    Multiply by:        

OBL species                        x 1 =                       

FACW species                        x 2 =                       

FAC species                        x 3 =                       

FACU species                        x 4 =                       

UPL species                        x 5 =                       

Column Totals:                        (A)                          (B) 

         Prevalence Index  = B/A =                              

Hydrophytic Vegetation Indicators:  

       1 - Rapid Test for Hydrophytic Vegetation  

       2 - Dominance Test is >50% 

       3 - Prevalence Index is ≤3.01 

       Problematic Hydrophytic Vegetation1 (Explain) 

 
1Indicators of hydric soil and wetland hydrology must 
be present, unless disturbed or problematic. 

Definitions of Four Vegetation Strata: 
 
Tree – Woody plants, excluding vines, 3 in. (7.6 cm) or 
more in diameter at breast height (DBH), regardless of 
height. 
 
Sapling/Shrub – Woody plants, excluding vines, less 
than 3 in. DBH and greater than 3.28 ft (1 m) tall. 
 
Herb – All herbaceous (non-woody) plants, regardless 
of size, and woody plants less than 3.28 ft tall. 
  
Woody vine – All woody vines greater than 3.28 ft in 
height.   
 

Hydrophytic  
Vegetation 
Present?                 Yes                 No              
 

Remarks:  (If observed, list morphological adaptations below). 

SP40

30' x 30'
Triadica sebifera 10%

10%

Yes FAC 2

2

100%

0 0
0 05% 2%
108% 32415' x 15'
0 0
0 0
108% 324%

3.00

✔

✔

5' x 5' 
98%

98%

Yes FACStenotaphrum secundatum

49% 19.6%
10' x 10'

X



US Army Corps of Engineers                      Atlantic and Gulf Coastal Plain Region – Version 2.0 

SOIL                                                      Sampling Point:                        

Profile Description:  (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 

 Depth                    Matrix                                           Redox Features                              
 (inches)           Color (moist)            %           Color (moist)             %         Type1       Loc2           Texture                             Remarks                           

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          
1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains.                2Location:  PL=Pore Lining, M=Matrix. 
Hydric Soil Indicators:  (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils

3
: 

       Histosol (A1)        Polyvalue Below Surface (S8) (LRR S, T, U)        1 cm Muck (A9) (LRR O) 

       Histic Epipedon (A2)        Thin Dark Surface (S9) (LRR S, T, U)        2 cm Muck (A10) (LRR S) 

       Black Histic (A3)        Loamy Mucky Mineral (F1) (LRR O)        Reduced Vertic (F18) (outside MLRA 150A,B) 

       Hydrogen Sulfide (A4)        Loamy Gleyed Matrix (F2)        Piedmont Floodplain Soils (F19) (LRR P, S, T) 

       Stratified Layers (A5)        Depleted Matrix (F3)        Anomalous Bright Loamy Soils (F20) 

       Organic Bodies (A6) (LRR P, T, U)        Redox Dark Surface (F6)           (MLRA 153B) 

       5 cm Mucky Mineral (A7) (LRR P, T, U)        Depleted Dark Surface (F7)        Red Parent Material (TF2) 

       Muck Presence (A8) (LRR U)        Redox Depressions (F8)        Very Shallow Dark Surface (TF12)  

       1 cm Muck (A9) (LRR P, T)        Marl (F10) (LRR U)        Other (Explain in Remarks) 

       Depleted Below Dark Surface (A11)        Depleted Ochric (F11) (MLRA 151)  

       Thick Dark Surface (A12)        Iron-Manganese Masses (F12) (LRR O, P, T)          
3Indicators of hydrophytic vegetation and 

       Coast Prairie Redox (A16) (MLRA 150A)        Umbric Surface (F13) (LRR P, T, U)             wetland hydrology must be present, 

       Sandy Mucky Mineral (S1) (LRR O, S)        Delta Ochric (F17) (MLRA 151)             unless disturbed or problematic. 

       Sandy Gleyed Matrix (S4)        Reduced Vertic (F18) (MLRA 150A, 150B)  

       Sandy Redox (S5)        Piedmont Floodplain Soils (F19) (MLRA 149A) 

       Stripped Matrix (S6)        Anomalous Bright Loamy Soils (F20) (MLRA 149A, 153C, 153D) 

       Dark Surface (S7) (LRR P, S, T, U)  

Restrictive Layer (if observed): 

     Type:                                                                  

     Depth (inches):                                                 

 

 

Hydric Soil Present?     Yes                 No              

Remarks: 

 

 

 

SP40

0-20" 10 YR 4/2 85% 10 YR 5/8 15% C PL Silt loam

✔

X



US Army Corps of Engineers                      Atlantic and Gulf Coastal Plain Region – Version 2.0 

WETLAND DETERMINATION DATA FORM – Atlantic and Gulf Coastal Plain Region 
 

Project/Site:                                                                                             City/County:                                                           Sampling Date:                              

Applicant/Owner:                                                                                                                                     State:                     Sampling Point:                               

Investigator(s):                                                                                         Section, Township, Range:                                                                                         

Landform (hillslope, terrace, etc.):                                                           Local relief (concave, convex, none):                                       Slope (%):                  

Subregion (LRR or MLRA):                                                  Lat:                                                 Long:                                                       Datum:                     

Soil Map Unit Name:                                                                                                                                        NWI classification:                                               

Are climatic / hydrologic conditions on the site typical for this time of year?  Yes               No               (If no, explain in Remarks.)  

Are Vegetation            , Soil             , or Hydrology              significantly disturbed?            Are “Normal Circumstances” present?   Yes               No              

Are Vegetation            , Soil             , or Hydrology              naturally problematic?             (If needed, explain any answers in Remarks.) 

SUMMARY OF FINDINGS –  Attach site map showing sampling point locations, transects, important features, etc. 

Hydrophytic Vegetation Present? Yes                 No               

Hydric Soil Present?  Yes                 No               

Wetland Hydrology Present? Yes                 No               

Is the Sampled Area 

within a Wetland?                   Yes                   No                

Remarks: 

 

 

HYDROLOGY 

Wetland Hydrology Indicators:  Secondary Indicators (minimum of two required) 

Primary Indicators (minimum of one is required; check all that apply)                                                           Surface Soil Cracks (B6) 

       Surface Water (A1)        Aquatic Fauna (B13)        Sparsely Vegetated Concave Surface (B8) 

       High Water Table (A2)        Marl Deposits (B15) (LRR U)        Drainage Patterns (B10) 

       Saturation (A3)        Hydrogen Sulfide Odor (C1)        Moss Trim Lines (B16) 

       Water Marks (B1)        Oxidized Rhizospheres along Living Roots (C3)        Dry-Season Water Table (C2) 

       Sediment Deposits (B2)        Presence of Reduced Iron (C4)        Crayfish Burrows (C8) 

       Drift Deposits (B3)        Recent Iron Reduction in Tilled Soils (C6)        Saturation Visible on Aerial Imagery (C9) 

       Algal Mat or Crust (B4)        Thin Muck Surface (C7)        Geomorphic Position (D2) 

       Iron Deposits (B5)        Other (Explain in Remarks)        Shallow Aquitard (D3) 

       Inundation Visible on Aerial Imagery (B7)         FAC-Neutral Test (D5) 

       Water-Stained Leaves (B9)         Sphagnum moss (D8) (LRR T, U) 

Field Observations: 

Surface Water Present? Yes             No             Depth (inches):                           

Water Table Present?  Yes             No             Depth (inches):                           

Saturation Present?    Yes             No             Depth (inches):                          
(includes capillary fringe) 

 

 

Wetland Hydrology Present?    Yes                 No              

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 

 

Remarks: 

 

 

WHCRWA East/West Alignment Houston, Harris County 12/11/17

West Harris County Regional Water Authority TX SP41
JTL, CAG N/A

Plains Flat 0
LRR T MLRA 150A 29.8411117°N 95.710034°W NAD83

Katy fine sandy loam, 0 to 1 percent slopes PSS1A
x

x

x
X X
X

✔

✔

✔

X 1"
X

X 20" X



US Army Corps of Engineers                      Atlantic and Gulf Coastal Plain Region – Version 2.0 

VEGETATION (Four Strata) – Use scientific names of plants.     Sampling Point:                        

                            Absolute   Dominant  Indicator 
Tree Stratum  (Plot size:                               )                         % Cover    Species?    Status   

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

8.                                                                                                                                               

                                                                                                               = Total Cover 

                                                    50% of total cover:                  20% of total cover:                

Sapling/Shrub Stratum  (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

8.                                                                                                                                               

                                                                                                               = Total Cover 

                                                    50% of total cover:                  20% of total cover:                

Herb Stratum  (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

8.                                                                                                                                               

9.                                                                                                                                               

10.                                                                                                                                             

11.                                                                                                                                             

12.                                                                                                                                             

                                                                                                               = Total Cover 

                                                    50% of total cover:                  20% of total cover:                

Woody Vine Stratum  (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

                                                                                                               = Total Cover 

                                                    50% of total cover:                  20% of total cover:                

Dominance Test worksheet: 

Number of Dominant Species   
That Are OBL, FACW, or FAC:                              (A) 
 
Total Number of Dominant    
Species Across All Strata:                               (B) 
 
Percent of Dominant Species 
That Are OBL, FACW, or FAC:                              (A/B) 

 
Prevalence Index worksheet: 

       Total % Cover of:                    Multiply by:        

OBL species                        x 1 =                       

FACW species                        x 2 =                       

FAC species                        x 3 =                       

FACU species                        x 4 =                       

UPL species                        x 5 =                       

Column Totals:                        (A)                          (B) 

         Prevalence Index  = B/A =                              

Hydrophytic Vegetation Indicators:  

       1 - Rapid Test for Hydrophytic Vegetation  

       2 - Dominance Test is >50% 

       3 - Prevalence Index is ≤3.01 

       Problematic Hydrophytic Vegetation1 (Explain) 

 
1Indicators of hydric soil and wetland hydrology must 
be present, unless disturbed or problematic. 

Definitions of Four Vegetation Strata: 
 
Tree – Woody plants, excluding vines, 3 in. (7.6 cm) or 
more in diameter at breast height (DBH), regardless of 
height. 
 
Sapling/Shrub – Woody plants, excluding vines, less 
than 3 in. DBH and greater than 3.28 ft (1 m) tall. 
 
Herb – All herbaceous (non-woody) plants, regardless 
of size, and woody plants less than 3.28 ft tall. 
  
Woody vine – All woody vines greater than 3.28 ft in 
height.   
 

Hydrophytic  
Vegetation 
Present?                 Yes                 No              
 

Remarks:  (If observed, list morphological adaptations below). 

SP41

30' x 30'
1

1

100%

0 0
0 0
100% 30015' x 15'
0 0
0 0
100% 300

3.00

✔

✔

5' x 5'

Paspalum dilatatum
98%
2%

100%

Yes
No

FAC
FAC

Stenotaphrum secundatum

50% 20%
10' x 10'

X



US Army Corps of Engineers                      Atlantic and Gulf Coastal Plain Region – Version 2.0 

SOIL                                                      Sampling Point:                        

Profile Description:  (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 

 Depth                    Matrix                                           Redox Features                              
 (inches)           Color (moist)            %           Color (moist)             %         Type1       Loc2           Texture                             Remarks                           

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          
1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains.                2Location:  PL=Pore Lining, M=Matrix. 
Hydric Soil Indicators:  (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils

3
: 

       Histosol (A1)        Polyvalue Below Surface (S8) (LRR S, T, U)        1 cm Muck (A9) (LRR O) 

       Histic Epipedon (A2)        Thin Dark Surface (S9) (LRR S, T, U)        2 cm Muck (A10) (LRR S) 

       Black Histic (A3)        Loamy Mucky Mineral (F1) (LRR O)        Reduced Vertic (F18) (outside MLRA 150A,B) 

       Hydrogen Sulfide (A4)        Loamy Gleyed Matrix (F2)        Piedmont Floodplain Soils (F19) (LRR P, S, T) 

       Stratified Layers (A5)        Depleted Matrix (F3)        Anomalous Bright Loamy Soils (F20) 

       Organic Bodies (A6) (LRR P, T, U)        Redox Dark Surface (F6)           (MLRA 153B) 

       5 cm Mucky Mineral (A7) (LRR P, T, U)        Depleted Dark Surface (F7)        Red Parent Material (TF2) 

       Muck Presence (A8) (LRR U)        Redox Depressions (F8)        Very Shallow Dark Surface (TF12)  

       1 cm Muck (A9) (LRR P, T)        Marl (F10) (LRR U)        Other (Explain in Remarks) 

       Depleted Below Dark Surface (A11)        Depleted Ochric (F11) (MLRA 151)  

       Thick Dark Surface (A12)        Iron-Manganese Masses (F12) (LRR O, P, T)          
3Indicators of hydrophytic vegetation and 

       Coast Prairie Redox (A16) (MLRA 150A)        Umbric Surface (F13) (LRR P, T, U)             wetland hydrology must be present, 

       Sandy Mucky Mineral (S1) (LRR O, S)        Delta Ochric (F17) (MLRA 151)             unless disturbed or problematic. 

       Sandy Gleyed Matrix (S4)        Reduced Vertic (F18) (MLRA 150A, 150B)  

       Sandy Redox (S5)        Piedmont Floodplain Soils (F19) (MLRA 149A) 

       Stripped Matrix (S6)        Anomalous Bright Loamy Soils (F20) (MLRA 149A, 153C, 153D) 

       Dark Surface (S7) (LRR P, S, T, U)  

Restrictive Layer (if observed): 

     Type:                                                                  

     Depth (inches):                                                 

 

 

Hydric Soil Present?     Yes                 No              

Remarks: 

 

 

 

SP41

0-20" 10 YR 4/2 85% 10 YR 5/6 15% C PL Silt loam

✔

X



US Army Corps of Engineers                      Atlantic and Gulf Coastal Plain Region – Version 2.0 

WETLAND DETERMINATION DATA FORM – Atlantic and Gulf Coastal Plain Region 
 

Project/Site:                                                                                             City/County:                                                           Sampling Date:                              

Applicant/Owner:                                                                                                                                     State:                     Sampling Point:                               

Investigator(s):                                                                                         Section, Township, Range:                                                                                         

Landform (hillslope, terrace, etc.):                                                           Local relief (concave, convex, none):                                       Slope (%):                  

Subregion (LRR or MLRA):                                                  Lat:                                                 Long:                                                       Datum:                     

Soil Map Unit Name:                                                                                                                                        NWI classification:                                               

Are climatic / hydrologic conditions on the site typical for this time of year?  Yes               No               (If no, explain in Remarks.)  

Are Vegetation            , Soil             , or Hydrology              significantly disturbed?            Are “Normal Circumstances” present?   Yes               No              

Are Vegetation            , Soil             , or Hydrology              naturally problematic?             (If needed, explain any answers in Remarks.) 

SUMMARY OF FINDINGS –  Attach site map showing sampling point locations, transects, important features, etc. 

Hydrophytic Vegetation Present? Yes                 No               

Hydric Soil Present?  Yes                 No               

Wetland Hydrology Present? Yes                 No               

Is the Sampled Area 

within a Wetland?                   Yes                   No                

Remarks: 

 

 

HYDROLOGY 

Wetland Hydrology Indicators:  Secondary Indicators (minimum of two required) 

Primary Indicators (minimum of one is required; check all that apply)                                                           Surface Soil Cracks (B6) 

       Surface Water (A1)        Aquatic Fauna (B13)        Sparsely Vegetated Concave Surface (B8) 

       High Water Table (A2)        Marl Deposits (B15) (LRR U)        Drainage Patterns (B10) 

       Saturation (A3)        Hydrogen Sulfide Odor (C1)        Moss Trim Lines (B16) 

       Water Marks (B1)        Oxidized Rhizospheres along Living Roots (C3)        Dry-Season Water Table (C2) 

       Sediment Deposits (B2)        Presence of Reduced Iron (C4)        Crayfish Burrows (C8) 

       Drift Deposits (B3)        Recent Iron Reduction in Tilled Soils (C6)        Saturation Visible on Aerial Imagery (C9) 

       Algal Mat or Crust (B4)        Thin Muck Surface (C7)        Geomorphic Position (D2) 

       Iron Deposits (B5)        Other (Explain in Remarks)        Shallow Aquitard (D3) 

       Inundation Visible on Aerial Imagery (B7)         FAC-Neutral Test (D5) 

       Water-Stained Leaves (B9)         Sphagnum moss (D8) (LRR T, U) 

Field Observations: 

Surface Water Present? Yes             No             Depth (inches):                           

Water Table Present?  Yes             No             Depth (inches):                           

Saturation Present?    Yes             No             Depth (inches):                          
(includes capillary fringe) 

 

 

Wetland Hydrology Present?    Yes                 No              

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 

 

Remarks: 

 

 

WHCRWA East/West Alignment Houston, Harris County 12/11/17

West Harris County Regional Water Authority TX SP40

JTL, CAG N/A
Plains Flat -

LRR T MLRA 150A 29.839175°N 95.724216°W NAD83
Gessner fine sandy loam, 0 to 1 percent slopes, occasionally ponded Pf

x
x

x
X X
X

✔

✔

✔

✔

X 3"
X 18"
X 20" X



US Army Corps of Engineers                      Atlantic and Gulf Coastal Plain Region – Version 2.0 

VEGETATION (Four Strata) – Use scientific names of plants.     Sampling Point:                        

                            Absolute   Dominant  Indicator 
Tree Stratum  (Plot size:                               )                         % Cover    Species?    Status   

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

8.                                                                                                                                               

                                                                                                               = Total Cover 

                                                    50% of total cover:                  20% of total cover:                

Sapling/Shrub Stratum  (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

8.                                                                                                                                               

                                                                                                               = Total Cover 

                                                    50% of total cover:                  20% of total cover:                

Herb Stratum  (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

8.                                                                                                                                               

9.                                                                                                                                               

10.                                                                                                                                             

11.                                                                                                                                             

12.                                                                                                                                             

                                                                                                               = Total Cover 

                                                    50% of total cover:                  20% of total cover:                

Woody Vine Stratum  (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

                                                                                                               = Total Cover 

                                                    50% of total cover:                  20% of total cover:                

Dominance Test worksheet: 

Number of Dominant Species   
That Are OBL, FACW, or FAC:                              (A) 
 
Total Number of Dominant    
Species Across All Strata:                               (B) 
 
Percent of Dominant Species 
That Are OBL, FACW, or FAC:                              (A/B) 

 
Prevalence Index worksheet: 

       Total % Cover of:                    Multiply by:        

OBL species                        x 1 =                       

FACW species                        x 2 =                       

FAC species                        x 3 =                       

FACU species                        x 4 =                       

UPL species                        x 5 =                       

Column Totals:                        (A)                          (B) 

         Prevalence Index  = B/A =                              

Hydrophytic Vegetation Indicators:  

       1 - Rapid Test for Hydrophytic Vegetation  

       2 - Dominance Test is >50% 

       3 - Prevalence Index is ≤3.01 

       Problematic Hydrophytic Vegetation1 (Explain) 

 
1Indicators of hydric soil and wetland hydrology must 
be present, unless disturbed or problematic. 

Definitions of Four Vegetation Strata: 
 
Tree – Woody plants, excluding vines, 3 in. (7.6 cm) or 
more in diameter at breast height (DBH), regardless of 
height. 
 
Sapling/Shrub – Woody plants, excluding vines, less 
than 3 in. DBH and greater than 3.28 ft (1 m) tall. 
 
Herb – All herbaceous (non-woody) plants, regardless 
of size, and woody plants less than 3.28 ft tall. 
  
Woody vine – All woody vines greater than 3.28 ft in 
height.   
 

Hydrophytic  
Vegetation 
Present?                 Yes                 No              
 

Remarks:  (If observed, list morphological adaptations below). 

SP42

30' x 30'
1

1

100%

0 0
80% 160
15% 7515' x 15'
5% 20
0 0
100% 255

2.55

✔

✔

5' x 5'

Elymus virginicus
Sporobolus indicus

80%
15%
5%

100%

Yes
No
No

FACW
FAC
FACU

Cyperus entrerianus

50% 20%
10' x 10'

X



US Army Corps of Engineers                      Atlantic and Gulf Coastal Plain Region – Version 2.0 

SOIL                                                      Sampling Point:                        

Profile Description:  (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 

 Depth                    Matrix                                           Redox Features                              
 (inches)           Color (moist)            %           Color (moist)             %         Type1       Loc2           Texture                             Remarks                           

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          
1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains.                2Location:  PL=Pore Lining, M=Matrix. 
Hydric Soil Indicators:  (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils

3
: 

       Histosol (A1)        Polyvalue Below Surface (S8) (LRR S, T, U)        1 cm Muck (A9) (LRR O) 

       Histic Epipedon (A2)        Thin Dark Surface (S9) (LRR S, T, U)        2 cm Muck (A10) (LRR S) 

       Black Histic (A3)        Loamy Mucky Mineral (F1) (LRR O)        Reduced Vertic (F18) (outside MLRA 150A,B) 

       Hydrogen Sulfide (A4)        Loamy Gleyed Matrix (F2)        Piedmont Floodplain Soils (F19) (LRR P, S, T) 

       Stratified Layers (A5)        Depleted Matrix (F3)        Anomalous Bright Loamy Soils (F20) 

       Organic Bodies (A6) (LRR P, T, U)        Redox Dark Surface (F6)           (MLRA 153B) 

       5 cm Mucky Mineral (A7) (LRR P, T, U)        Depleted Dark Surface (F7)        Red Parent Material (TF2) 

       Muck Presence (A8) (LRR U)        Redox Depressions (F8)        Very Shallow Dark Surface (TF12)  

       1 cm Muck (A9) (LRR P, T)        Marl (F10) (LRR U)        Other (Explain in Remarks) 

       Depleted Below Dark Surface (A11)        Depleted Ochric (F11) (MLRA 151)  

       Thick Dark Surface (A12)        Iron-Manganese Masses (F12) (LRR O, P, T)          
3Indicators of hydrophytic vegetation and 

       Coast Prairie Redox (A16) (MLRA 150A)        Umbric Surface (F13) (LRR P, T, U)             wetland hydrology must be present, 

       Sandy Mucky Mineral (S1) (LRR O, S)        Delta Ochric (F17) (MLRA 151)             unless disturbed or problematic. 

       Sandy Gleyed Matrix (S4)        Reduced Vertic (F18) (MLRA 150A, 150B)  

       Sandy Redox (S5)        Piedmont Floodplain Soils (F19) (MLRA 149A) 

       Stripped Matrix (S6)        Anomalous Bright Loamy Soils (F20) (MLRA 149A, 153C, 153D) 

       Dark Surface (S7) (LRR P, S, T, U)  

Restrictive Layer (if observed): 

     Type:                                                                  

     Depth (inches):                                                 

 

 

Hydric Soil Present?     Yes                 No              

Remarks: 

 

 

 

SP42

0-20" 10 YR 4/2 95% 10 YR 4/6 5% C PL Silt loam

✔

X



US Army Corps of Engineers                      Atlantic and Gulf Coastal Plain Region – Version 2.0 

WETLAND DETERMINATION DATA FORM – Atlantic and Gulf Coastal Plain Region 
 

Project/Site:                                                                                             City/County:                                                           Sampling Date:                              

Applicant/Owner:                                                                                                                                     State:                     Sampling Point:                               

Investigator(s):                                                                                         Section, Township, Range:                                                                                         

Landform (hillslope, terrace, etc.):                                                           Local relief (concave, convex, none):                                       Slope (%):                  

Subregion (LRR or MLRA):                                                  Lat:                                                 Long:                                                       Datum:                     

Soil Map Unit Name:                                                                                                                                        NWI classification:                                               

Are climatic / hydrologic conditions on the site typical for this time of year?  Yes               No               (If no, explain in Remarks.)  

Are Vegetation            , Soil             , or Hydrology              significantly disturbed?            Are “Normal Circumstances” present?   Yes               No              

Are Vegetation            , Soil             , or Hydrology              naturally problematic?             (If needed, explain any answers in Remarks.) 

SUMMARY OF FINDINGS –  Attach site map showing sampling point locations, transects, important features, etc. 

Hydrophytic Vegetation Present? Yes                 No               

Hydric Soil Present?  Yes                 No               

Wetland Hydrology Present? Yes                 No               

Is the Sampled Area 

within a Wetland?                   Yes                   No                

Remarks: 

 

 

HYDROLOGY 

Wetland Hydrology Indicators:  Secondary Indicators (minimum of two required) 

Primary Indicators (minimum of one is required; check all that apply)                                                           Surface Soil Cracks (B6) 

       Surface Water (A1)        Aquatic Fauna (B13)        Sparsely Vegetated Concave Surface (B8) 

       High Water Table (A2)        Marl Deposits (B15) (LRR U)        Drainage Patterns (B10) 

       Saturation (A3)        Hydrogen Sulfide Odor (C1)        Moss Trim Lines (B16) 

       Water Marks (B1)        Oxidized Rhizospheres along Living Roots (C3)        Dry-Season Water Table (C2) 

       Sediment Deposits (B2)        Presence of Reduced Iron (C4)        Crayfish Burrows (C8) 

       Drift Deposits (B3)        Recent Iron Reduction in Tilled Soils (C6)        Saturation Visible on Aerial Imagery (C9) 

       Algal Mat or Crust (B4)        Thin Muck Surface (C7)        Geomorphic Position (D2) 

       Iron Deposits (B5)        Other (Explain in Remarks)        Shallow Aquitard (D3) 

       Inundation Visible on Aerial Imagery (B7)         FAC-Neutral Test (D5) 

       Water-Stained Leaves (B9)         Sphagnum moss (D8) (LRR T, U) 

Field Observations: 

Surface Water Present? Yes             No             Depth (inches):                           

Water Table Present?  Yes             No             Depth (inches):                           

Saturation Present?    Yes             No             Depth (inches):                          
(includes capillary fringe) 

 

 

Wetland Hydrology Present?    Yes                 No              

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 

 

Remarks: 

 

 

WHCRWA East/West Alignment Houston, Harris County 12/11/17

West Harris County Regional Water Authority TX SP43
JTL, CAG N/A

Plains Flat 0
LRR T MLRA 150A 29.838836°N 95.727852°W NAD83

Katy fine sandy loam, 0 to 1 percent slopes N/A
x

x

x
X X
X

✔

x
X

X 6" X



US Army Corps of Engineers                      Atlantic and Gulf Coastal Plain Region – Version 2.0 

VEGETATION (Four Strata) – Use scientific names of plants.     Sampling Point:                        

                            Absolute   Dominant  Indicator 
Tree Stratum  (Plot size:                               )                         % Cover    Species?    Status   

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

8.                                                                                                                                               

                                                                                                               = Total Cover 

                                                    50% of total cover:                  20% of total cover:                

Sapling/Shrub Stratum  (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

8.                                                                                                                                               

                                                                                                               = Total Cover 

                                                    50% of total cover:                  20% of total cover:                

Herb Stratum  (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

8.                                                                                                                                               

9.                                                                                                                                               

10.                                                                                                                                             

11.                                                                                                                                             

12.                                                                                                                                             

                                                                                                               = Total Cover 

                                                    50% of total cover:                  20% of total cover:                

Woody Vine Stratum  (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

                                                                                                               = Total Cover 

                                                    50% of total cover:                  20% of total cover:                

Dominance Test worksheet: 

Number of Dominant Species   
That Are OBL, FACW, or FAC:                              (A) 
 
Total Number of Dominant    
Species Across All Strata:                               (B) 
 
Percent of Dominant Species 
That Are OBL, FACW, or FAC:                              (A/B) 

 
Prevalence Index worksheet: 

       Total % Cover of:                    Multiply by:        

OBL species                        x 1 =                       

FACW species                        x 2 =                       

FAC species                        x 3 =                       

FACU species                        x 4 =                       

UPL species                        x 5 =                       

Column Totals:                        (A)                          (B) 

         Prevalence Index  = B/A =                              

Hydrophytic Vegetation Indicators:  

       1 - Rapid Test for Hydrophytic Vegetation  

       2 - Dominance Test is >50% 

       3 - Prevalence Index is ≤3.01 

       Problematic Hydrophytic Vegetation1 (Explain) 

 
1Indicators of hydric soil and wetland hydrology must 
be present, unless disturbed or problematic. 

Definitions of Four Vegetation Strata: 
 
Tree – Woody plants, excluding vines, 3 in. (7.6 cm) or 
more in diameter at breast height (DBH), regardless of 
height. 
 
Sapling/Shrub – Woody plants, excluding vines, less 
than 3 in. DBH and greater than 3.28 ft (1 m) tall. 
 
Herb – All herbaceous (non-woody) plants, regardless 
of size, and woody plants less than 3.28 ft tall. 
  
Woody vine – All woody vines greater than 3.28 ft in 
height.   
 

Hydrophytic  
Vegetation 
Present?                 Yes                 No              
 

Remarks:  (If observed, list morphological adaptations below). 

SP43

30' x 30'
2

2

100%

0 0
65% 130
25% 7515' x 15'
5% 20
10% 50
105% 275

2.62

✔

✔

5' x 5'

Elymus virginicus
Bothriochloa ischaemum
Sporobolus indicus

65%
25%
10%
5%

105%

Yes
Yes
No
No

FACW
FAC
UPL
FACU

Cyperus entrerianus

52.5% 21%
10'x 10'

X



US Army Corps of Engineers                      Atlantic and Gulf Coastal Plain Region – Version 2.0 

SOIL                                                      Sampling Point:                        

Profile Description:  (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 

 Depth                    Matrix                                           Redox Features                              
 (inches)           Color (moist)            %           Color (moist)             %         Type1       Loc2           Texture                             Remarks                           

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          
1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains.                2Location:  PL=Pore Lining, M=Matrix. 
Hydric Soil Indicators:  (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils

3
: 

       Histosol (A1)        Polyvalue Below Surface (S8) (LRR S, T, U)        1 cm Muck (A9) (LRR O) 

       Histic Epipedon (A2)        Thin Dark Surface (S9) (LRR S, T, U)        2 cm Muck (A10) (LRR S) 

       Black Histic (A3)        Loamy Mucky Mineral (F1) (LRR O)        Reduced Vertic (F18) (outside MLRA 150A,B) 

       Hydrogen Sulfide (A4)        Loamy Gleyed Matrix (F2)        Piedmont Floodplain Soils (F19) (LRR P, S, T) 

       Stratified Layers (A5)        Depleted Matrix (F3)        Anomalous Bright Loamy Soils (F20) 

       Organic Bodies (A6) (LRR P, T, U)        Redox Dark Surface (F6)           (MLRA 153B) 

       5 cm Mucky Mineral (A7) (LRR P, T, U)        Depleted Dark Surface (F7)        Red Parent Material (TF2) 

       Muck Presence (A8) (LRR U)        Redox Depressions (F8)        Very Shallow Dark Surface (TF12)  

       1 cm Muck (A9) (LRR P, T)        Marl (F10) (LRR U)        Other (Explain in Remarks) 

       Depleted Below Dark Surface (A11)        Depleted Ochric (F11) (MLRA 151)  

       Thick Dark Surface (A12)        Iron-Manganese Masses (F12) (LRR O, P, T)          
3Indicators of hydrophytic vegetation and 

       Coast Prairie Redox (A16) (MLRA 150A)        Umbric Surface (F13) (LRR P, T, U)             wetland hydrology must be present, 

       Sandy Mucky Mineral (S1) (LRR O, S)        Delta Ochric (F17) (MLRA 151)             unless disturbed or problematic. 

       Sandy Gleyed Matrix (S4)        Reduced Vertic (F18) (MLRA 150A, 150B)  

       Sandy Redox (S5)        Piedmont Floodplain Soils (F19) (MLRA 149A) 

       Stripped Matrix (S6)        Anomalous Bright Loamy Soils (F20) (MLRA 149A, 153C, 153D) 

       Dark Surface (S7) (LRR P, S, T, U)  

Restrictive Layer (if observed): 

     Type:                                                                  

     Depth (inches):                                                 

 

 

Hydric Soil Present?     Yes                 No              

Remarks: 

 

 

 

SP43

0-20" 10 YR 4/2 85% 10 YR 5/8 15% C PL Silt loam

✔

X











November 07, 2017

United States Department of the Interior
FISH AND WILDLIFE SERVICE

Texas Coastal Ecological Services Field Office
17629 El Camino Real #211

Houston, TX 77058
Phone: (281) 286-8282 Fax: (281) 488-5882

http://www.fws.gov/southwest/es/TexasCoastal/
http://www.fws.gov/southwest/es/ES_Lists_Main2.html

In Reply Refer To:
Consultation Code: 02ETTX00-2018-SLI-0231
Event Code: 02ETTX00-2018-E-00492
Project Name: East-West SWSP

Subject: List of threatened and endangered species that may occur in your proposed project
location, and/or may be affected by your proposed project

To Whom It May Concern:

The U.S. Fish and Wildlife Service (Service) field offices in Clear Lake, Tx, and Corpus Christi,
Tx, have combined administratively to form the Texas Coastal Ecological Services Field Office.
A map of the Texas Coastal Ecological Services Field Office area of responsibility can be found
at: http://www.fws.gov/southwest/es/TexasCoastal/Map.html. All project related
correspondence should be sent to the field office responsible for the area in which your project
occurs. For projects located in southeast Texas please write to: Field Supervisor; U.S. Fish and
Wildlife Service; 17629 El Camino Real Ste. 211; Houston, Texas 77058. For projects located
in southern Texas please write to: Field Supervisor; U.S. Fish and Wildlife Service; P.O. Box
81468; Corpus Christi, Texas 78468-1468. For projects located in six counties in southern Texas
(Cameron, Hidalgo, Starr, Webb, Willacy, and Zapata) please write: Santa Ana NWR, ATTN:
Ecological Services Sub Office, 3325 Green Jay Road, Alamo, Texas 78516.

The enclosed species list identifies federally threatened, endangered, and proposed to be listed
species; designated critical habitat; and candidate species that may occur within the boundary of
your proposed project and/or may be affected by your proposed project.

New information from updated surveys, changes in the abundance and distribution of species,
changes in habitat conditions, or other factors could change the list. Please note that under 50
CFR 402.12(e) of the regulations implementing section 7 of the Act, the accuracy of this species
list should be verified after 90 days. The Service recommends that verification be completed by
visiting the ECOS-IPaC website http://ecos.fws.gov/ipac/ at regular intervals during project
planning and implementation for updates to species list and information. An updated list may
be requested through the ECOS-IPaC system by completing the same process used to receive the
enclosed list.
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Candidate species have no protection under the Act but are included for consideration because
they could be listed prior to the completion of your project.   The other species information
should help you determine if suitable habitat for these listed species exists in any of the proposed
project areas or if project activities may affect species on-site, off-site, and/or result in "take" of
a federally listed species. 

"Take" is defined as harass, harm, pursue, hunt, shoot, wound, kill, trap, capture or collect, or to
attempt to engage in any such conduct.   In addition to the direct take of an individual animal,
habitat destruction or modification can be considered take, regardless of whether it has been
formally designated as critical habitat, if the activity results in the death or injury of wildlife by
removing essential habitat components or significantly alters essential behavior patterns,
including breeding, feeding, or sheltering. 

Section 7

Section 7 of the Act requires that all Federal agencies consult with the Service to ensure that
actions authorized, funded or carried out by such agencies do not jeopardize the continued
existence of any listed threatened or endangered species or adversely modify or destroy critical
habitat of such species.   It is the responsibility of the Federal action agency to determine if the
proposed project may affect threatened or endangered species.   If a "may affect" determination
is made, the Federal agency shall initiate the section 7 consultation process by writing to the
office that has responsibility for the area in which your project occurs.

Is not likely to adversely affect - the project may affect listed species and/or critical habitat;
however, the effects are expected to be discountable, insignificant, or completely beneficial.  
Certain avoidance and minimization measures may need to be implemented in order to reach this
level of effects.   The Federal agency or the designated non-Federal representative should seek
written concurrence from the Service that adverse effects have been eliminated.   Be sure to
include all of the information and documentation used to reach your decision with your request
for concurrence.   The Service must have this documentation before issuing a concurrence.  

Is likely to adversely affect - adverse effects to listed species may occur as a direct or indirect
result of the proposed action or its interrelated or interdependent actions, and the effect is not
discountable, insignificant, or beneficial.   If the overall effect of the proposed action is
beneficial to the listed species but also is likely to cause some adverse effects to individuals of
that species, then the proposed action "is likely to adversely affect" the listed species.   An "is
likely to adversely affect" determination requires the Federal action agency to initiate formal
section 7 consultation with this office. 

No effect - the proposed action will not affect federally listed species or critical habitat (i.e.,
suitable habitat for the species occurring in the project county is not present in or adjacent to the
action area).   No further coordination or contact with the Service is necessary.   However, if the
project changes or additional information on the distribution of listed or proposed species
becomes available, the project should be reanalyzed for effects not previously considered. 

Regardless of your determination, the Service recommends that you maintain a complete record
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of the evaluation, including steps leading to the determination of affect, the qualified personnel
conducting the evaluation, habitat conditions, site photographs, and any other related articles. 

Please be advised that while a Federal agency may designate a non-Federal representative to
conduct informal consultations with the Service, assess project effects, or prepare a biological
assessment, the Federal agency must notify the Service in writing of such a designation.  The
Federal agency shall also independently review and evaluate the scope and contents of a
biological assessment prepared by their designated non-Federal representative before that
document is submitted to the Service.

The Service's Consultation Handbook is available online to assist you with further information
on definitions, process, and fulfilling Act requirements for your projects at: 
http://www.fws.gov/endangered/esa-library/pdf/esa_section7_handbook.pdf 

Section 10

If there is no federal involvement and the proposed project is being funded or carried out by
private interests and/or non-federal government agencies, and the project as proposed may affect
listed species, a section 10(a)(1)(B) permit is recommended.   The Habitat Conservation
Planning Handbook is available at: 
http://www.fws.gov/endangered/esa-library/pdf/HCP_Handbook.pdf 

Service Response

Please note that the Service strives to respond to requests for project review within 30 days of
receipt, however, this time period is not mandated by regulation.   Responses may be delayed
due to workload and lack of staff.   Failure to meet the 30-day timeframe does not constitute a
concurrence from the Service that the proposed project will not have impacts to threatened and
endangered species.  

Proposed Species and/or Proposed Critical Habitat 

While consultations are required when the proposed action may affect listed species, section
7(a)(4) was added to the ESA to provide a mechanism for identifying and resolving potential
conflicts between a proposed action and proposed species or proposed critical habitat at an early
planning stage. The action agency should seek  conference from the Service to assist the action
agency in determining effects and to advise the agency on ways to avoid or minimize adverse
effect to proposed species or proposed critical habitat. 

Candidate Species

Candidate species are species that are being considered for possible addition to the threatened
and endangered species list.  They currently have no legal protection under the ESA.  If you find
you have potential project impacts to these species the Service would like to provide technical
assistance to help avoid or minimize adverse effects. Addressing potential impacts to these
species at this stage could better provide for overall ecosystem healh in the local area and ay
avert potential future listing. 
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Several species of freshwater mussels occur in Texas and four are candidates for listing under the
ESA.  The Service is also reviewing the status of six other species for potential listing under the
ESA.  One of the main contributors to mussel die offs is sedimentation, which smothers and
suffocates mussels.  To reduce sedimentation within rivers, streams, and tributaries crossed by a
project, the Service recommends that that you implement the best management practices found
at: http://www.fws.gov/southwest/es/TexasCoastal/FreshwaterMussels.html.

Candidate Conservation Agreements (CCAs) or Candidate Conservation Agreements with
Assurances (CCAAs) are voluntary agreements between the Service and public or private
entities to implement conservation measures to address threats to candidate species. 
Implementing conservation efforts before species are listed increases the likelihood that simpler,
flexible, and more cost-effective conservation options are available.  A CCAA can provide
participants with assurances that if they engage in conservation actions, they will not be required
to implement additional conservation measures beyond those in the agreement.  For additional
information on CCAs/CCAAs please visit the Service's website at 
http://www.fws.gov/endangered/what-we-do/cca.html.

Migratory Birds

The Migratory Bird Treaty Act (MBTA) implements various treaties and conventions for the
protection of migratory birds.   Under the MBTA, taking, killing, or possessing migratory birds
is unlawful.   Many may nest in trees, brush areas or other suitable habitat.   The Service
recommends activities requiring vegetation removal or disturbance avoid the peak nesting period
of March through August to avoid destruction of individuals or eggs.   If project activities must
be conducted during this time, we recommend surveying for active nests prior to commencing
work.   A list of migratory birds may be viewed at 
http://www.fws.gov/migratorybirds/regulationspolicies/mbta/mbtandx.html.

The bald eagle ( ) was delisted under the Act on August 9, 2007. BothHaliaeetus leucocephalus
the bald eagle and the goden eagle ( ) are still protected under the MBTA andAquila chrysaetos
BGEPA. The BGEPA affords both eagles protection in addition to that provided by the MBTA,
in particular, by making it unlawful to "disturb" eagles. Under the BGEPA, the Service may
issue limited permits to incidentally "take" eagles (e.g., injury, interfering with normal breeding,
feeding, or sheltering behavior nest abandonment). For more information on bald and golden
eagle management guidlines, we recommend you review information provided at 
http://www.fws.gov/midwest/eagle/pdf/NationalBaldEagleManagementGuidelines.pdf.

The construction of overhead power lines creates threats of avian collision and electrocution.
The Service recommends the installation of underground rather than overhead power lines
whenever possible.   For new overhead lines or retrofitting of old lines, we recommend that
project developers implement, to the maximum extent practicable, the Avian Power Line
Interaction Committee guidelines found at http://www.aplic.org/.  

Meteorological and communication towers are estimated to kill millions of birds per year. We
recommend following the guidance set forth in the Service Interim Guidelines for
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Recommendations on Communications Tower Siting, Constructions, Operation and
Decommissioning, found online at: 
http://www.fws.gov/habitatconservation/communicationtowers.html,  to minimize the threat of
avian mortality at these towers.   Monitoring at these towers would provide insight into the
effectiveness of the minimization measures.   We request the results of any wildlife mortality
monitoring at towers associated with this project. 

We request that you provide us with the final location and specifications of your proposed
towers, as well as the recommendations implemented.  A Tower Site Evaluation Form is also
available via the above website; we recommend you complete this form and keep it in your files. 
If meteorological towers are to be constructed, please forward this completed form to our office. 

More information concerning sections 7 and 10 of the Act, migratory birds, candidate species,
and landowner tools can be found on our website at: 
http://www.fws.gov/southwest/es/TexasCoastal/ProjectReviews.html.

Wetlands and Wildlife Habitat

Wetlands and riparian zones provide valuable fish and wildlife habitat as well as contribute to
ood control, water quality enhancement, and groundwater recharge.   Wetland and riparian
vegetation provides food and cover for wildlife, stabilizes banks and decreases soil erosion.  
These areas are inherently dynamic and very sensitive to changes caused by such activities as
overgrazing, logging, major construction, or earth disturbance.   Executive Order 11990 asserts
that each agency shall provide leadership and take action to minimize the destruction, loss or
degradation of wetlands, and to preserve and enhance the natural and beneficial value of
wetlands in carrying out the agency's responsibilities.   Construction activities near riparian
zones should be carefully designed to minimize impacts.   If vegetation clearing is needed in
these riparian areas, they should be re-vegetated with native wetland and riparian vegetation to
prevent erosion or loss of habitat.   We recommend minimizing the area of soil scarification and
initiating incremental re-establishment of herbaceous vegetation at the proposed work sites.  
Denuded and/or disturbed areas should be re-vegetated with a mixture of native legumes and
grasses.   Species commonly used for soil stabilization are listed in the Texas Department of
Agriculture's (TDA) Native Tree and Plant Directory, available from TDA at P.O. Box 12847,
Austin, Texas 78711.   The Service also urges taking precautions to ensure sediment loading
does not occur to any receiving streams in the proposed project area.   To prevent and/or
minimize soil erosion and compaction associated with construction activities, avoid any
unnecessary clearing of vegetation, and follow established rights-of-way whenever possible.  
All machinery and petroleum products should be stored outside the oodplain and/or wetland area
during construction to prevent possible contamination of water and soils. 

Wetlands and riparian areas are high priority fish and wildlife habitat, serving as important
sources of food, cover, and shelter for numerous species of resident and migratory wildlife.  
Waterfowl and other migratory birds use wetlands and riparian corridors as stopover, feeding,
and nesting areas.   We strongly recommend that the selected project site not impact wetlands
and riparian areas, and be located as far as practical from these areas.   Migratory birds tend to
concentrate in or near wetlands and riparian areas and use these areas as migratory yways or
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corridors.   After every effort has been made to avoid impacting wetlands, you anticipate
unavoidable wetland impacts will occur; you should contact the appropriate U.S. Army Corps of
Engineers office to determine if a permit is necessary prior to commencement of construction
activities.  

If your project will involve filling, dredging, or trenching of a wetland or riparian area it may
require a Clean Water Act Section 404 permit from the U.S. Army Corps of Engineers (COE).  
For permitting requirements please contact the U.S.  Corps of Engineers, District Engineer, P.O.
Box 1229, Galveston, Texas 77553-1229, (409) 766-3002. 

Beneficial Landscaping

In accordance with Executive Order 13112 on Invasive Species and the Executive Memorandum
on Beneficial Landscaping (42 C.F.R. 26961), where possible, any landscaping associated with
project plans should be limited to seeding and replanting with native species.   A mixture of
grasses and forbs appropriate to address potential erosion problems and long-term cover should
be planted when seed is reasonably available.   Although Bermuda grass is listed in seed
mixtures, this species and other introduced species should be avoided as much as possible.   The
Service also recommends the use of native trees, shrubs, and herbaceous species that are
adaptable, drought tolerant and conserve water.  

State Listed Species

The State of Texas protects certain species.   Please contact the Texas Parks and Wildlife
Department (Endangered Resources Branch), 4200 Smith School Road, Austin, Texas 78744
(telephone 512/389-8021) for information concerning fish, wildlife, and plants of State concern
or visit their website at: 
http://www.tpwd.state.tx.us/huntwild/wild/wildlife_diversity/texas_rare_species/listed_species/. 

If we can be of further assistance, or if you have any questions about these comments, please
contact 281/286-8282 if your project is in southeast Texas, or 361/994-9005, ext. 246, if your
project is in southern Texas.   Please refer to the Service consultation number listed above in any
future correspondence regarding this project. 

Attachment(s):

Official Species List



11/07/2017 Event Code: 02ETTX00-2018-E-00492   1

   

Official Species List
This list is provided pursuant to Section 7 of the Endangered Species Act, and fulfills the
requirement for Federal agencies to "request of the Secretary of the Interior information whether
any species which is listed or proposed to be listed may be present in the area of a proposed
action".

This species list is provided by:

Texas Coastal Ecological Services Field Office
17629 El Camino Real #211
Houston, TX 77058
(281) 286-8282
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Project Summary
Consultation Code: 02ETTX00-2018-SLI-0231

Event Code: 02ETTX00-2018-E-00492

Project Name: East-West SWSP

Project Type: WATER SUPPLY / DELIVERY

Project Description: 92177637

Project Location:
Approximate location of the project can be viewed in Google Maps:
https://www.google.com/maps/place/29.862369429094898N95.58716862551162W

Counties: Harris, TX
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Endangered Species Act Species
There is a total of 5 threatened, endangered, or candidate species on this species list. Species on
this list should be considered in an effects analysis for your project and could include species
that exist in another geographic area. For example, certain fish may appear on the species list
because a project could affect downstream species. Note that 3 of these species should be
considered only under certain conditions. See the "Critical habitats" section below for those
critical habitats that lie wholly or partially within your project area under this office's
jurisdiction. Please contact the designated FWS office if you have questions.

Mammals

NAME STATUS

 West Indian Manatee Trichechus manatus
There is  critical habitat for this species  Your location is outside the critical habitat.final .

This species is also protected by the Marine Mammal Protection Act, and may have additional
consultation requirements.
Species profile: https://ecos.fws.gov/ecp/species/4469

Threatened

Birds

NAME STATUS

 Least Tern Sterna antillarum
Population: interior pop.
No critical habitat has been designated for this species.

This species only needs to be considered under the following conditions:
Wind related projects within migratory route.

Species profile: https://ecos.fws.gov/ecp/species/8505

Endangered

 Piping Plover Charadrius melodus
Population: [Atlantic Coast and Northern Great Plains populations] - Wherever found, except
those areas where listed as endangered.
There is  critical habitat for this species  Your location is outside the critical habitat.final .

This species only needs to be considered under the following conditions:
Wind related projects within migratory route.

Species profile: https://ecos.fws.gov/ecp/species/6039

Threatened

 Red Knot Calidris canutus rufa
No critical habitat has been designated for this species.

This species only needs to be considered under the following conditions:
Wind related projects within migratory route.

Species profile: https://ecos.fws.gov/ecp/species/1864

Threatened
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Flowering Plants

NAME STATUS

 Texas Prairie Dawn-flower Hymenoxys texana
No critical habitat has been designated for this species.

Species profile: https://ecos.fws.gov/ecp/species/6471

Endangered

Critical habitats
THERE ARE NO CRITICAL HABITATS WITHIN YOUR PROJECT AREA UNDER THIS OFFICE'S
JURISDICTION.
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HARRIS COUNTY
AMPHIBIANS Federal Status State Status

Houston toad Anaxyrus houstonensis LE E

 endemic; sandy substrate, water in pools, ephemeral pools, stock tanks; breeds in spring especially after 
rains; burrows in soil of adjacent uplands when inactive; breeds February-June; associated with soils of the 
Sparta, Carrizo, Goliad, Queen City, Recklaw, Weches, and Willis geologic formations 

Southern Crawfish Frog Lithobates areolatus areolatus

 The Southern Crawfish Frog can be found in abandoned crawfish holes and small mammal burrows. This 
species inhabits moist meadows, pasturelands, pine scrub, and river flood plains. This species spends nearly 
all of its time in burrows and only leaves the burrow area to breed.  Although this species can be difficult to 
detect due to its reclusive nature, the call of breeding males can be heard over great distances.  Eggs are laid 
and larvae develop in temporary water such as flooded fields, ditches, farm ponds and small lakes.  Habitat: 
Shallow water, Herbaceous Wetland, Riparian, Temporary Pool, Cropland/hedgerow, 
Grassland/herbaceous, Suburban/orchard, Woodland – Conifer. 

BIRDS Federal Status State Status

American Peregrine Falcon Falco peregrinus anatum DL T

 year-round resident and local breeder in west Texas, nests in tall cliff eyries; also, migrant across state from 
more northern breeding areas in US and Canada, winters along coast and farther south; occupies wide range 
of habitats during migration, including urban, concentrations along coast and barrier islands; low-altitude 
migrant, stopovers at leading landscape edges such as lake shores, coastlines, and barrier islands.

Arctic Peregrine Falcon Falco peregrinus tundrius DL

 migrant throughout state from subspecies’ far northern breeding range, winters along coast and farther 
south; occupies wide range of habitats during migration, including urban, concentrations along coast and 
barrier islands; low-altitude migrant, stopovers at leading landscape edges such as lake shores, coastlines, 
and barrier islands.

Bald Eagle Haliaeetus leucocephalus DL T

 found primarily near rivers and large lakes; nests in tall trees or on cliffs near water; communally roosts, 
especially in winter; hunts live prey, scavenges, and pirates food from other birds 

Black Rail Laterallus jamaicensis

 salt, brackish, and freshwater marshes, pond borders, wet meadows, and  grassy swamps; nests in or along 
edge of marsh, sometimes on damp ground, but usually on mat of previous year's dead grasses; nest usually 
hidden in marsh grass or at base of Salicornia 

Brown Pelican Pelecanus occidentalis DL

 largely coastal and near shore areas, where it roosts and nests on islands and spoil banks

Henslow's Sparrow Ammodramus henslowii

 wintering individuals (not flocks) found in weedy fields or cut-over areas where lots of bunch grasses occur 
along with vines and brambles; a key component is bare ground for running/walking

Texas Parks & Wildlife Dept. Page 1 of 6
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HARRIS COUNTY
BIRDS Federal Status State Status

Mountain Plover Charadrius montanus

 breeding: nests on high plains or shortgrass prairie, on ground in shallow depression; nonbreeding: 
shortgrass plains and bare, dirt (plowed) fields; primarily insectivorous 

Peregrine Falcon Falco peregrinus DL T

 both subspecies migrate across the state from more northern breeding areas in US and Canada to winter 
along coast and farther south; subspecies (F. p. anatum) is also a resident breeder in west Texas; the two 
subspecies’ listing statuses differ, F.p. tundrius is no longer listed in Texas; but because the subspecies are 
not easily distinguishable at a distance, reference is generally made only to the species level; see subspecies 
for habitat.

Red Knot Calidris canutus rufa T

 Red knots migrate long distances in flocks northward through the contiguous United States mainly April-
June, southward July-October.  A small plump-bodied, short-necked shorebird that in breeding plumage, 
typically held from May through August, is a distinctive and unique pottery orange color.  Its bill is dark, 
straight and, relative to other shorebirds, short-to-medium in length. After molting in late summer, this 
species is in a drab gray-and-white non-breeding plumage, typically held from September through April.  In 
the non-breeding plumage, the knot might be confused with the omnipresent Sanderling.  During this 
plumage, look for the knot’s prominent pale eyebrow and whitish flanks with dark barring. The Red Knot 
prefers the shoreline of coast and bays and also uses mudflats during rare inland encounters.  Primary prey 
items include coquina clam (Donax spp.) on beaches and dwarf surf clam (Mulinia lateralis) in bays, at least 
in the Laguna Madre.  Wintering Range includes- Aransas, Brazoria, Calhoun, Cameron, Chambers, 
Galveston, Jefferson, Kennedy, Kleberg, Matagorda, Nueces, San Patricio, and Willacy.  Habitat: Primarily 
seacoasts on tidal flats and beaches, herbaceous wetland, and Tidal flat/shore.

Red-cockaded Woodpecker Picoides borealis LE E

 cavity nests in older pine (60+ years); forages in younger pine (30+ years); prefers longleaf, shortleaf, and 
loblolly 

Snowy Plover Charadrius alexandrinus

 formerly an uncommon breeder in the Panhandle; potential migrant; winter along coast

Sprague's Pipit Anthus spragueii

 only in Texas during migration and winter, mid September to early April; short to medium distance, diurnal 
migrant; strongly tied to native upland prairie, can be locally common in coastal grasslands, uncommon to 
rare further west; sensitive to patch size and avoids edges.

White-faced Ibis Plegadis chihi T

 prefers freshwater marshes, sloughs, and irrigated rice fields, but will attend brackish and saltwater habitats; 
nests in marshes, in low trees, on the ground in bulrushes or reeds, or on floating mats

White-tailed Hawk Buteo albicaudatus T

 near coast on prairies, cordgrass flats, and scrub-live oak; further inland on prairies, mesquite and oak 
savannas, and mixed savanna-chaparral; breeding March-May
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HARRIS COUNTY
BIRDS Federal Status State Status

Whooping Crane Grus americana LE E

 potential migrant via plains throughout most of state to coast; winters in  coastal marshes of Aransas, 
Calhoun, and Refugio counties

Wood Stork Mycteria americana T

 forages in prairie ponds, flooded pastures or fields, ditches, and other shallow standing water, including 
salt-water; usually roosts communally in tall snags, sometimes in association with other wading birds (i.e. 
active heronries); breeds in Mexico and birds move into Gulf States in search of mud flats and other 
wetlands, even those associated with forested areas; formerly nested in Texas, but no breeding records since 
1960

FISHES Federal Status State Status

American eel Anguilla rostrata

 coastal waterways below reservoirs to gulf; spawns January to February in ocean, larva move to coastal 
waters, metamorphose, then females move into freshwater; most aquatic habitats with access to ocean, 
muddy bottoms, still waters, large streams, lakes; can travel overland in wet areas; males in brackish 
estuaries; diet varies widely, geographically, and seasonally

Creek chubsucker Erimyzon oblongus T

 tributaries of the Red, Sabine, Neches, Trinity, and San Jacinto rivers; small rivers and creeks of various 
types; seldom in impoundments; prefers headwaters, but seldom occurs in springs; young typically in 
headwater rivulets or marshes; spawns in river mouths or pools, riffles, lake outlets, upstream creeks

Smalltooth sawfish Pristis pectinata LE E

 different life history stages have different patterns of habitat use; young found very close to shore in muddy 
and sandy bottoms, seldom descending to depths greater than 32 ft (10 m); in sheltered bays, on shallow 
banks, and in estuaries or river mouths; adult sawfish are encountered in various habitat types (mangrove, 
reef, seagrass, and coral), in varying salinity regimes and temperatures, and at various water depths, feed on 
a variety of fish species and crustaceans

MAMMALS Federal Status State Status

Louisiana black bear Ursus americanus luteolus DL T

 possible as transient; bottomland hardwoods and large tracts of inaccessible forested areas

Plains spotted skunk Spilogale putorius interrupta

 catholic; open fields, prairies, croplands, fence rows, farmyards, forest edges, and woodlands; prefers 
wooded, brushy areas and tallgrass prairie

Rafinesque's big-eared bat Corynorhinus rafinesquii T

 roosts in cavity trees of bottomland hardwoods, concrete culverts, and abandoned man-made structures      

Red wolf Canis rufus LE E

 extirpated; formerly known throughout eastern half of Texas in brushy and forested areas, as well as coastal 
prairies 
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HARRIS COUNTY
MAMMALS Federal Status State Status

Southeastern myotis bat Myotis austroriparius

 roosts in cavity trees of bottomland hardwoods, concrete culverts, and abandoned man-made structures

MOLLUSKS Federal Status State Status

Louisiana pigtoe Pleurobema riddellii T

 streams and moderate-size rivers, usually flowing water on substrates of mud, sand, and gravel; not 
generally known from impoundments; Sabine, Neches, and Trinity (historic) River basins

Sandbank pocketbook Lampsilis satura T

 small to large rivers with moderate flows and swift current on gravel, gravel-sand, and sand bottoms; east 
Texas, Sulfur south through San Jacinto River basins; Neches River 

Texas pigtoe Fusconaia askewi T

 rivers with mixed mud, sand, and fine gravel in protected areas associated with fallen trees or other 
structures;  east Texas River basins, Sulphur River, Cypress Creek, Sabine through Trinity rivers as well as 
San Jacinto River

REPTILES Federal Status State Status

Alligator snapping turtle Macrochelys temminckii T

 perennial water bodies; deep water of rivers, canals, lakes, and oxbows; also swamps, bayous, and ponds 
near deep running water; sometimes enters brackish coastal waters; usually in water with mud bottom and 
abundant aquatic vegetation; may migrate several miles along rivers; active March-October; breeds April-
October

Green sea turtle Chelonia mydas LT T

 Gulf and bay system; shallow water seagrass beds, open water between feeding and nesting areas, barrier 
island beaches; adults are herbivorous feeding on sea grass and seaweed; juveniles are omnivorous feeding 
initially on marine invertebrates, then increasingly on sea grasses and seaweeds; nesting behavior extends 
from March to October, with peak activity in May and June 

Kemp's Ridley sea turtle Lepidochelys kempii LE E

 Gulf and bay system, adults stay within the shallow waters of the Gulf of Mexico; feed primarily on crabs, 
but also snails, clams, other crustaceans and plants, juveniles feed on sargassum and its associated fauna; 
nests April through August

Leatherback sea turtle Dermochelys coriacea LE E

 Gulf and bay systems, and widest ranging open water reptile; omnivorous, shows a preference for jellyfish; 
in the US portion of their western Atlantic nesting territories, nesting season ranges from March to August

Loggerhead sea turtle Caretta caretta LT T

 Gulf and bay system primarily for juveniles, adults are most pelagic of the sea turtles; omnivorous, shows a 
preference for mollusks, crustaceans, and coral; nests from April through November
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REPTILES Federal Status State Status

Texas horned lizard Phrynosoma cornutum T

 open, arid and semi-arid regions with sparse vegetation, including grass, cactus, scattered brush or scrubby 
trees; soil may vary in texture from sandy to rocky; burrows into soil, enters rodent burrows, or hides under 
rock when inactive; breeds March-September

Timber rattlesnake Crotalus horridus T

 swamps, floodplains, upland pine and deciduous woodlands, riparian zones, abandoned farmland; limestone 
bluffs, sandy soil or black clay; prefers dense ground cover, i.e. grapevines or palmetto

PLANTS Federal Status State Status

Awnless bluestem Bothriochloa exaristata

GLOBAL RANK: G4; Coastal prairies on black clay; Perennial; Flowering April-Dec; Fruiting April- Dec 

Coastal gay-feather Liatris bracteata

 Texas endemic; coastal prairie grasslands of various types, from salty prairie on low- lying somewhat saline 
clay loams to upland prairie on nonsaline clayey to sandy loams; flowering in fall

Giant sharpstem umbrella-
sedge

Cyperus cephalanthus

 in Texas on saturated, fine sandy loam soils, along nearly level fringes of deep prairie depressions; also in 
depressional area within coastal prairie remnant on heavy black clay; in Louisiana, most sites are coastal 
prairie on poorly drained sites, some on slightly elevated areas surrounded by standing shallow water, and 
on moderately drained sites; soils include very strongly acid to moderately alkaline silt loams and silty clay 
loams; flowering/fruiting May-June, August-September, and possibly other times in response to rainfall

Goldenwave tickseed Coreopsis intermedia

GLOBAL RANK: G3; In deep sandy soils of sandhills in openings in or along margins of post oak 
woodlands and pine-oak forests of east Texas; Perennial; Flowering/Fruiting May-Aug  

Houston daisy Rayjacksonia aurea

 Texas endemic; on and around naturally barren or sparsely vegetated saline slick spots or pimple mounds 
on coastal prairies, usually on sandy to sandy loam soils, occasionally in pastures and on roadsides in similar 
soil types where mowing may mimic natural prairie disturbance regimes; flowering late September-
November (-December)

Indianola beakrush Rhynchospora indianolensis 

GLOBAL RANK: G3Q; Locally abundant in cattle pastures in some areas (at least during wet years), 
possibly becoming a management problem in such sites; Perennial; Flowering/Fruiting April-Nov  

Panicled indigobush Amorpha paniculata

A stout shrub, 3 m (9 ft) tall that grows in acid seep forests, peat bogs, wet floodplain forests, and seasonal 
wetlands on the edge of Saline Prairies in East Texas.  It is distinguished from other Amorpha species by its 
fuzzy leaflets with prominent raised veins underneath, and the flower panicles, which are 8 to 16 inches long 
and slender, held above the foliage. Perennial; Flowering summer
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HARRIS COUNTY
PLANTS Federal Status State Status

Texas ladies'-tresses Spiranthes brevilabris var. brevilabris

 Sandy soils in moist prairies, incl. blackland/Fleming prairies, calcareous prairie pockets surrounded by 
pines, pine-hardwood forest, open pinelands, wetland pine savannahs/flatwoods, and dry to moist fields, 
meadows, and roadsides.  Delicate, nearly ephemeral orchid, producing winter rosettes, flowers Feb-Apr. 
Historically endemic to SE coastal plain.

Texas meadow-rue Thalictrum texanum

 Texas endemic; mostly found in woodlands and woodland margins on soils with a surface layer of sandy 
loam, but it also occurs on prairie pimple mounds; both on uplands and creek terraces, but perhaps most 
common on claypan savannas; soils are very moist during its active growing season; flowering/fruiting 
(January-)February-May, withering by midsummer, foliage reappears in late fall(November) and may 
persist through the winter

Texas prairie dawn Hymenoxys texana LE E

 Texas endemic; in poorly drained, sparsely vegtated areas (slick spots) at the base of mima mounds in open 
grassland or almost barren areas on slightly saline soils that are sticky when wet and powdery when dry; 
flowering late February-early April

Texas tauschia  Tauschia texana

GLOBAL RANK: G3; Occurs in loamy soils in deciduous forests or woodlands on river and stream 
terraces; Perennial; Flowering/Fruiting Feb-April  

Texas windmill-grass Chloris texensis

 Texas endemic; sandy to sandy loam soils in relatively bare areas in coastal prairie grassland remnants, 
often on roadsides where regular mowing may mimic natural prairie fire regimes; flowering in fall

Threeflower broomweed Thurovia triflora

 Texas endemic; near coast in sparse, low vegetation on a veneer of light colored silt or fine sand over saline 
clay along drier upper margins of ecotone between between salty prairies and tidal flats; further inland 
associated with vegetated slick spots on prairie mima mounds; flowering September-November
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TEXAS COMMISSION ON ENVIRONMENTAL QUALITY

Tier I (Small Projects)
Checklist

Incorporation of Best Management Practices (BMPs) into a proposed project will allow an individual
Section 404 permit application to proceed without further review by the Texas Commission on
Environmental Quality (TCEQ).  The basic standards for the BMPs described in items I-III are
included in this packet.  Tier I projects are those which will result in a direct impact of three acres or
less of waters in the state or 1500 linear feet of streams.  If a project has a combination of impacts
that exceed the threshold or is submitted after the fact, it does not qualify as a Tier I project (one acre
of impact is considered equal to 500 linear feet of stream).  The provisions of the checklist, including
BMPs selected by an applicant, will become part of the Section 404 permit.  If an applicant fails to
implement these provisions and BMPs, the permit is subject to enforcement.  Applicants who do not
wish to incorporate all the provisions of the checklist into their project or desire to use alternatives
may seek individual 401 review and certification from the TCEQ.

I. Erosion Control

Disturbed areas must be stabilized to prevent the introduction of sediment to adjacent wetlands or
water bodies during wet weather conditions (erosion).  At least one of the following BMPs must be
maintained and remain in place until the area has been stabilized.  Please check the BMP(s) you will
incorporate into your project.

G Temporary Vegetation

G Blankets/Matting

G Mulch

G Sod

G Erosion Control Composts*

G Compost Filter Berms and Socks*

G Mulch Filter Berms and Socks*
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II. Post-Construction TSS Control

After construction has been completed and the site is stabilized, total suspended solids (TSS) loadings
shall be controlled by at least one of the following BMPs.  Please check the BMP(s) you will
incorporate into your project.

G Retention/Irrigation

G Extended Detention Basin

G Vegetative Filter Strips

G Constructed Wetlands

G Wet Basins

III.  Sedimentation Control

Prior to project initiation, the project area must be isolated from adjacent wetlands and water bodies
by the use of BMPs to confine sediment.  At least one of the following BMPs must be maintained and
remain in place until project completion.  Please check the BMP(s) you will incorporate into your
project.

G Sand Bag Berm

G Silt Fence

G Triangular Filter Dike

G Rock Berm

G Hay Bale Dike

G Erosion Control Compost*

G Compost Filter Berms and Socks*

G Mulch Filter Berms and Socks*

Dredged material shall be placed in such a manner that prevents sediment runoff into water in the
state, including wetlands.  Water bodies can be isolated by the use of one or more of the required
BMPs identified for sedimentation control.  These BMPs must be maintained and remain in place until
the dredged material is stabilized.
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Hydraulically dredged material shall be disposed of in contained disposal areas.  Effluent from
contained disposal areas shall not exceed a TSS concentration of 300 mg/L.

IV.  Contaminated Dredge Material

If contaminated dredge material that was not anticipated or provided for in the permit application is
encountered during dredging, operations shall cease immediately.  Pursuant to § 26.039 (b) of the
Texas Water Code, the individual operating or responsible for the dredging operations shall notify the
commission’s emergency response team at (512)463-7727 as soon as possible, and not later than 24 hours
after the discovery of the material.  The applicant shall also notify the U.S. Army Corps of Engineers
(Corps) that activities have been temporarily halted.  Contaminated dredge material shall be remediated
or disposed of in accordance with TCEQ rules.  Dredging activities shall not be resumed until authorized
in writing by the Commission.

“Contaminated dredge material” is defined as dredge material which has been chemically, physically, or
biologically altered by man-made or man-induced contaminants which include, but not limited to “solid
waste”, “hazardous waste”, and “hazardous waste constituent” as those terms are defined by 30 Texas
Administration Code (TAC) Chapter 335, “Pollutants” as defined by Texas Water Code § 26.001 and
“Hazardous Substances” as defined in the Texas Health and Safety Code, §361.003.

V. Wetland Mitigation Requirements 

Where wetland mitigation is determined to be necessary by the Corps, the applicant must satisfy the
minimum success criteria established by the Corps including wetland hydrology, hydrophytic
vegetation, and two years of monitoring.  If that criteria includes less than two years of monitoring,
the applicant may request water quality certification under Section 401.

*VI. Compost Requirements

New types of erosion control compost (ECC) and compost and mulch filter berms and socks are
continuously being developed.  The Texas Department of Transportation (TxDOT) has
established minimum performance standards which must be met for any products seeking to be
approved for use within any of TxDOT’s construction or maintenance activities.  Material used
within any TxDOT construction or maintenance activities  must meet material specifications in
accordance with current TxDOT specifications.  TxDOT maintains a website at
http://www.dot.state.tx.us/des/landscape/compost/specifications.htm that provides information on
compost specification data.  This website also contains information on areas where the TCEQ
restricts the use of certain compost products.  

ECC and compost and mulch filter berms and socks used for projects not related to TxDOT should
also be of quality materials by meeting performance standards and compost specification data.  To
ensure the quality of compost used as an ECC, products should meet all applicable state and federal
regulations, including but not limited to the United States Environmental Protection Agency
(USEPA) Code of Federal Regulations (CFR), Title 40, Part 503 Standards for Class A biosolids and
Texas Natural Resource Conservation Commission (now named TCEQ) Health and Safety
Regulations as defined in the TAC, Chapter 332, and all other relevant requirements for compost
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Common Acronyms: 
 
AJD    Approved Jurisdictional Determination 

CWA    Clean Water Act 

FAC    Facultative 

FACU    Facultative Upland 

FACW    Facultative Wetland 

FEMA    Federal Emergency Management Agency 

FIRM    Flood Insurance Rate Map 

GPS    Global Positioning System 

IP    Individual Permit 

IPaC    Information, Planning, and Conservation System 

MSL    Mean Sea Level 

NRCS    Natural Resource Conservation Service 

NWI    National Wetlands Inventory 

NWP    Nationwide Permit 

OBL    Obligate Wetland 

OHWM   Ordinary High Water Mark 

PCN    Pre-Construction Notification 

PJD    Preliminary Jurisdictional Determination 

TPWD    Texas Parks and Wildlife Department 

UPL    Obligate Upland 

USDA    U.S. Department of Agriculture 

USGS    U.S. Geologic Survey 

USACE   U.S. Army Corps of Engineers 

USFWS   U.S. Fish and Wildlife Service 

WOUS    Waters of the U.S. 
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Terracon Consul tants,  Inc. 11555 Clay Road,  Suite 100 Houston,  Texas 77043
P (713)  690 8989 F (713)  690 8787 terracon.com

Ms. Elizabeth Shelton
Regulatory Project Manager
U.S. Army Corps of Engineers – Galveston District
2000 Fort Point Road
Galveston, Texas 77550

RE: Nationwide Permit No. 12 Pre-Construction Notification
West Harris County Regional Water Authority
Surface Water Supply Project
North – South Re-Evaluation
Harris County, Texas
Terracon Project No. 92177636
Previously Approved USACE Permit No. SWG-2013-00161

Dear Ms. Shelton:

On behalf of our client, West Harris County Regional Water Authority (WHCRWA), Terracon
Consultants, Inc. (Terracon) is submitting this updated Nationwide Permit (NWP) No. 12
Utility Line Activities Pre-Construction Notification (PCN) and Preliminary Jurisdictional
Determination (PJD) that addresses information for the North-South Second Source
Transmission Project alignment of the Surface Water Supply Project (SWSP), formerly
known as the WHCRWA Second Source Transmission Line Project, in Harris County,
Texas, hereafter referred to as the SWSP. WHCRWA is proposing to construct an
underground water transmission system that would join another water transmission pipeline
and provide water transmission service to 104 active municipal utility districts (MUDs) within
the WHCRWA service area. The WHCRWA’s Groundwater Reduction Plan (GRP)
addresses the Harris Galveston Subsidence District (HGSD) mandated conversion to
surface water. The GRP estimated that the 2030 water capacity consumption would be
considerably greater than the current demands. The construction of the north-south SWSP
alignment would be needed to fulfill the future water consumption needs.

The proposed project would impact approximately 38.87 acres of wetlands within the project
site boundaries. More specifically, approximately 35.80 acres of forested wetlands,
1.14 acres of scrub-shrub wetlands, and 1.93 acres of emergent wetland would be impacted
by the proposed easement. The 1.93 acres of emergent wetland would be impacted
temporarily during construction and would be restored to pre-construction contours and
conditions upon project completion. Therefore, the emergent wetland would continue to
function as an emergent wetland. The approximately 35.80 acres of forested and 1.14 acres
of scrub-shrub wetlands would be impacted temporarily during construction and would also
be restored to original contours upon project completion. However, permanent impacts to
the woody vegetation would occur within the forested and scrub-shrub wetlands due to tree
clearing during construction. Once these areas are restored to original contours, it is
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anticipated that these areas will continue to function as wetlands, but reflect emergent
wetland characteristics rather than the current forested and scrub-shrub wetland
characteristics.

The U.S. Army Corps of Engineers (USACE) – Galveston District previously issued a NWP
Verification (SWG-2013-00161) on March 13, 2014 for the proposed installation of the
waterline. Project completion was not achievable within the previously issued permit
effective dates and this application serves to re-authorize the project, including its applicable
changes. The original authorization stated that coverage under NWP No. 12 is valid
provided the activity is compliant with the proposed open-cut installation of the pipeline, the
mitigation plans provided, the NWP General/Regional Conditions, and the Texas
Commission on Environmental Quality’s (TCEQs) Best Management Practice (BMP)
Guidelines. The mitigation plan, as stated below, was prepared due to the permanent
conversion of potentially jurisdictional forested wetland habitat to emergent wetland habitat.

WHCRWA proposes to conduct off-site compensatory mitigation, which was deemed the
most appropriate method of mitigation due to the lack of approved mitigation banks or in-lieu
fee projects having credits available to service the impacts associated with the project. The
existing, approved off-site compensatory mitigation area is located approximately 1.3 miles
away from the central portion of the proposed impact area, is contiguous with another
proposed mitigation site and is directly across from Greens Bayou Mitigation Bank, and is
located within the Buffalo-San Jacinto watershed (HUC 12040104), as is the project site.
This area provides a source of off-site compensatory mitigation for adverse impacts to
waters of the U.S. (WOUS), including wetlands, resulting from the implementation of
WHCRWA projects, including the SWSP project. Additionally, the ecological objective of the
mitigation location is to preserve 51 acres of a high quality, forested wetland community
adjacent to Green’s Bayou. This mitigation area was established in June 2012, as part of the
previously submitted NWP application (SWG-2013-00388) and has been maintained in
reportable condition. Of the currently maintained 51 acres of forested wetland to be
preserved, 36.94 acres of that will be utilized towards compensatory mitigation for the
development of the WHCRWA SWSP North-South alignment. The remaining 14.06 acres of
preserved wetlands within the 51-acre mitigation site are in excess of what is required for
compensatory mitigation for the proposed project and are available for use as compensatory
mitigation for other projects. Currently, there is one other project that is proposing to use an
additional 0.94 acre of the mitigation area. Should both projects be authorized, there would
still be 13.12 acres of the preservation area in excess of the compensatory mitigation
requirements. In general, the mitigation plan is conducive to fulfilling local watershed needs,
achieving long-term sustainability and site integrity, providing potential for aquatic habitat
diversity, habitat connectivity, and consolidation of wetland conservation projects
(compatibility with adjacent land use). Due to the location and similarity of the wetland
classification of the mitigation plan to the impact site, the ecologically suitability of the
mitigation plan is justifiable as compensatory mitigation for unavoidable losses of aquatic
resources resulting from implementation of the WHCRWA project. Furthermore, the
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1.0 APPLICANT AND AGENT INFORMATION

1.1 Applicant

West Harris County Regional Water Authority
c/o Dannenbaum Engineering Corp.
3100 West Alabama
Houston, Texas 77098
Contact:  Mr. Wayne Ahrens, PE, Program Manager
Business Phone:  (713) 527-6378
Email:  Wayne.Ahrens@dannenbaum.com
Previously Approved USACE Permit No. SWG-2013-00161

1.2 Agent

Terracon Consultants, Inc.
11555 Clay Road, Suite 100
Houston, Texas 77043
Contact:  Patrick R. Korn / Ginger Horn
Business Phone:  832-783-8321 / 713-329-2513
Email:  patrick.korn@terracon.com / ginger.horn@terracon.com

2.0 INTRODUCTION

On behalf of our client West Harris County Regional Water Authority (WHCRWA), Terracon
Consultants, Inc. (Terracon) is submitting this updated Nationwide Permit (NWP) No. 12
Utility Line Activities Pre-Construction Notification (PCN) that addresses information for the
North-South Second Source Transmission Project alignment of the Surface Water Supply
Project (SWSP), formerly known as the WHCRWA Second Source Transmission Line
Project, in Harris County, Texas, hereafter referred to as the SWSP.

To supplement this Section 404 NWP No. 12 Application, a preliminary WOUS delineation
was conducted by Terracon on the north-south revision of the SWSP. The SWSP, also
referred to as “the project site,” is depicted on Exhibits 1.0 -1.1 in Appendix A. The wetland
assessment was performed in accordance with our proposal (Terracon Proposal No.
P92177636) dated September 1, 2017.

Terracon personnel conducted a reconnaissance of the site on November 9, 14, 15, 16, and
December 11, 2017 to characterize the existing site conditions and identify the presence of
potential jurisdictional wetlands and water, if any. During the site delineation, Terracon
observed nine wetland features, ten linear features, and three erosional ponds occurring on
the project site.
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The proposed project would impact approximately 38.87 acres of wetlands within the project
site boundaries. More specifically, approximately 35.80 acres of forested wetlands,
1.14 acres of scrub-shrub wetlands, and 1.93 acres of emergent wetland would be impacted
by the proposed easement. The 1.93 acres of emergent wetland would be impacted
temporarily during construction and would be restored to pre-construction contours and
conditions upon project completion. Therefore, the emergent wetland would continue to
function as an emergent wetland. The approximately 35.80 acres of forested and 1.14 acres
of scrub-shrub wetlands would be impacted temporarily during construction and would also
be restored to original contours upon project completion. However, permanent impacts to
the woody vegetation would occur within the forested and scrub-shrub wetlands due to tree
clearing during construction. Once these areas are restored to original contours, it is
anticipated that these areas will continue to function as wetlands, but reflect emergent
wetland characteristics rather than the current forested and scrub-shrub wetland
characteristics.

2.1 Existing Site Conditions

The north-south revision of the SWSP alignment consists of approximately 9.1 miles of
waterline, generally along a railroad and pipeline easement across the north and northeast
portion of the Houston Metropolitan area in Harris County, Texas. Surrounding properties
consist mostly of undeveloped/lightly developed wooded land and Greens Bayou to the
north and east, as well as heavily developed commercial and residential land to the south
and west.

2.2 Purpose and Need

There are 129 municipal water districts (MUDs) plus the City of Katy within the boundaries of
the WHCRWA and seven MUDs located outside the boundaries of the WHCRWA included
in the Groundwater Reduction Plan (GRP). These municipal water providers and
independent well owners currently operate 290 groundwater wells that are subject to GRP
requirements. Population projections were developed for individual census tracts within the
WHCRWA utilizing Center for Public Policy (CPP) data, data from the U.S. Census Bureau,
the Harris Galveston Subsidence District (HGSD), and responses to questionnaires
submitted by MUDs and the Texas Commission on Environmental Quality (TCEQ).
Projected water demand was developed by utilizing groundwater pumpage records and the
WHCRWA surface water totals already provided to some MUDs within WHCRWA. Water
demand was then projected forward based on population estimates through 2050. Projected
population at the year 2030 inside the WHCRWA boundary is approximately 633,000, with
725,000 projected in the year 2050. The HGSD required that in 2010, 30% of the total water
demand for WHCRWA was to be provided by surface water. In 2025 and 2035, the
conversion requirements increase to 60% and 80%, respectively.

The year 2050 projected surface water demands are approximately 118 million galls per day
(MGD) on an average day. When completed, the SWSP will have the ability to provide
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above 200 MGD from the proposed Central Pump Station on a peak day. The proposed
system will help WHCRWA meet the HGSD protection of underground aquifers and reduce
subsidence by limiting groundwater production throughout northwest Harris County. The
WHCRWA’s source of alternative water will be the City of Houston (COH) pursuant to a
water supply contract entered into in 2003.

Until the connection of the SWSP water to WHCRWA’s system, the supply point for COH
surface water to the WHCRWA is supplied from the COH’s East Water Purification Plant
(EWPP) by way of the COH’s Jersey Village Pump Station, which is located north of Farm-
to-Market (FM) 529, west of COH city limits. After 2022, additional water will be supplied to
WHCRWA from the COH’s expanded Northeast Water Purification Plant (NEWPP) located
on Lake Houston. The NEWPP, after its first milestone of expansion in 2021/2022, will
provide 28.5 MGD to WHCRWA by way of the SWSP project. By 2025, expansion of the
NEWPP will be complete, providing at least 151 MGD to the WHCRWA system.

3.0 SCOPE OF WORK

Terracon performed the following scope of work:

· Reviewed topographical, National Wetlands Inventory and aerial photograph
resources to assist with identifying suspect WOUS at the project site.

· Compiled existing reports and documentation relevant to the Nationwide Permit
(NWP).

· Completed a NWP No. 12 Utility Line Activities Pre-Construction Notification (PCN)
and submitted to the USACE, Galveston District.

4.0 PRELIMINARY DATA GATHERING AND ANALYSIS

Prior to completing the updated permit application, existing reports and documentation
relevant to the NWP were compiled and reviewed for information such as map and aerial
photograph resources. Each source of data is described in detail below.

4.1 Topographic Map

The 1995 (Humble, Harmaston, Settegast, and Jacinto City, Texas Quadrangles) U.S.
Geological Survey (USGS) 7.5-Minute Topographic Map of the project site was reviewed.
The 1995 topographic maps depict the majority of the project site as undeveloped and semi-
developed land, pipeline easement, railway, and roadway. The northern portion of the
project site runs parallel to a railroad and is intersected by a series of pipelines and roads.
This portion also stretches through areas labeled as marsh or swamp near where it
intersects Greens Bayou. The portion of the project site that intersects at West Little York
Road and the railway is adjacent to Smiley High School, a network of oil wells, and
moderate suburban and commercial development. The portion of the project site that
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stretches to the east near Highway 59 along West Little York Road is mostly surrounded by
urban residential and commercial development and runs parallel to a right-of-way (ROW).
The topographic map is provided as Exhibits 2.0 - 2.2 in Appendix A.

4.2 National Wetlands Inventory Map

The National Wetlands Inventory (NWI) Map of the project site was reviewed to identify
suspect waters and wetland areas. The map for the project site was published by the U.S.
Department of the Interior’s Fish and Wildlife Service (USFWS) and depicts suspect waters
and wetland areas based on stereoscopic analysis of high altitude aerial photographs. NWI
maps are included as Exhibits 3.0 – 3.7 in Appendix A. The review of the NWI maps did
indicate the presence of suspect wetlands and/or waters on the project site, identified as five
riverine intermittent stream bed, seasonally flooded, excavated (R4SBCx); four palustrine
forested, broad-leaved deciduous, temporary flooded (PFO1A); one riverine lower perennial,
unconsolidated bottom, permanently flooded (R2UBH); and two riverine unknown, perennial,
unconsolidated bottom, semi-permanently flooded, excavated (R5UBFx) features.

4.3 Soil Survey

Data from the soil survey of Harris County, Texas, the U.S. Department of Agriculture
(USDA) soil data mart, and the Natural Resource Conservation Service (NRCS) web soil
survey was reviewed to identify soil types, including hydric soils. Hydric soil is one of the
three essential characteristics of a wetland according to the USACE. Data for the soil survey
was compiled by the USDA Soil Conservation Service, now known as the Natural
Resources Conservation Service (NRCS), in 1997. Ten soils types were identified within the
project site on the soil survey maps, included as Exhibits 4.0 – 4.7 in Appendix A. Further
information regarding the soil types identified within the project site are detailed in the table
below.

Table 1. Soil Descriptions

Soil Type
Soil

Unit

Water Table

Depth (inches)
Ponding Flooding Hydric

Addicks loam Ad 12 to 21 No No Yes

Aris-Urban land complex As 18 to 30 No No Yes

Bernard-Edna complex, 0 to 1 percent
slopes

Be 6 to 18 No No Yes

Boy loamy fine sand, 1 to 5 percent
slopes

BoyC 4 to 37 No No Yes

Clodine-Urban land complex Ce 0 to 30 No No Yes

Gessner fine sandy loam, 0 to 1 percent
slopes, occasionally ponded

Ge 0 Frequent No Yes

Gessner occasionally ponded-Urban land
complex, 0 to 1 percent slopes

Gu 0 Occasional No Yes

Verland silty clay loam Md 6 to 18 No No Yes

Texla silt loam, 0 to 2 perecnt slopes TelB 6 to 18 No No Yes
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Soil Type
Soil

Unit

Water Table

Depth (inches)
Ponding Flooding Hydric

Texla-Urban land complex, 0 to 2 percent
slopes

TeuB 6 to 18 No No No

4.4 FEMA FIRM Map

Terracon downloaded and reviewed Federal Emergency Management Agency (FEMA)
Flood Insurance Rate Map (FIRM) Panel Numbers 48201C0515M (Effective June 9, 2014),
48201C0685L, 48201C0680L, 48201C0490L, and 48201C0495L (Effective June 18, 2007).
According to the FIRM panels, the majority of the project site located either outside the
floodplain or within areas of undetermined flood hazard. However, portions of the project
site, in particular the area around East Mound Houston Road and the area east of the
intersection of the railway and West Little York Road, are located within regulatory
floodways and/or the 100-year floodplain zone. A FEMA Floodplain Map is included as
Exhibits 5.0 – 5.5 in Appendix A.

4.5 Aerial Photographs

Terracon reviewed the 2016 aerial photographs to review suspect WOUS, including wetland
areas that may be present on the project site. The 2016 aerial photographs depict the
majority of the project site as undeveloped and semi-developed land, pipeline easement,
railway, and roadway. The northern portion of the project site is shown as mostly
undeveloped railway easement abutting sub-urban and undeveloped land. A large segment
of this portion runs parallel to the railway easement through undeveloped forested land. This
land appears to show signs of hydrology both abutting and within the project site. The
portion of the project site near the intersection of West Little York Road and the railway
begins to follow the ROW of West Little York Road. This portion is surrounded by mostly
developed and semi-developed urban and sub-urban land. This portion of the project site
also abuts isolated segments of undeveloped land that do not appear to show signs of
hydrology. For reference, the aerial photographs can be seen in Exhibits 6.0 – 6.7 in
Appendix A.

5.0 RESULTS

Terracon personnel conducted a reconnaissance of the site on November 9, 14, 15, 16, and
December 11, 2017 to characterize the existing site conditions and identify the presence of
potential jurisdictional wetlands and water, if any. During the site delineation, Terracon
observed nine wetlands, ten linear features, and three erosional ponds occurring on the
project site.
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5.1 Wetland Area

During the site visit, Terracon personnel traversed the project site and identified nine
wetland features occurring on the project site. The wetland areas exhibited vegetation, soil,
and hydrology indicators typically indicative of being classified as forested (PFO),
scrub-shrub (PSS), and emergent (PEM). The wetland features can be found on Exhibits
7.0 – 7.7 in Appendix A.

The proposed project would impact approximately 38.87 acres of wetlands within the project
site boundaries. More specifically, approximately 35.80 acres of forested wetlands,
1.14 acres of scrub-shrub wetlands, and 1.93 acres of emergent wetland would be impacted
by the proposed easement. The 1.93 acres of emergent wetland would be impacted
temporarily during construction and would be restored to pre-construction contours and
conditions upon project completion. Therefore, the emergent wetland would continue to
function as an emergent wetland. The approximately 35.80 acres of forested and 1.14 acres
of scrub-shrub wetlands would be impacted temporarily during construction and would also
be restored to original contours upon project completion. However, permanent impacts to
the woody vegetation would occur within the forested and scrub-shrub wetlands due to tree
clearing during construction. Once these areas are restored to original contours, it is
anticipated that these areas will continue to function as wetlands, but reflect emergent
wetland characteristics rather than the current forested and scrub-shrub wetland
characteristics. Further information regarding the wetland features observed during the site
visit are described in the table below.

Table 2. Wetland Areas Information
Wetland

Area
Classification*

Delineated/Impacted

Areas

Temporary

Impacts

Permanent

Impacts**
Latitude, Longitude

A PFO 2.89 X X 29.933186, -95.204666

B PEM 1.93 X - 29.930851, -95.207251

C PSS 0.60 X X 29.917400, -95.220990

D PFO 25.10 X X 29.911244, -95.227238

E PFO 6.09 X X 29.893879, -95.245323

F PSS 0.35 X X 29.888592, -95.250650

G PSS 0.19 X X 29.881989, -95.257206

H PFO 0.40 X X 29.877696, -95.261556

I PFO 1.32 X X 29.875213, -95.264523

TOTAL 38.87 acres 38.87 acres 36.94 acres

* Field Classifications are based upon Cowardin, et al. (1979): PSS = Scrub-Shrub, PFO = Forested, PEM = Emergent
** Permanent impacts to forested and scrub-shrub wetland areas would occur to woody vegetation due to tree clearing, altering
    the wetland type

5.2 Linear Area

During the site visit, Terracon personnel traversed the project site and observed ten linear
features occurring on the project site. The ten linear features exist as one perennial and
seven intermittent stream features, and two drainage ditches. The stream features are
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identified as Harris County Flood Control District (HCFCD) Drainage Unit Nos. P127-00-00,
P100-00-00 (Greens Bayou), P126-00-00 (Tributary 14.82 to Greens Bayou), P125-02-00,
P125-00-00 (Tributary 14.27 to Greens Bayou), P218-07-00 (Ditch #1 Dd-6), P118-09-00
(Ditch #22 Dd-6), and P118-14-00 (Ditch #20 Dd-6). The linear features can be found on
Exhibits 7.0 – 7.7 in Appendix A. Impacts to the linear features will be avoided utilizing
tunneling and trenchless construction methods; therefore, impacts are not anticipated to
occur. Furthermore, during the site visit, Terracon personnel observed roadside drainage
ditches throughout the project site. Based on Rapanos 2007 and subsequent guidance, it is
Terracon’s opinion that the roadside drainage ditches would not be considered jurisdictional
by the USACE. Additionally, the roadside drainage ditches will be utilizing open-cut
construction methods and would be restored to pre-construction contours and conditions
upon project completion. Further information regarding the linear features observed during
the site visit are provided in the table below.

Table 3. Linear Area Information
Cross-

section
HCFCD No. Class* Length Acreage Latitude, Longitude

A P127-00-00 Intermittent 139 0.07 29.919722, -95.218017

B
P100-00-00

(Greens Bayou)
Perennial 80 0.07 29.898506, -95.240553

C P126-00-00 Intermittent 120 0.04 29.888192, -95.251250
D P125-02-00 Intermittent 77 0.01 29.872075, -95.269839
E P125-00-00 Intermittent 107 0.03 29.872044, -95.274306
F P118-07-00 Intermittent 55 0.01 29.871864, -95.284181
G P118-09-00 Intermittent 18 0.01 29.871664, -95.296283
H P118-14-00 Intermittent 140 0.02 29.870115, -95.321718

N/A N/A Drainage Ditch 225 0.02 29.899441, -95.239460
N/A N/A Drainage Ditch 491 0.05 29.899272, -95.239700

TOTAL 1,452 linear-feet 0.33 acre

* Perennial = contains water at all times except during extreme drought
* Intermittent = carries water a considerable portion of the time, but ceases to flow occasionally or seasonally

5.3 Pond Area

During the site visit, Terracon personnel traversed the project site and observed three
erosional ponds occurring on the project site. The erosional ponds exist along the eastern
bank of Greens Bayou and are identified as one feature on Exhibits 7.0 – 7.11 in Appendix
A. Impacts to the pond features are planned to be avoided whenever practicable by utilizing
tunneling and trenchless construction methods. However, when tunneling is not practicable,
features will be open cut and returned to pre-construction contours, resulting in only
temporary impacts; therefore, permanent impacts are not anticipated to occur. Further
information regarding the pond features observed during the site visit are provided in the
table below.
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Table 4. Pond Area Information
Feature Name Classification Acreage Construction Methods Latitude, Longitude

Erosional Pond Pond 0.26 Tunneling/trenchless 29.894738, -95.239804
TOTAL 0.26 acre

6.0 HISTORIC AND CULTURAL RESOURCES

In January 2018, Terracon personnel performed a desktop cultural resources assessment of
the project site. The Texas Archaeological Sites Atlas database (Atlas) as well as the
National Register of Historic Places (NRHP) informed this records review. Terracon also
requested a review of recorded historical and archaeological information for the project site
and a 500-foot buffer by the Texas Archaeological Research Laboratory (TARL). The TARL
Letter can be found in the attachments.

Review of the Atlas indicates that the currently proposed Area of Potential Effect (APE) has
not been previously surveyed and no archeological sites have been reported within a 0.50-
mile search buffer of the APE.

Review of the NRHP indicates that the nearest listed property is located at approximately
4.75 miles southwest of the current APE.

Review of the TARL indicated the presence of 17 archeological sites reported within a
250-foot buffer of the APE, with one site (41HR875) reported within the project APE.
Additionally, 12 archeological sites (41HR705, 41HR766, 41HR767, 41HR866, 41HR871,
41HR872, 41HR878, 41HR879, 41HR880, 41HR881, 41HR882) were reported within a
500-foot buffer of the APE, but not within 250-feet of the APE. Information regarding these
12 sites is available from TARL upon request. No cemeteries were reported to be found
within either the 250-foot or 500-foot buffer. Further information regarding the archeological
sites within the 250-foot buffer are described in the table below.

Table 5, below, represents findings from TARL’s database research; however, the
information does not state that the findings were significant or whether follow-up studies
have been completed. The reference of “sites” in the table refers to the archeological sites,
and not the project site. Therefore, the further studies of a particular site, recommended
below, may have been completed, and are not necessarily recommended for the project
site. Based on the results of our studies, it is Terracon’s opinion that no further study is
needed for the sites listed below.

Table 5: Texas Archeological Research Laboratory Recorded Archaeological Sites

Trinomial Description

41HR700

This site is 6 feet east of the Greens Bayou segment of the main alignment near the cross
section of Lake Houston Parkway and Greens Bayou. This prehistoric site consists of a small
amount of chipped stone tool debris recovered during shovel tests. This site has been disturbed
by natural processes and has low research potential.
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Trinomial Description

41HR701

This site is located 167 feet east of the Greens Bayou segment of the main alignment near the
cross section of Lake Houston Parkway and Greens Bayou. This prehistoric site consists of a
small amount of chipped stone tool debris recovered during shovel tests. This site was not
relocated during a 2001 project.

41HR702

This site is located 70 feet east of the Greens bayou segment of the main alignment near the
cross section of Lake Houston Parkway and Greens Bayou. This prehistoric site consists of a
small amount of chipped stone tool debris recovered during shovel tests. This site has been
disturbed by natural processes as well as right-of-way clearing.

41HR703
This site is located 165 feet east of the Greens Bayou segment of the main alignment near the
cross section of Lake Houston Parkway and Greens Bayou. This prehistoric site consists of
pottery shards found in shovel tests. This site has been disturbed by natural processes.

41HR704

This site is located 175 feet east of the Greens Bayou segment of the main alignment near the
cross section of Lake Houston Parkway and Greens Bayou. This prehistoric site consists of flint
arrow fragments found in a shovel test. This prehistoric site has been disturbed by natural
processes and has low research potential.

41HR757
This site is located 210 feet north of the main alignment near the cross section of Lake Houston
Parkway and Greens Bayou. This prehistoric site consists of stone tool debris likely redeposited
during dredging and has low research potential.

41HR769

This site is located 249 feet north of the main alignment near the cross section of Lake Houston
Parkway and Greens Bayou. This prehistoric site consists of stone tool debris, pottery shards,
and charcoal recovered during shovel tests. It has been disturbed by natural processes and has
good research potential.

41HR77
This site is located 169 feet west of the Greens Bayou portion of the main alignment near the
cross section of Lake Houston parkway and Greens Bayou. This site is reported to have been
faked and is not an actual archaeological site.

41HR867
This site is located 174 feet south of the main alignment near the cross section of Lake Houston
Parkway and Greens Bayou. This prehistoric site consists of 1 piece of stone debris recovered
during shovel tests. This site has been disturbed by agricultural, logging, and natural processes.

41HR868
This site is located 64 feet south of the main alignment near the cross section of Lake Houston
Parkway and Greens Bayou. This prehistoric site consists of 1 piece of stone debris recovered
during shovel tests. This site has been disturbed by logging and natural processes.

41HR869

This site is located 74 feet west of the Greens Bayou portion of the main alignment near the
cross section of Lake Houston Parkway and Greens Bayou. This prehistoric site consists of
stone tool debris. This site has been disturbed by natural processes. Additional archeological
investigation has been recommended for this site.

41HR874

This site is located 15 feet south of the main alignment near the cross section of Lake Houston
Parkway and Greens Bayou. This prehistoric site consists of 1 piece of stone tool debris. This
site has been disturbed by logging and natural processes. Additional archeological investigation
has been recommended for this site.

41HR875

This site is located within the main alignment APE near the cross section of Missouri Pacific
Railroad tracks and Greens Bayou. This prehistoric site consists of 1 chert flake recovered
during shovel tests. This site has been disturbed by natural processes. This site was not
relocated into the project area/ROW. This site was found to be disturbed by natural processes,
and the area showed a lack of archeological potential.

41HR876

This site is 122 feet east of the Greens Bayou segment of the main alignment near the cross
section of Houston Parkway and Greens Bayou. This prehistoric site consists of a light amount
of stone tool debris recovered during shovel tests. This site has been disturbed by logging and
natural processes.

41HR877
This site is located 246 feet east of the Greens Bayou segment of the main alignment near the
cross section of Lake Houston Parkway and Greens Bayou. This prehistoric site consists of a
light amount of stone tool debris and 1 spokeshave recovered during shovel test. This site has
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Trinomial Description

been disturbed by logging and natural processes. Additional archeological investigations have
been recommended for this site.

41HR883

This site is located 83 feet east of the Greens Bayou segment of the main alignment near the
cross section of lake Houston Parkway and Greens Bayou. This prehistoric site consists of 3
pieces of stone tool debris recovered during shovel tests. This site has been disturbed by
natural processes and has low research potential.

41HR884
This site is located 211 feet south of the main alignment near the cross section of Lake Houston
Parkway and Greens Bayou. This prehistoric site consists of stone tool debris. This site is within
a secondary context to mechanical displacement.

Additional archeological investigations have likely been completed and information on
specific sites would be available from the Texas Historical Commission (THC). Should an
additional investigation have found significant cultural resources, an additional findings
should have been recorded and should be included in this list. Since the findings are not
reported, it is unlikely that there are any resources present.

Archeological field work was conducted in November, 2012 for the previous NWP and THC
approval with South Texas Archeological Research Service, LLC (STAR). The STAR survey
(Texas Antiquities Permit No. 6369) included areas inside the alignment along or adjacent to
Halls and Greens Bayous that were either not previously surveyed or that showed potential
archeological liability according to their research. Upon completion of the field survey, the
600-foot long, 50-foot wide area inside the APE associated with Site 41HR875 (referenced
above) was found to be disturbed by natural processes, and the area showed a lack of
archeological potential. Therefore, it was the recommendation of STAR that the proposed
project should proceed without further archeological or historic preservation work, except in
the event of finds of archeological evidence during construction.

7.0 THREATENED AND ENDANGERED SPECIES

Literature and agency file searches were conducted to identify the potential occurrence of
federally or state listed Threatened and Endangered (T&E) species in the vicinity of the
proposed project site. T&E species are listed on the U.S. Fish and Wildlife Service (USFWS)
Information, Planning, and Conservation System (IPaC) Official Species List (accessed
November 2017), and the Texas Parks and Wildlife Department (TPWD) Rare, Threatened,
and Endangered Species of Texas by County web page (accessed November 2017).
Additional information detailing typical habitat was obtained from the USFWS and TPWD
websites (accessed November 2017). The list of T&E species compiled by the USFWS on
the IPaC Official Species List for Harris County, Texas includes two species that should be
considered in an effects analysis (reference USFWS IPaC Official Species List Report in
Appendix C of the T&E Species Habitat Assessment Report). Table 1 (below) includes the
species listed by the USFWS in Harris County, Texas, their federal status, habitat
descriptions, and effect determinations.
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Table 6: USFWS Official Species Listed for Harris County, Texas

Species
USFWS

Status
Habitat Description

Habitat

Present
Findings

Hymenoxys texana
(Texas Prairie dawn-

flower)
Endangered

Texas endemic; in poorly drained,
sparsely vegetated areas (slick spots)
at the base of mima mounds in open
grassland or almost barren areas on
slightly saline soils that are sticky
when wet and powdery when dry;
flowering late February-early April

No; absence of
suitable habitat
within or near
the project site

No effect

Trichechus manatus
(West Indian Manatee)

Endangered

Prefer shallow, slow-moving waters or
rivers, estuaries, saltwater bays,
canals, and coastal areas. They can
move easily between freshwater and
saltwater environments, but prefer
freshwater.

No; absence of
suitable habitat
within or near

the project site.

No effect

Source: USFWS IPaC Official Species List Report pulled November 2017.

No suitable habitats for the species listed above were identified within and/or near the
project site. The list of T&E species compiled by the USFWS on the IPaC Official Species
List for Harris County, Texas also includes three species that should be considered in an
effects analysis under specified conditions. These species include the Least Tern (Sterna
antillarum), the Piping Plover (Charadrius melodus),  and  the  Red  Knot  (Calidris canutus).
The specified condition provided by the USFWS for these three species is “wind related
projects within the migratory route.” The project is not a wind related project; therefore, it is
the opinion of Terracon that the Least Tern, Piping Plover, and Red Knot should not be
considered in the effects analysis.

Upon review of the TPWD Rare, Threatened, and Endangered Species of Texas County
List, suitable habitat for the state listed rare southern crawfish frog (Lithobates areolatus
areolatus), the state listed threatened alligator snapping turtle (Macrochelys temminckii),
and the state listed threatened timber rattlesnake (Crotalus horridus). The southern crawfish
frog spends nearly all of its time in abandoned crawfish holes, preferably within pine-scrub
and river flood plains. It breeds in a variety of temporary floodwaters and intermittent pools.
The alligator snapping turtle lives within perennial bodies of water, including rivers and
bayous with mud bottoms. The timber rattlesnake inhabits floodplains, upland pines, and
riparian zones with dense ground cover. During the site visit, Terracon did not identify the
presence of any species which are recorded in the TPWD county list.

In addition to the county lists, a review of the Texas Natural Diversity Database (TXNDD) for
the Harmaston, Jacinto City, Humble, Settegast, Houston Heights, Aldine, Satsuma, Hedwig
Village, Cypress, Addicks, Richmond NE, Katy, Warren Lake, Hockley, Rose Hill, Tomball,
Spring, Maedan, Moonshine Hill, Huffman, Crosby, Highlands, La Porte, Pasadena, Park
Place, Bellaire, Alief, and Clodine, Texas United States Geologic Survey (USGS)
topographic quadrangles was performed by TPWD in November 2017 for known
occurrences of listed species. Information files were reviewed for known locations of listed
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species on the topographic quadrangle maps representing the site and also on adjacent
quadrangles (if applicable). TXNDD search results are not available for public review. The
TXNDD review did reveal the presence of one occurrence within the project site, the
Houston daisy (Rayjacksonia aurea). The TXNDD review did reveal the presence of two
occurrences within a two-mile radius of the project site, the bald eagle (Haliaeetus
leucocephalus) and the Texas prairie dawn-flower (Hymenoxys texana). During the site visit,
Terracon did not identify the presence of any species which are recorded in the TXNDD.

Note that given the small proportion of public versus private land in Texas, the TXNDD does
not include a representative inventory of rare resources in the state. Data from the TXNDD
do not provide a definitive statement as to the presence, absence, or condition of special
species, natural communities, or other significant features within your project area. Absence
of information in the TXNDD does not, therefore, mean absence of occurrence.

Based on the results of the resource review and the preliminary site visit, it is the opinion of
Terracon that the project site provides suitable habitat for the state listed rare southern
crawfish frog, the state listed endangered Red-cockaded Woodpecker, the state listed
threatened alligator snapping turtle, and the state listed threatened timber rattlesnake.
However, due to the relative mobility of the Red-cockaded Woodpecker, the alligator
snapping turtle, and the timber rattlesnake, the proposed project would likely have no impact
on these species. Further, due to the limited proposed area of effect, the project would likely
have no impact on the southern crawfish frog. It is the opinion of Terracon that the proposed
project would have no effect on the federally-listed Texas prairie dawn-flower and West
Indian manatee as there is no suitable habitat for either species. Concurrence with the
TPWD has not been initiated. From previous coordination and communication with the
USFWS, it is Terracon’s understanding that the local USFWS field office does not offer
concurrence with no effect determinations. In these cases, the IPaC (accessed November
2017) serves as consultation with the USFWS. Furthermore, a no effects/impacts
concurrence was previously issued by USFWS and TPWD for the alignment.

8.0 WATER QUALITY

One of the requirements for obtaining a USACE Section 404 Permit is certification from the
TCEQ that the permit will comply with State water quality standards. This requirement is
authorized by Section 401 of the Federal Clean Water Act, and is therefore referred to as
401 certification.

It is the opinion of Terracon that the proposed project does not require authorization in the
form of an Individual Permit (IP). Therefore, the TCEQ Tier II Checklist is not required for the
proposed project. No lasting water pollution will occur. The applicant agrees to use Best
Management Practices (BMP), as indicated in the TCEQ Tier I Checklist (available in
Appendix B), during construction activities to follow the Storm Water Pollution Prevention
Plan (SWPPP) permit requirements (reference SWPPP is located in the Construction Plans
and is available upon request).
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9.0 ESSENTIAL FISH HABITAT

The proposed project is not located in tidal waters, therefore, no known impacts would occur
to Essential Fish Habitat (EFH) as listed under the Magnuson-Stevens Fishery Conservation
and Management Act.

10.0 SUMMARY

Terracon personnel conducted a reconnaissance of the site on November 9, 14, 15, 16, and
December 11, 2017 to characterize the existing site conditions and identify the presence of
potential jurisdictional wetlands and water, if any. During the site delineation, Terracon
observed nine wetlands, ten linear features, and three erosional ponds occurring on the
project site.

The proposed project would impact approximately 38.87 acres of wetlands within the project
site boundaries. More specifically, approximately 35.80 acres of forested wetlands,
1.14 acres of scrub-shrub wetlands, and 1.93 acres of emergent wetland would be impacted
by the proposed easement. The 1.93 acres of emergent wetland would be impacted
temporarily during construction and would be restored to pre-construction contours and
conditions upon project completion. Therefore, the emergent wetland would continue to
function as an emergent wetland. The approximately 35.80 acres of forested and 1.14 acres
of scrub-shrub wetlands would be impacted temporarily during construction and would also
be restored to original contours upon project completion. However, permanent impacts to
the woody vegetation would occur within the forested and scrub-shrub wetlands due to tree
clearing during construction. Once these areas are restored to original contours, it is
anticipated that these areas will continue to function as wetlands, but reflect emergent
wetland characteristics rather than the current forested and scrub-shrub wetland
characteristics.

Furthermore, approximately 0.33 acre and 1,452-linear-feet of linear features, and
approximately 0.26 acre of erosional pond features were observed within the project site
boundaries. Impacts to these features are planned to be avoided utilizing trenchless
construction methods and BMPs. When tunneling is not practicable features will be open cut
and returned to pre-construction contours, resulting in only temporary impacts; therefore,
permanent impacts are not anticipated to occur to the linear and pond features. Additionally,
during the site visit, Terracon personnel observed roadside drainage ditches throughout the
project site. Based on Rapanos 2007 and subsequent guidance, it is Terracon’s opinion that
the roadside drainage ditches would not be considered jurisdictional by the USACE.
Additionally, the roadside drainage ditches and small streams will be utilizing open-cut
construction methods and would be restored to pre-construction contours and conditions
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upon project completion. The typical views of the construction cross-sections are included
as Exhibits 9.0 – 9.4 in Appendix A.

11.0 AVOIDANCE, MINIMIZATION, AND COMPENSATION

The proposed project construction anticipates trenchless construction on the HCFCD
bayous and roadside drainage ditches for major roads and highways. Several minor
tributaries may use trenchless construction or may be open cut, depending on field
conditions. BMPs will be employed in cases where drainage ditches or minor tributary
streams will be open cut. WHCRWA will open-cut nine wetland areas (35.80 acres of
forested wetlands, 1.14 acres of scrub-shrub wetlands, and 1.93 acres of emergent
wetlands). These 38.87 acres of open trench impacted wetlands would be temporarily
impacted and areas would be returned to pre-construction conditions and contours. Specific
construction techniques would be considered so that the hydrological and vegetation
characteristics of wetlands that would be minimized by construction activity. These
techniques would include segregation and replacement of wetland soils (except in areas of
standing water, saturated wetlands, or where no topsoil is evident) so that soil profiles and
native vegetation seed and rootstock would be re-established to help ensure successful
restoration and re-establishment of local drainage patterns to restore existing surface and
subsurface water flow patterns. However, trees would not be re-established on the wetland
areas. Therefore, the project would have a significant impact on 35.80 acres of forested and
1.14 acres of scrub-shrub wetland areas due to tree removal. However, the disturbed
forested and scrub-shrub wetland areas are anticipated to still function as wetland areas
when construction is completed and are expected to exist as emergent wetlands rather than
forested and scrub-shrub wetlands.

The USACE – Galveston District previously issued a NWP Verification (SWG-2013-00161)
on March 13, 2014 for the proposed installation of the waterline. Project completion was not
achievable within the previously issued permit effective dates and this application serves to
re-authorize the project, including its applicable changes. The original authorization stated
that coverage under NWP No. 12 is valid provided the activity is compliant with the
proposed open-cut installation of the pipeline, the mitigation plans provided, the NWP
General/Regional Conditions, and the TCEQs BMP Guidelines. The mitigation plan, as
stated below, was prepared due to the permanent conversion of potentially jurisdictional
forested wetland habitat to emergent wetland habitat.

WHCRWA proposes to conduct off-site compensatory mitigation, which was deemed the
most appropriate method of mitigation due to the lack of approved mitigation banks or in-lieu
fee projects having credits available to service the impacts associated with the project. The
existing, approved off-site compensatory mitigation area is located approximately 1.3 miles
away from the central portion of the proposed impact area, is contiguous with another
proposed mitigation site and is directly across from Greens Bayou Mitigation Bank, and is
located within the Buffalo-San Jacinto watershed (HUC 12040104), as is the project site.
This area provides a source of off-site compensatory mitigation for adverse impacts to
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waters of the U.S. (WOUS), including wetlands, resulting from the implementation of
WHCRWA projects, including the SWSP project. Additionally, the ecological objective of the
mitigation location is to preserve 51 acres of a high quality, forested wetland community
adjacent to Green’s Bayou. This mitigation area was established in June 2012, as part of the
previously submitted NWP application (SWG-2013-00388) and has been maintained in
reportable condition. Of the currently maintained 51 acres of forested wetland to be
preserved, 36.94 acres of that will be utilized towards compensatory mitigation for the
development of the WHCRWA SWSP North-South alignment. The remaining 14.06 acres of
preserved wetlands within the 51-acre mitigation site are in excess of what is required for
compensatory mitigation for the proposed project and are available for use as compensatory
mitigation for other projects. Currently, there is one other project that is proposing to use an
additional 0.94 acre of the mitigation area. Should both projects be authorized, there would
still be 13.12 acres of the preservation area in excess of the compensatory mitigation
requirements. In general, the mitigation plan is conducive to fulfilling local watershed needs,
achieving long-term sustainability and site integrity, providing potential for aquatic habitat
diversity, habitat connectivity, and consolidation of wetland conservation projects
(compatibility with adjacent land use). Due to the location and similarity of the wetland
classification of the mitigation plan to the impact site, the ecologically suitability of the
mitigation plan is justifiable as compensatory mitigation for unavoidable losses of aquatic
resources resulting from implementation of the WHCRWA project. Furthermore, the
appropriateness of utilizing preservation as a management option for compensatory
purposes for the area which composes the mitigation plan has been approved and verified
by the USACE-Galveston District, as stated in the NWP verification letter
(SWG-2013-00161).

12.0 GENERAL COMMENTS

This report has been prepared in accordance with generally accepted scientific and
engineering evaluation practices. This report is for the exclusive use of the client for the
project being discussed. No warranties, expressed or implied, are intended or made.
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Project No. ■ 92177636 
Date Photos Taken ■ November 9, 14, 15, and 16, 2017 

WHCRWA North-South Alignment ■ Houston, Harris County, Texas 

 

 

 

 
Photo 1 Facing northeast, this is a view of 

the project site northeast of Sam 
Houston Tollway (Beltway 8). 

 Photo 2 Facing southwest, this is a view 
of the project site and the Sam 
Houston Tollway. 

 

 

 

Photo 3 This is a general view of the 
forested area located northeast 
of Sam Houston Tollway.  

 Photo 4 Facing northwest, this is a view 
of the forested area located 
northeast of Beltway 8. 

 

 

 
Photo 5 This is a general view of the 

forested area located southwest 
of the Sam Houston Tollway. 

 
 

 

 Photo 6 This is a general view of the 
forested area located southeast 
of the Sam Houston Tollway. 



Project No. ■ 92177636 
Date Photos Taken ■ November 9, 14, 15, and 16, 2017 

WHCRWA North-South Alignment ■ Houston, Harris County, Texas 

 

 

 

 
Photo 7 Facing northeast, this is a view 

of the site adjacent to the Union 
Pacific (UP) Rail and east of 
Lockwood Road. 

 Photo 8 Facing northeast, this is a view of 
the forested area located east of 
Lockwood Road adjacent to 
Summer Creek High School. 

 

 

 
Photo 9 Facing northeast, this is a view 

of the project site located within 
the Summer Creek High School. 

 Photo 10 Facing southwest, this is a view 
of the forested area located west 
of Lockwood Road. 

 

 

 
Photo 11 Facing southwest, this is a view 

of the project site located west of 
Lockwood Road. 

 Photo 12 Facing southwest, this is a view 
of the project site located west of 
Lockwood Road. 
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Photo 13 Facing southwest, this is a view 

of the pipeline easement located 
east of the UP rail and west of 
Lockwood Road. 

 Photo 14 Facing south, this is a view of 
Harris County Flood Control 
District (HCFCD) Drainage Ditch 
No. P127-00-00 within the site. 

 

 

 
Photo 15 Facing east, this is a view of the 

high bank south of HCFCD 
Drainage No. P127-00-00. 

 Photo 16 Facing southwest, this is a view 
of the site south of HCFCD 
Drainage No. P127-00-00. 

 

 

 
Photo 17 Facing northeast, this is a view 

of the site southeast of HCFCD 
Drainage No. P127-00-00. 

 Photo 18 Facing west, this is a view of the 
site where is crosses HCFCD 
Drainage No. P127-00-00. 
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Photo 19 This is a general view of the high 

bank northwest of HCFCD 
Drainage No. P127-00-00. 

 Photo 20 Facing south, this is a view of the 
site within the pipeline easement 
west of HCFCD Drainage No. 
P127-00-00.  

 

 

 
Photo 21 Facing southeast, this is a view 

of the site located southeast of 
the UP rail and east of the 
pipeline easement.  

 Photo 22 This is a general view of the 
forested area of the site located 
southeast of the UP rail and east 
of the pipeline easement. 

 

 

 
Photo 23 This is a general view of the 

forested area of the site located 
southeast of the UP rail. 

 Photo 24 This is a view of the project site 
located within the DCP 
Midstream pipeline easement. 
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Photo 25 This is a view of the project site 

adjacent to the DCP Midstream 
pipeline easement. 

 Photo 26 This is a general view of the 
project site located southwest of 
the DCP pipeline easement. 

 

 

 
Photo 27 This is a general view of the 

open field located southeast of 
the UP rail. 

 Photo 28 Facing northwest, this is a view 
of the forested area adjacent to 
the UP rail. 

 

 

 
Photo 29 This is a general view of the 

forested area located adjacent to 
the UP rail. 

 Photo 30 This is a general view of the 
forested area located adjacent to 
the UP rail. 
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Photo 31 This is a general view of a 

drainage ditch identified within 
the forested area located 
northeast of Greens Bayou. 

 Photo 32 This is a general view of the 
drainage ditch within the 
forested area located northeast 
of Greens Bayou. 

 

 

 
Photo 33 Facing southeast, this is a view 

of Greens Bayou located within 
the project site. 

 Photo 34 Facing northwest, this is a view 
of Greens Bayou located within 
the project site. 

 

 

 
Photo 35 Facing southwest, this is a view 

of erosional ponds located on 
the banks of Greens Bayou. 

 Photo 36 Facing southwest, this is a view 
of erosional ponds located on 
the banks of Greens Bayou. 
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Photo 37 Facing north, this is a view of the 

high banks located east of 
Greens Bayou. 

 Photo 38 Facing northwest, this is a view 
of the high banks located east of 
Greens Bayou. 

 

 

 
Photo 39 This is a general view of the high 

banks located east of Greens 
Bayou. 

 Photo 40 This is a general view of the 
forested area of the site located 
southwest of Greens Bayou. 

 

 

 
Photo 41 This is a general view of the 

forested area of the site located 
southwest of Greens Bayou. 

 Photo 42 This is a general view of the 
forested area of the site located 
southwest of Greens Bayou. 
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Photo 43 This is a view of the forested 

area located southwest of 
Greens Bayou and north of East 
Mount Houston Road. 

 Photo 44 This is a view of the forested 
area located southwest of 
Greens Bayou and north of East 
Mount Houston Road. 

 

 

 
Photo 45 This is a view of an isolated 

depression located in the 
forested area north of East 
Mount Houston Road. 

 Photo 46 This is a view of the forested 
area located north of East Mount 
Houston Road. 

 

 

 
Photo 47 This is a view of the forested 

area located south of East 
Mount Houston Road. 

 Photo 48 This is a view of the site within 
commercial development located 
south of East Mount Houston 
Road. 
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Photo 49 Facing southeast, this is a view 

of the project site located 
between the commercial 
development and the UP rail. 

 Photo 50 This is a general view of the 
forested area between the 
commercial development and 
the UP rail. 

 

 

 
Photo 51 Facing northeast, this is a view 

of the field located south of the 
commercial development. 

 Photo 52 Facing northeast, this is a view of 
the field located south of the 
commercial development. 

 

 

 
Photo 53 Facing southwest, this is a view 

of the USACE Mitigation 
Wetland area located south of 
the commercial development. 

 Photo 54 Facing southwest, this is a 
general view of the USACE 
Mitigation Wetland area. 
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Photo 55 Facing northwest, this is a view 

of the high bank of HCFCD 
No. P126-00-00. 

 Photo 56 Facing southwest, this is a view 
of the site adjacent to HCFCD 
No. P126-00-00. 

 

 

 
Photo 57 Facing northeast, this is a view 

of the project site located 
northeast of Mesa Drive. 

 Photo 58 This is a general view of the 
project site located northeast of 
Mesa Drive. 

 

 

 
Photo 59 Facing northeast, this is a view 

of the project site adjacent to 
Mesa Drive. 

 Photo 60 Facing southwest, this is a view 
of the project site adjacent to 
Mesa Drive. 
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Photo 61 Facing southwest, this is a view 

of the project site and Mesa 
Drive. 

 Photo 62 This is a general view of the 
project site adjacent to the 
northern portion of Mesa Drive. 

 

 

 
Photo 63 This is a general view of the 

forested area adjacent to the 
northern portion of Mesa Drive. 

 Photo 64 This is a general view of the site 
and commercial development 
adjacent to Mesa Drive. 

 

 

 
Photo 65 This is a general view of the site 

and commercial development 
adjacent to Mesa Drive. 

 Photo 66 This is a general view of the site 
and commercial development 
adjacent to Mesa Drive. 
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Photo 67 Facing southwest, this is a view 

of the project site adjacent to 
the southern portion of Mesa 
Drive. 

 Photo 68 Facing southwest, this is a view 
of the project site adjacent to the 
southern portion of Mesa Drive. 

 

 

 
Photo 69 This is a general view of the site 

and commercial development 
adjacent to Mesa Drive. 

 Photo 70 This is a general view of the 
project site adjacent to the 
southern portion of Mesa Drive. 

 

 

 
Photo 71 This is a view of the project site 

adjacent to the southern portion 
of Mesa Drive. 

 Photo 72 This is a view of the forested 
area located southwest of Mesa 
Drive. 
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Photo 73 This is a view of the forested 

area located southwest of Mesa 
Drive. 

 Photo 74 This is a view of the open field 
located southwest of Mesa 
Drive. 

 

 

 
Photo 75 This is a general view of the 

open field located southwest of 
Mesa Drive. 

 Photo 76 This is a view of the forested 
area located north of Little York 
Road and south of Mesa Drive. 

 

 

 
Photo 77 This is a view of a residential 

property fence line located within 
the forested area north of Little 
York Road. 

 Photo 78 This is a view of the forested 
area located north of Little York 
Road and south of Mesa Drive. 
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Photo 79 This is a view of the forested 

area north of Little York Road 
and south of Mesa Drive. 

 Photo 80 This is a view of the project site 
at the northeast corner of Little 
York Road and the UP rail. 

 

 

 
Photo 81 This is a view of the project site 

at the northeast corner of Little 
York Road and the UP rail. 

 Photo 82 This is a view of the project site 
at the northeast corner of Little 
York Road and the UP rail. 

 

 

 
Photo 83 This is a view of the project site 

at the northwest corner of Little 
York Road and the UP rail. 

 Photo 84 This is a view of the project site 
located north of Little York Road 
and west of the UP rail. 
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Photo 85 This is a view of the project site 

at the northwest corner of Little 
York Road and the UP rail. 

 Photo 86 This is a view of the forested 
area located north of Little York 
Road and west of the UP rail. 

 

 

 
Photo 87 This is a view of the forested are 

located north of Little York Road 
and west of the UP rail. 

 Photo 88 This is a general view of the 
project site adjacent to Little 
York Road. 

 

 

 
Photo 89 This is a general view of Little 

York Road. 
 Photo 90 This is a view of HCFCD 

No. P125-02-00 located north of 
Little York Road. 
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Photo 91 This is a view of HCFCD 

No. P125-02-00 flowing south 
under Little York Road. 

 Photo 92 Facing northeast, this is a view of 
HCFCD No. P215-02-00 located 
north of Little York. 

 

 

 
Photo 93 This is a view of the forested 

area located north of Little York 
Road. 

 Photo 94 This is a general view of Little 
York Road. 

 

 

 
Photo 95 This is a general view of the 

open field located north of Little 
York Road. 

 Photo 96 This is a view of the forested 
area located north of Little York 
Road. 
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Photo 97 Facing north, this is a view of 

HCFCD No. P125-00-00, located 
north of Little York Road. 

 Photo 98 Facing south, this is a view of 
HCFCD No. P125-00-00 flowing 
south under Little York Road. 

 

 

 
Photo 99 This is a view of the forested 

area located west of Wayside 
Drive and north of Little York 
Road. 

 Photo 100 This is a general view of the 
project site north of Little York 
Road and west of Wayside 
Drive. 

 

 

 
Photo 101 This is a general view of the 

project site north of Little York 
Road and west of Wayside 
Drive. 

 Photo 102 This is a view of HCFCD 
No. P218-07-00 located west of 
Wayside Drive. 
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Photo 103 This is a view of the forested 

area between Cheeves Drive 
and Lucerne Street. 

 Photo 104 This is a view of the forested 
area between Cheeves Drive 
and Lucerne Street. 

 

 

 
Photo 105 Facing north, this is a view of 

HCFCD No. P118-09-00 located 
east of Lucerne Street. 

 Photo 106 This is a view of HCFCD 
No. P118-09-00 located north of 
Little York Road. 

 

 

 
Photo 107 Facing east, this is a view of the 

forested area located west of 
Hirsch Road.  

 Photo 108 Facing west, this is a view of the 
forested area located west of 
Hirsch Road. 
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Photo 109 This is a view of the project site 

located north of Little York Road. 
 Photo 110 This is a view of the project site 

located north of Little York Road. 

 

 

 

Photo 111 This is a view of a previously 
disturbed lot located west of 
Hirsch Road. 

 Photo 112 This is a view of a previously 
disturbed lot located west of 
Hirsch Road. 

 

 

 

 
Photo 113 This is a view of a previously 

disturbed lot located east of 
Willie Road. 

 Photo 114 This is a view of HCFCD 
No. P118-14-00 located between 
Willie Street and Hirsch Road. 
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Photo 115 This is a view of HCFCD 

No. P118-14-00 located north of 
Little York Road. 

 Photo 116 This is a view of HCFCD 
No. P118-14-00 draining south 
under Little York Road. 
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17.  DIRECTIONS TO THE SITE

18.  Nature of Activity (Description of project, include all features)

19.  Project Purpose (Describe the reason or purpose of the project, see instructions)

USE BLOCKS 20-23 IF DREDGED AND/OR FILL MATERIAL IS TO BE DISCHARGED

20.  Reason(s) for Discharge

21.  Type(s) of Material Being Discharged and the Amount of Each Type in Cubic Yards: 

Type
Amount in Cubic Yards

Type
Amount in Cubic Yards

Type
Amount in Cubic Yards

22.  Surface Area in Acres of Wetlands or Other Waters Filled (see instructions)

Acres

or

Linear Feet

23.  Description of Avoidance, Minimization, and Compensation (see instructions)

From downtown Houston, travel north of US-59/Interstate 69 (I-69) for approximately 7.5 miles. Take the exit for Little York Road, then 
make a right onto Little York Road. The project site begins approximately 0.34 mile east of US-59/I-69 and continues on Little York Road for 
approximately 3.4 miles east then traverses northeast towards North Sam Houston Parkway East for approximately 5.70 miles.

West Harris County Regional Water Authority (WHCRWA) c/o of Dannenbaum Engineering Corp. is planning to construct approximately 
9.1 miles of a surface water distribution line, generally along a railroad and pipeline easement across the north and northeast portion of the 
Houston Metropolitan area. WHCRWA proposes to utilize open-cut trenching and trench-less construction methods. The proposed project 
would impact forested (PFO), scrub-shrub (PSS), and emergent (PEM) wetlands. The PEM wetlands would be impacted temporarily during 
construction. Upon authorization and project completion, impacted PEM wetlands will be returned to pre-construction contours and 
conditions and will continue to function normally. The PFO and PSS wetlands would also be impacted temporarily; however, permanent 
impacts to the woody vegetation would occur due to tree clearing. Once the PFO and PSS areas are restored to original contours, it is 
anticipated that these areas will continue to function as wetlands, but reflect PEM wetland characteristics. Directional drilling/tunneling 
methods will be performed to avoid any streams/rivers/bayous, roads, drainage ditches, and existing development along the proposed 
alignment.

The proposed waterline construction would assist the WHCRWA supply its service area population with surface water while meeting the 
Harris Galveston Subsidence District's mandated reduction of groundwater use by 60% of the total water use by the year 2025 and 80% by 
2035.

The proposed project would permanently impact approximately 35.80 acres of PFO and 1.14 acre of PSS wetlands and would temporarily 
impact approximately 1.93 acres of PEM wetlands. The PEM wetland features would be impacted temporarily during construction and would 
be restored to pre-construction contours and conditions upon project completion; therefore, would continue to function as PEM wetlands. The 
approximately 35.80 acres of PFO and 1.14 acres of PSS wetlands would also be impacted temporarily during construction and would also be 
restored to original contours upon project completion. However, permanent impacts to the woody vegetation would occur within the PFO and 
PSS wetlands due to tree clearing during construction. Once these areas are restored to original contours, it is anticipated that these areas will 
continue to function as wetlands, but reflect PEM wetland characteristics.

Eight PFO/PSS wetland areas totaling approximately 36.94 acres will be permanently impacted

WHCRWA proposes to conduct off-site compensatory mitigation. The ecological objective of the mitigation location is to preserve 51 acres
of a high quality, forested wetland community adjacent to Greens Bayou. Due to the location and similarity of the wetland classification of th





 1 

ATTACHMENT  
 
PRELIMINARY JURISDICTIONAL DETERMINATION FORM 

BACKGROUND INFORMATION 

A.   REPORT COMPLETION DATE FOR PRELIMINARY JURISDICTIONAL 

DETERMINATION (JD):          

 
B.   NAME AND ADDRESS OF PERSON REQUESTING PRELIMINARY JD: 
West Harris County Regional Water Authority (WHCRWA) 
c/o Dannenbaum Engineering Corp. 
3100 West Alabama 
Houston, Texas 77098 
 
C.   DISTRICT OFFICE, FILE NAME, AND NUMBER:Galveston District - 
WHCRWA SWSP North-South Re-Evaluation; Previously approved USACE 
Permit No. SWG-2013-00161 
 
D.   PROJECT LOCATION(S) AND BACKGROUND INFORMATION:        

WHCRWA is planning to construct approximately 9.1 miles of a surface water 
distribution line, generally along a railroad and pipeline easement across the 
north and northeast portion of the Houston Metropolitan area. WHCRWA 
proposes to utilize open-cut trenching and trenchless construction methods. The 
proposed waterline construction would assist the WHCRWA supply its service 
area population with surface water while meeting the Harris Galveston 

Subsidence District’s mandated reduction of groundwater use by 60% of the total 
water use by the year 2025 and 80% by 2035. 
 
The proposed project would impact approximately 38.87 acres of wetlands within 
the project site boundaries. More specifically, approximately 35.80 acres of 

forested wetlands, 1.14 acres of scrub-shrub wetlands, and 1.93 acres of 
emergent wetland would be impacted by the proposed easement. The 1.93 acres 
of emergent wetland would be impacted temporarily during construction and 
would be restored to pre-construction contours and conditions upon project 
completion. Therefore, the emergent wetland would continue to function as an 
emergent wetland. The approximately 35.80 acres of forested and 1.14 acres of 
scrub-shrub wetlands would be impacted temporarily during construction and 
would also be restored to original contours upon project completion. However, 
permanent impacts to the woody vegetation would occur within the forested and 
scrub-shrub wetlands due to tree clearing during construction. Once these areas 
are restored to original contours, it is anticipated that these areas will continue to 
function as wetlands, but reflect emergent wetland characteristics rather than the 
current forested and scrub-shrub wetland characteristics. 
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Furthermore, approximately 0.33 acre and 1,452-linear-feet of linear features, 
and approximately 0.26 acre of erosional pond features were observed within the 
project site boundaries. Impacts to these features will be avoided utilizing 
trenchless construction methods and BMPs; therefore, impacts are not 
anticipated to occur to the linear and pond features. Additionally, during the site 
visit, Terracon personnel observed roadside drainage ditches throughout the 

project site. Based on Rapanos 2007 and subsequent guidance, it is Terracon’s 
opinion that the roadside drainage ditches would not be considered jurisdictional 
by the USACE. Additionally, the roadside drainage ditches will be utilizing open-
cut construction methods and would be restored to pre-construction contours and 
conditions upon project completion. 
 
(USE THE ATTACHED TABLE TO DOCUMENT MULTIPLE WATERBODIES 
AT DIFFERENT SITES) 

State:Texas   County/parish/borough: Harris County  City: 
Houston 
Center coordinates of site (lat/long in degree decimal format):  Lat. 
29.892099° N, Long. 95.246981° W.  
           Universal Transverse Mercator: 15R 
Name of nearest waterbody: Greens Bayou 
 
Identify (estimate) amount of waters in the review area:  

     Non-wetland waters:  ~1,452 linear feet:       width (ft) and/or ~0.59 

acres. (Acreage consists of linear and pond features) 
 Cowardin Class:             
 Stream Flow:                  
     Wetlands: ~38.87 acres. 
 Cowardin Class:          
 
Name of any water bodies on the site that have been identified as Section 10 
waters:  

 Tidal:       

 Non-Tidal:       

 
E.   REVIEW PERFORMED FOR SITE EVALUATION (CHECK ALL THAT 
APPLY): 

 Office (Desk) Determination.  Date:          

 Field Determination.  Date(s):       
1.  The Corps of Engineers believes that there may be jurisdictional waters of the 
United States on the subject site, and the permit applicant or other affected party 
who requested this preliminary JD is hereby advised of his or her option to 
request and obtain an approved jurisdictional determination (JD) for that site.  
Nevertheless, the permit applicant or other person who requested this 
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preliminary JD has declined to exercise the option to obtain an approved JD in 
this instance and at this time. 
 
2.  In any circumstance where a permit applicant obtains an individual permit, or 
a Nationwide General Permit (NWP) or other general permit verification requiring 
“pre-construction notification” (PCN), or requests verification for a non-reporting 
NWP or other general permit, and the permit applicant has not requested an 
approved JD for the activity, the permit applicant is hereby made aware of the 
following: (1) the permit applicant has elected to seek a permit authorization 
based on a preliminary JD, which does not make an official determination of 
jurisdictional waters; (2) that the applicant has the option to request an approved 
JD before accepting the terms and conditions of the permit authorization, and 
that basing a permit authorization on an approved JD could possibly result in less 
compensatory mitigation being required or different special conditions; (3) that 
the applicant has the right to request an individual permit rather than accepting 
the terms and conditions of the NWP or other general permit authorization; (4) 
that the applicant can accept a permit authorization and thereby agree to comply 
with all the terms and conditions of that permit, including whatever mitigation 
requirements the Corps has determined to be necessary; (5) that undertaking 
any activity in reliance upon the subject permit authorization without requesting 
an approved JD constitutes the applicant’s acceptance of the use of the 
preliminary JD, but that either form of JD will be processed as soon as is 
practicable; (6) accepting a permit authorization (e.g., signing a proffered 
individual permit) or undertaking any activity in reliance on any form of Corps 
permit authorization based on a preliminary JD constitutes agreement that all 
wetlands and other water bodies on the site affected in any way by that activity 
are jurisdictional waters of the United States, and precludes any challenge to 
such jurisdiction in any administrative or judicial compliance or enforcement 
action, or in any administrative appeal or in any Federal court; and (7) whether 
the applicant elects to use either an approved JD or a preliminary JD, that  JD 
will be processed as soon as is practicable.  Further, an approved JD, a proffered 
individual permit (and all terms and conditions contained therein), or individual 
permit denial can be administratively appealed pursuant to 33 C.F.R. Part 331, 
and that in any administrative appeal, jurisdictional issues can be raised (see 33 
C.F.R. 331.5(a)(2)).  If, during that administrative appeal, it becomes necessary 
to make an official determination whether CWA jurisdiction exists over a site, or 
to provide an official delineation of jurisdictional waters on the site, the Corps will 
provide an approved JD to accomplish that result, as soon as is practicable. 
This preliminary JD finds that there “may be” waters of the United States on the 
subject project site, and identifies all aquatic features on the site that could be 
affected by the proposed activity, based on the following information: 
SUPPORTING DATA.  Data reviewed for preliminary JD (check all that apply 

- checked items should be included in case file and, where checked and 
requested, appropriately reference sources below): 

 Maps, plans, plots or plat submitted by or on behalf of the 
applicant/consultant:Terracon Consultants, Inc.. 
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Feature 
Name 

Latitude Longitude 
Cowardin 
Class 

Estimated 
amount of 
aquatic 
resource in 
review area 

Class of 
aquatic 
resource 

Area A 29.933186 -95.204666 PFO 2.89 Non-section 
10 – Wetland 

Area B 29.930851 -95.207251 PSS 1.93 Non-section 
10 - Wetland 

Area C 29.917400 -95.220990 PSS 0.60 Non-section 
10 – Wetland 

Area D 29.911244 -95.227238 PFO 25.10 Non-section 
10 – Wetland 

Area E 29.893879 -95.245323 PFO 6.09 Non-section 
10 – Wetland 

Area F 29.888591 -95.250650 PSS 0.35 Non-section 
10 – Wetland 

Area G 29.881989 -95.257206 PSS 0.19 Non-section 
10 – Wetland 

Area H 29.877696 -95.261556 PFO 0.40 Non-section 
10 – Wetland 

Area I 29.875213 -95.264523 PFO 1.32 Non-section 
10 – Wetland 

P127-00-
00 

29.919722 -95.218017 Intermittent 0.07 Non-section 
10 – Water 

P100-00-
00 

29.898506 -95.240553 Perennial 0.07 Non-section 
10 - Water 

P126-00-
00 

29.888192 -95.251250 Intermittent 0.04 Non-section 
10 – Water 

P125-02-
00 

29.872075 -95.269839 Intermittent 0.01 Non-section 
10 – Water 

P125-00-
00 

29.872044 -95.274306 Intermittent 0.03 Non-section 
10 – Water 

P118-07-
00 

29.871864 -95.284181 Intermittent 0.01 Non-section 
10 – Water 

P118-09-
00 

29.871664 -95.296283 Intermittent 0.01 Non-section 
10 – Water 

P118-14-
00 

29.870115 -95.321718 Intermittent 0.02 Non-section 
10 - Water 

Drainage 
Ditch 

29.899441 -95.239460 Drainage 
Ditch 

0.02 Non-Section 
10 – Water 

Drainage 
Ditch 

29.899272 -95.239700 Drainage 
Ditch 

0.05 Non-Section 
10 – Water 

Erosional 
Pond 

29.894738 -95.239804 Pond 0.26 Non-Section 
10 - Water 

 
 



US Army Corps of Engineers                      Atlantic and Gulf Coastal Plain Region – Version 2.0 

WETLAND DETERMINATION DATA FORM – Atlantic and Gulf Coastal Plain Region 
 

Project/Site:                                                                                             City/County:                                                           Sampling Date:                              

Applicant/Owner:                                                                                                                                     State:                     Sampling Point:                               

Investigator(s):                                                                                         Section, Township, Range:                                                                                         

Landform (hillslope, terrace, etc.):                                                           Local relief (concave, convex, none):                                       Slope (%):                  

Subregion (LRR or MLRA):                                                  Lat:                                                 Long:                                                       Datum:                     

Soil Map Unit Name:                                                                                                                                        NWI classification:                                               

Are climatic / hydrologic conditions on the site typical for this time of year?  Yes               No               (If no, explain in Remarks.)  

Are Vegetation            , Soil             , or Hydrology              significantly disturbed?            Are “Normal Circumstances” present?   Yes               No              

Are Vegetation            , Soil             , or Hydrology              naturally problematic?             (If needed, explain any answers in Remarks.) 

SUMMARY OF FINDINGS –  Attach site map showing sampling point locations, transects, important features, etc. 

Hydrophytic Vegetation Present? Yes                 No               

Hydric Soil Present?  Yes                 No               

Wetland Hydrology Present? Yes                 No               

Is the Sampled Area 

within a Wetland?                   Yes                   No                

Remarks: 

 

 

HYDROLOGY 

Wetland Hydrology Indicators:  Secondary Indicators (minimum of two required) 

Primary Indicators (minimum of one is required; check all that apply)                                                           Surface Soil Cracks (B6) 

       Surface Water (A1)        Aquatic Fauna (B13)        Sparsely Vegetated Concave Surface (B8) 

       High Water Table (A2)        Marl Deposits (B15) (LRR U)        Drainage Patterns (B10) 

       Saturation (A3)        Hydrogen Sulfide Odor (C1)        Moss Trim Lines (B16) 

       Water Marks (B1)        Oxidized Rhizospheres along Living Roots (C3)        Dry-Season Water Table (C2) 

       Sediment Deposits (B2)        Presence of Reduced Iron (C4)        Crayfish Burrows (C8) 

       Drift Deposits (B3)        Recent Iron Reduction in Tilled Soils (C6)        Saturation Visible on Aerial Imagery (C9) 

       Algal Mat or Crust (B4)        Thin Muck Surface (C7)        Geomorphic Position (D2) 

       Iron Deposits (B5)        Other (Explain in Remarks)        Shallow Aquitard (D3) 

       Inundation Visible on Aerial Imagery (B7)         FAC-Neutral Test (D5) 

       Water-Stained Leaves (B9)         Sphagnum moss (D8) (LRR T, U) 

Field Observations: 

Surface Water Present? Yes             No             Depth (inches):                           

Water Table Present?  Yes             No             Depth (inches):                           

Saturation Present?    Yes             No             Depth (inches):                          
(includes capillary fringe) 

 

 

Wetland Hydrology Present?    Yes                 No              

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 

 

Remarks: 

 

 

WHCRWA - North/South Alignment Houston, Harris County 11/09/2017
West Harris County Regional Water Authority TX SP1

JTL, CAG N/A
Plain Concave <1%

LRR T MLRA 150A 29.933186096 -95.204666537 NAD83
Addicks loam N/A

x
x

x
X X
X

✔

✔

x
X
X X



US Army Corps of Engineers                      Atlantic and Gulf Coastal Plain Region – Version 2.0 

VEGETATION (Four Strata) – Use scientific names of plants.     Sampling Point:                        

                            Absolute   Dominant  Indicator 
Tree Stratum  (Plot size:                               )                         % Cover    Species?    Status   

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

8.                                                                                                                                               

                                                                                                               = Total Cover 

                                                    50% of total cover:                  20% of total cover:                

Sapling/Shrub Stratum  (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

8.                                                                                                                                               

                                                                                                               = Total Cover 

                                                    50% of total cover:                  20% of total cover:                

Herb Stratum  (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

8.                                                                                                                                               

9.                                                                                                                                               

10.                                                                                                                                             

11.                                                                                                                                             

12.                                                                                                                                             

                                                                                                               = Total Cover 

                                                    50% of total cover:                  20% of total cover:                

Woody Vine Stratum  (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

                                                                                                               = Total Cover 

                                                    50% of total cover:                  20% of total cover:                

Dominance Test worksheet: 

Number of Dominant Species   
That Are OBL, FACW, or FAC:                              (A) 
 
Total Number of Dominant    
Species Across All Strata:                               (B) 
 
Percent of Dominant Species 
That Are OBL, FACW, or FAC:                              (A/B) 

 
Prevalence Index worksheet: 

       Total % Cover of:                    Multiply by:        

OBL species                        x 1 =                       

FACW species                        x 2 =                       

FAC species                        x 3 =                       

FACU species                        x 4 =                       

UPL species                        x 5 =                       

Column Totals:                        (A)                          (B) 

         Prevalence Index  = B/A =                              

Hydrophytic Vegetation Indicators:  

       1 - Rapid Test for Hydrophytic Vegetation  

       2 - Dominance Test is >50% 

       3 - Prevalence Index is ≤3.01 

       Problematic Hydrophytic Vegetation1 (Explain) 

 
1Indicators of hydric soil and wetland hydrology must 
be present, unless disturbed or problematic. 

Definitions of Four Vegetation Strata: 
 
Tree – Woody plants, excluding vines, 3 in. (7.6 cm) or 
more in diameter at breast height (DBH), regardless of 
height. 
 
Sapling/Shrub – Woody plants, excluding vines, less 
than 3 in. DBH and greater than 3.28 ft (1 m) tall. 
 
Herb – All herbaceous (non-woody) plants, regardless 
of size, and woody plants less than 3.28 ft tall. 
  
Woody vine – All woody vines greater than 3.28 ft in 
height.   
 

Hydrophytic  
Vegetation 
Present?                 Yes                 No              
 

Remarks:  (If observed, list morphological adaptations below). 

SP1

30' x 30'

Triadica sebifera
Pinus taeda 15%

10%

25%

Yes
Yes

FAC
FAC

3

4

75%

5% 5
25% 5012.5% 5%
30% 9015' x 15'
15% 60
0 0
75% 205

2.73

✔

✔

5' x 5'

Rubus trivialis
Pinus taeda
Eleocharis acicularis

25%
15%
5%
5%

50%

Yes
Yes
No
No

FACW
FACU
FAC
OBL

Chasmanthium laxum

25% 10%
5' x 5'

X



US Army Corps of Engineers                      Atlantic and Gulf Coastal Plain Region – Version 2.0 

SOIL                                                      Sampling Point:                        

Profile Description:  (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 

 Depth                    Matrix                                           Redox Features                              
 (inches)           Color (moist)            %           Color (moist)             %         Type1       Loc2           Texture                             Remarks                           

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          
1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains.                2Location:  PL=Pore Lining, M=Matrix. 
Hydric Soil Indicators:  (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils

3
: 

       Histosol (A1)        Polyvalue Below Surface (S8) (LRR S, T, U)        1 cm Muck (A9) (LRR O) 

       Histic Epipedon (A2)        Thin Dark Surface (S9) (LRR S, T, U)        2 cm Muck (A10) (LRR S) 

       Black Histic (A3)        Loamy Mucky Mineral (F1) (LRR O)        Reduced Vertic (F18) (outside MLRA 150A,B) 

       Hydrogen Sulfide (A4)        Loamy Gleyed Matrix (F2)        Piedmont Floodplain Soils (F19) (LRR P, S, T) 

       Stratified Layers (A5)        Depleted Matrix (F3)        Anomalous Bright Loamy Soils (F20) 

       Organic Bodies (A6) (LRR P, T, U)        Redox Dark Surface (F6)           (MLRA 153B) 

       5 cm Mucky Mineral (A7) (LRR P, T, U)        Depleted Dark Surface (F7)        Red Parent Material (TF2) 

       Muck Presence (A8) (LRR U)        Redox Depressions (F8)        Very Shallow Dark Surface (TF12)  

       1 cm Muck (A9) (LRR P, T)        Marl (F10) (LRR U)        Other (Explain in Remarks) 

       Depleted Below Dark Surface (A11)        Depleted Ochric (F11) (MLRA 151)  

       Thick Dark Surface (A12)        Iron-Manganese Masses (F12) (LRR O, P, T)          
3Indicators of hydrophytic vegetation and 

       Coast Prairie Redox (A16) (MLRA 150A)        Umbric Surface (F13) (LRR P, T, U)             wetland hydrology must be present, 

       Sandy Mucky Mineral (S1) (LRR O, S)        Delta Ochric (F17) (MLRA 151)             unless disturbed or problematic. 

       Sandy Gleyed Matrix (S4)        Reduced Vertic (F18) (MLRA 150A, 150B)  

       Sandy Redox (S5)        Piedmont Floodplain Soils (F19) (MLRA 149A) 

       Stripped Matrix (S6)        Anomalous Bright Loamy Soils (F20) (MLRA 149A, 153C, 153D) 

       Dark Surface (S7) (LRR P, S, T, U)  

Restrictive Layer (if observed): 

     Type:                                                                  

     Depth (inches):                                                 

 

 

Hydric Soil Present?     Yes                 No              

Remarks: 

 

 

 

SP1

0-6"
6-20"

10 YR 4/1
10 YR 3/1

95%
92%

10 YR 5/6
10 YR 5/8

5%
8%

C
C

PL
PL

Sandy clay silt

Clay silt

✔

X



US Army Corps of Engineers                      Atlantic and Gulf Coastal Plain Region – Version 2.0 

WETLAND DETERMINATION DATA FORM – Atlantic and Gulf Coastal Plain Region 
 

Project/Site:                                                                                             City/County:                                                           Sampling Date:                              

Applicant/Owner:                                                                                                                                     State:                     Sampling Point:                               

Investigator(s):                                                                                         Section, Township, Range:                                                                                         

Landform (hillslope, terrace, etc.):                                                           Local relief (concave, convex, none):                                       Slope (%):                  

Subregion (LRR or MLRA):                                                  Lat:                                                 Long:                                                       Datum:                     

Soil Map Unit Name:                                                                                                                                        NWI classification:                                               

Are climatic / hydrologic conditions on the site typical for this time of year?  Yes               No               (If no, explain in Remarks.)  

Are Vegetation            , Soil             , or Hydrology              significantly disturbed?            Are “Normal Circumstances” present?   Yes               No              

Are Vegetation            , Soil             , or Hydrology              naturally problematic?             (If needed, explain any answers in Remarks.) 

SUMMARY OF FINDINGS –  Attach site map showing sampling point locations, transects, important features, etc. 

Hydrophytic Vegetation Present? Yes                 No               

Hydric Soil Present?  Yes                 No               

Wetland Hydrology Present? Yes                 No               

Is the Sampled Area 

within a Wetland?                   Yes                   No                

Remarks: 

 

 

HYDROLOGY 

Wetland Hydrology Indicators:  Secondary Indicators (minimum of two required) 

Primary Indicators (minimum of one is required; check all that apply)                                                           Surface Soil Cracks (B6) 

       Surface Water (A1)        Aquatic Fauna (B13)        Sparsely Vegetated Concave Surface (B8) 

       High Water Table (A2)        Marl Deposits (B15) (LRR U)        Drainage Patterns (B10) 

       Saturation (A3)        Hydrogen Sulfide Odor (C1)        Moss Trim Lines (B16) 

       Water Marks (B1)        Oxidized Rhizospheres along Living Roots (C3)        Dry-Season Water Table (C2) 

       Sediment Deposits (B2)        Presence of Reduced Iron (C4)        Crayfish Burrows (C8) 

       Drift Deposits (B3)        Recent Iron Reduction in Tilled Soils (C6)        Saturation Visible on Aerial Imagery (C9) 

       Algal Mat or Crust (B4)        Thin Muck Surface (C7)        Geomorphic Position (D2) 

       Iron Deposits (B5)        Other (Explain in Remarks)        Shallow Aquitard (D3) 

       Inundation Visible on Aerial Imagery (B7)         FAC-Neutral Test (D5) 

       Water-Stained Leaves (B9)         Sphagnum moss (D8) (LRR T, U) 

Field Observations: 

Surface Water Present? Yes             No             Depth (inches):                           

Water Table Present?  Yes             No             Depth (inches):                           

Saturation Present?    Yes             No             Depth (inches):                          
(includes capillary fringe) 

 

 

Wetland Hydrology Present?    Yes                 No              

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 

 

Remarks: 

 

 

WHCRWA - North/South Alignment Houston, Harris County 11/09/2017
West Harris County Regional Water Authority TX SP2

JTL, CAG N/A
Plain Flat 0

LRR T MLRA 150A 29.932395700 -95.205452358 NAD83
Addicks loam N/A

x
x

x
X X
X

x
X
X X



US Army Corps of Engineers                      Atlantic and Gulf Coastal Plain Region – Version 2.0 

VEGETATION (Four Strata) – Use scientific names of plants.     Sampling Point:                        

                            Absolute   Dominant  Indicator 
Tree Stratum  (Plot size:                               )                         % Cover    Species?    Status   

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

8.                                                                                                                                               

                                                                                                               = Total Cover 

                                                    50% of total cover:                  20% of total cover:                

Sapling/Shrub Stratum  (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

8.                                                                                                                                               

                                                                                                               = Total Cover 

                                                    50% of total cover:                  20% of total cover:                

Herb Stratum  (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

8.                                                                                                                                               

9.                                                                                                                                               

10.                                                                                                                                             

11.                                                                                                                                             

12.                                                                                                                                             

                                                                                                               = Total Cover 

                                                    50% of total cover:                  20% of total cover:                

Woody Vine Stratum  (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

                                                                                                               = Total Cover 

                                                    50% of total cover:                  20% of total cover:                

Dominance Test worksheet: 

Number of Dominant Species   
That Are OBL, FACW, or FAC:                              (A) 
 
Total Number of Dominant    
Species Across All Strata:                               (B) 
 
Percent of Dominant Species 
That Are OBL, FACW, or FAC:                              (A/B) 

 
Prevalence Index worksheet: 

       Total % Cover of:                    Multiply by:        

OBL species                        x 1 =                       

FACW species                        x 2 =                       

FAC species                        x 3 =                       

FACU species                        x 4 =                       

UPL species                        x 5 =                       

Column Totals:                        (A)                          (B) 

         Prevalence Index  = B/A =                              

Hydrophytic Vegetation Indicators:  

       1 - Rapid Test for Hydrophytic Vegetation  

       2 - Dominance Test is >50% 

       3 - Prevalence Index is ≤3.01 

       Problematic Hydrophytic Vegetation1 (Explain) 

 
1Indicators of hydric soil and wetland hydrology must 
be present, unless disturbed or problematic. 

Definitions of Four Vegetation Strata: 
 
Tree – Woody plants, excluding vines, 3 in. (7.6 cm) or 
more in diameter at breast height (DBH), regardless of 
height. 
 
Sapling/Shrub – Woody plants, excluding vines, less 
than 3 in. DBH and greater than 3.28 ft (1 m) tall. 
 
Herb – All herbaceous (non-woody) plants, regardless 
of size, and woody plants less than 3.28 ft tall. 
  
Woody vine – All woody vines greater than 3.28 ft in 
height.   
 

Hydrophytic  
Vegetation 
Present?                 Yes                 No              
 

Remarks:  (If observed, list morphological adaptations below). 

SP2

30' x 30'
0

2

0%

0 0
2% 4
0 015' x 15'
100% 400
0 0
102% 404

3.96

5' x 5'

Schizachyrium scoparium
Andropogon glomeratus

70%
30%
2%

102%

Yes
Yes
No

FACU
FACU
FACW

Cynodon dactylon

51% 20.4%
5' x 5'

X



US Army Corps of Engineers                      Atlantic and Gulf Coastal Plain Region – Version 2.0 

SOIL                                                      Sampling Point:                        

Profile Description:  (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 

 Depth                    Matrix                                           Redox Features                              
 (inches)           Color (moist)            %           Color (moist)             %         Type1       Loc2           Texture                             Remarks                           

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          
1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains.                2Location:  PL=Pore Lining, M=Matrix. 
Hydric Soil Indicators:  (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils

3
: 

       Histosol (A1)        Polyvalue Below Surface (S8) (LRR S, T, U)        1 cm Muck (A9) (LRR O) 

       Histic Epipedon (A2)        Thin Dark Surface (S9) (LRR S, T, U)        2 cm Muck (A10) (LRR S) 

       Black Histic (A3)        Loamy Mucky Mineral (F1) (LRR O)        Reduced Vertic (F18) (outside MLRA 150A,B) 

       Hydrogen Sulfide (A4)        Loamy Gleyed Matrix (F2)        Piedmont Floodplain Soils (F19) (LRR P, S, T) 

       Stratified Layers (A5)        Depleted Matrix (F3)        Anomalous Bright Loamy Soils (F20) 

       Organic Bodies (A6) (LRR P, T, U)        Redox Dark Surface (F6)           (MLRA 153B) 

       5 cm Mucky Mineral (A7) (LRR P, T, U)        Depleted Dark Surface (F7)        Red Parent Material (TF2) 

       Muck Presence (A8) (LRR U)        Redox Depressions (F8)        Very Shallow Dark Surface (TF12)  

       1 cm Muck (A9) (LRR P, T)        Marl (F10) (LRR U)        Other (Explain in Remarks) 

       Depleted Below Dark Surface (A11)        Depleted Ochric (F11) (MLRA 151)  

       Thick Dark Surface (A12)        Iron-Manganese Masses (F12) (LRR O, P, T)          
3Indicators of hydrophytic vegetation and 

       Coast Prairie Redox (A16) (MLRA 150A)        Umbric Surface (F13) (LRR P, T, U)             wetland hydrology must be present, 

       Sandy Mucky Mineral (S1) (LRR O, S)        Delta Ochric (F17) (MLRA 151)             unless disturbed or problematic. 

       Sandy Gleyed Matrix (S4)        Reduced Vertic (F18) (MLRA 150A, 150B)  

       Sandy Redox (S5)        Piedmont Floodplain Soils (F19) (MLRA 149A) 

       Stripped Matrix (S6)        Anomalous Bright Loamy Soils (F20) (MLRA 149A, 153C, 153D) 

       Dark Surface (S7) (LRR P, S, T, U)  

Restrictive Layer (if observed): 

     Type:                                                                  

     Depth (inches):                                                 

 

 

Hydric Soil Present?     Yes                 No              

Remarks: 

 

 

 

SP2

0-8"
+Mottled

8-20"
+Mottled

10 YR 3/1
10 YR 7/1
10 YR 4/1
10 YR 6/1

90%
8%
85%
10%

10 YR 6/8

10 YR 7/6

2%

5%

D

D

M

M

Clay silt

Sandy clay

X



US Army Corps of Engineers                      Atlantic and Gulf Coastal Plain Region – Version 2.0 

WETLAND DETERMINATION DATA FORM – Atlantic and Gulf Coastal Plain Region 
 

Project/Site:                                                                                             City/County:                                                           Sampling Date:                              

Applicant/Owner:                                                                                                                                     State:                     Sampling Point:                               

Investigator(s):                                                                                         Section, Township, Range:                                                                                         

Landform (hillslope, terrace, etc.):                                                           Local relief (concave, convex, none):                                       Slope (%):                  

Subregion (LRR or MLRA):                                                  Lat:                                                 Long:                                                       Datum:                     

Soil Map Unit Name:                                                                                                                                        NWI classification:                                               

Are climatic / hydrologic conditions on the site typical for this time of year?  Yes               No               (If no, explain in Remarks.)  

Are Vegetation            , Soil             , or Hydrology              significantly disturbed?            Are “Normal Circumstances” present?   Yes               No              

Are Vegetation            , Soil             , or Hydrology              naturally problematic?             (If needed, explain any answers in Remarks.) 

SUMMARY OF FINDINGS –  Attach site map showing sampling point locations, transects, important features, etc. 

Hydrophytic Vegetation Present? Yes                 No               

Hydric Soil Present?  Yes                 No               

Wetland Hydrology Present? Yes                 No               

Is the Sampled Area 

within a Wetland?                   Yes                   No                

Remarks: 

 

 

HYDROLOGY 

Wetland Hydrology Indicators:  Secondary Indicators (minimum of two required) 

Primary Indicators (minimum of one is required; check all that apply)                                                           Surface Soil Cracks (B6) 

       Surface Water (A1)        Aquatic Fauna (B13)        Sparsely Vegetated Concave Surface (B8) 

       High Water Table (A2)        Marl Deposits (B15) (LRR U)        Drainage Patterns (B10) 

       Saturation (A3)        Hydrogen Sulfide Odor (C1)        Moss Trim Lines (B16) 

       Water Marks (B1)        Oxidized Rhizospheres along Living Roots (C3)        Dry-Season Water Table (C2) 

       Sediment Deposits (B2)        Presence of Reduced Iron (C4)        Crayfish Burrows (C8) 

       Drift Deposits (B3)        Recent Iron Reduction in Tilled Soils (C6)        Saturation Visible on Aerial Imagery (C9) 

       Algal Mat or Crust (B4)        Thin Muck Surface (C7)        Geomorphic Position (D2) 

       Iron Deposits (B5)        Other (Explain in Remarks)        Shallow Aquitard (D3) 

       Inundation Visible on Aerial Imagery (B7)         FAC-Neutral Test (D5) 

       Water-Stained Leaves (B9)         Sphagnum moss (D8) (LRR T, U) 

Field Observations: 

Surface Water Present? Yes             No             Depth (inches):                           

Water Table Present?  Yes             No             Depth (inches):                           

Saturation Present?    Yes             No             Depth (inches):                          
(includes capillary fringe) 

 

 

Wetland Hydrology Present?    Yes                 No              

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 

 

Remarks: 

 

 

WHCRWA - North/South Alignment Houston, Harris County 11/09/2017
West Harris County Regional Water Authority TX SP3

JTL, CAG N/A
Plain Concave 1%

LRR T MLRA 150A 29.930851342 -95.207251272 NAD83
Addicks loam N/A

x
x

x
X X
X

✔

✔

✔

✔

x <1"
X 19"
X 20" X



US Army Corps of Engineers                      Atlantic and Gulf Coastal Plain Region – Version 2.0 

VEGETATION (Four Strata) – Use scientific names of plants.     Sampling Point:                        

                            Absolute   Dominant  Indicator 
Tree Stratum  (Plot size:                               )                         % Cover    Species?    Status   

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

8.                                                                                                                                               

                                                                                                               = Total Cover 

                                                    50% of total cover:                  20% of total cover:                

Sapling/Shrub Stratum  (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

8.                                                                                                                                               

                                                                                                               = Total Cover 

                                                    50% of total cover:                  20% of total cover:                

Herb Stratum  (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

8.                                                                                                                                               

9.                                                                                                                                               

10.                                                                                                                                             

11.                                                                                                                                             

12.                                                                                                                                             

                                                                                                               = Total Cover 

                                                    50% of total cover:                  20% of total cover:                

Woody Vine Stratum  (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

                                                                                                               = Total Cover 

                                                    50% of total cover:                  20% of total cover:                

Dominance Test worksheet: 

Number of Dominant Species   
That Are OBL, FACW, or FAC:                              (A) 
 
Total Number of Dominant    
Species Across All Strata:                               (B) 
 
Percent of Dominant Species 
That Are OBL, FACW, or FAC:                              (A/B) 

 
Prevalence Index worksheet: 

       Total % Cover of:                    Multiply by:        

OBL species                        x 1 =                       

FACW species                        x 2 =                       

FAC species                        x 3 =                       

FACU species                        x 4 =                       

UPL species                        x 5 =                       

Column Totals:                        (A)                          (B) 

         Prevalence Index  = B/A =                              

Hydrophytic Vegetation Indicators:  

       1 - Rapid Test for Hydrophytic Vegetation  

       2 - Dominance Test is >50% 

       3 - Prevalence Index is ≤3.01 

       Problematic Hydrophytic Vegetation1 (Explain) 

 
1Indicators of hydric soil and wetland hydrology must 
be present, unless disturbed or problematic. 

Definitions of Four Vegetation Strata: 
 
Tree – Woody plants, excluding vines, 3 in. (7.6 cm) or 
more in diameter at breast height (DBH), regardless of 
height. 
 
Sapling/Shrub – Woody plants, excluding vines, less 
than 3 in. DBH and greater than 3.28 ft (1 m) tall. 
 
Herb – All herbaceous (non-woody) plants, regardless 
of size, and woody plants less than 3.28 ft tall. 
  
Woody vine – All woody vines greater than 3.28 ft in 
height.   
 

Hydrophytic  
Vegetation 
Present?                 Yes                 No              
 

Remarks:  (If observed, list morphological adaptations below). 

SP3

30' x 30'
Salix nigra 10%

10%

Yes OBL 4

4

100%

42% 42
15% 305% 2%
15% 4515' x 15'

15%

15%

Yes FAC 0 0Triadica sebifera
0 0
72% 117

1.63

✔

✔

✔

7.5% 3%
5' x 5'

Cyperus entrerianus
Juncus effusus

30%
15%
2%

47%

Yes
Yes
No

OBL
FACW
OBL

Alternanthera philoxeroides

23.5% 9.4%
5' x 5'

X



US Army Corps of Engineers                      Atlantic and Gulf Coastal Plain Region – Version 2.0 

SOIL                                                      Sampling Point:                        

Profile Description:  (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 

 Depth                    Matrix                                           Redox Features                              
 (inches)           Color (moist)            %           Color (moist)             %         Type1       Loc2           Texture                             Remarks                           

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          
1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains.                2Location:  PL=Pore Lining, M=Matrix. 
Hydric Soil Indicators:  (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils

3
: 

       Histosol (A1)        Polyvalue Below Surface (S8) (LRR S, T, U)        1 cm Muck (A9) (LRR O) 

       Histic Epipedon (A2)        Thin Dark Surface (S9) (LRR S, T, U)        2 cm Muck (A10) (LRR S) 

       Black Histic (A3)        Loamy Mucky Mineral (F1) (LRR O)        Reduced Vertic (F18) (outside MLRA 150A,B) 

       Hydrogen Sulfide (A4)        Loamy Gleyed Matrix (F2)        Piedmont Floodplain Soils (F19) (LRR P, S, T) 

       Stratified Layers (A5)        Depleted Matrix (F3)        Anomalous Bright Loamy Soils (F20) 

       Organic Bodies (A6) (LRR P, T, U)        Redox Dark Surface (F6)           (MLRA 153B) 

       5 cm Mucky Mineral (A7) (LRR P, T, U)        Depleted Dark Surface (F7)        Red Parent Material (TF2) 

       Muck Presence (A8) (LRR U)        Redox Depressions (F8)        Very Shallow Dark Surface (TF12)  

       1 cm Muck (A9) (LRR P, T)        Marl (F10) (LRR U)        Other (Explain in Remarks) 

       Depleted Below Dark Surface (A11)        Depleted Ochric (F11) (MLRA 151)  

       Thick Dark Surface (A12)        Iron-Manganese Masses (F12) (LRR O, P, T)          
3Indicators of hydrophytic vegetation and 

       Coast Prairie Redox (A16) (MLRA 150A)        Umbric Surface (F13) (LRR P, T, U)             wetland hydrology must be present, 

       Sandy Mucky Mineral (S1) (LRR O, S)        Delta Ochric (F17) (MLRA 151)             unless disturbed or problematic. 

       Sandy Gleyed Matrix (S4)        Reduced Vertic (F18) (MLRA 150A, 150B)  

       Sandy Redox (S5)        Piedmont Floodplain Soils (F19) (MLRA 149A) 

       Stripped Matrix (S6)        Anomalous Bright Loamy Soils (F20) (MLRA 149A, 153C, 153D) 

       Dark Surface (S7) (LRR P, S, T, U)  

Restrictive Layer (if observed): 

     Type:                                                                  

     Depth (inches):                                                 

 

 

Hydric Soil Present?     Yes                 No              

Remarks: 

 

 

 

SP3

0-2"
2-20"

10 YR 3/1
10 YR 4/1

98%
95%

10 YR 5/8
10 YR 5/8

2%
5%

C
C

M
M

Clay silt
Clay silt

15% consists of organic matter

✔

X



US Army Corps of Engineers                      Atlantic and Gulf Coastal Plain Region – Version 2.0 

WETLAND DETERMINATION DATA FORM – Atlantic and Gulf Coastal Plain Region 
 

Project/Site:                                                                                             City/County:                                                           Sampling Date:                              

Applicant/Owner:                                                                                                                                     State:                     Sampling Point:                               

Investigator(s):                                                                                         Section, Township, Range:                                                                                         

Landform (hillslope, terrace, etc.):                                                           Local relief (concave, convex, none):                                       Slope (%):                  

Subregion (LRR or MLRA):                                                  Lat:                                                 Long:                                                       Datum:                     

Soil Map Unit Name:                                                                                                                                        NWI classification:                                               

Are climatic / hydrologic conditions on the site typical for this time of year?  Yes               No               (If no, explain in Remarks.)  

Are Vegetation            , Soil             , or Hydrology              significantly disturbed?            Are “Normal Circumstances” present?   Yes               No              

Are Vegetation            , Soil             , or Hydrology              naturally problematic?             (If needed, explain any answers in Remarks.) 

SUMMARY OF FINDINGS –  Attach site map showing sampling point locations, transects, important features, etc. 

Hydrophytic Vegetation Present? Yes                 No               

Hydric Soil Present?  Yes                 No               

Wetland Hydrology Present? Yes                 No               

Is the Sampled Area 

within a Wetland?                   Yes                   No                

Remarks: 

 

 

HYDROLOGY 

Wetland Hydrology Indicators:  Secondary Indicators (minimum of two required) 

Primary Indicators (minimum of one is required; check all that apply)                                                           Surface Soil Cracks (B6) 

       Surface Water (A1)        Aquatic Fauna (B13)        Sparsely Vegetated Concave Surface (B8) 

       High Water Table (A2)        Marl Deposits (B15) (LRR U)        Drainage Patterns (B10) 

       Saturation (A3)        Hydrogen Sulfide Odor (C1)        Moss Trim Lines (B16) 

       Water Marks (B1)        Oxidized Rhizospheres along Living Roots (C3)        Dry-Season Water Table (C2) 

       Sediment Deposits (B2)        Presence of Reduced Iron (C4)        Crayfish Burrows (C8) 

       Drift Deposits (B3)        Recent Iron Reduction in Tilled Soils (C6)        Saturation Visible on Aerial Imagery (C9) 

       Algal Mat or Crust (B4)        Thin Muck Surface (C7)        Geomorphic Position (D2) 

       Iron Deposits (B5)        Other (Explain in Remarks)        Shallow Aquitard (D3) 

       Inundation Visible on Aerial Imagery (B7)         FAC-Neutral Test (D5) 

       Water-Stained Leaves (B9)         Sphagnum moss (D8) (LRR T, U) 

Field Observations: 

Surface Water Present? Yes             No             Depth (inches):                           

Water Table Present?  Yes             No             Depth (inches):                           

Saturation Present?    Yes             No             Depth (inches):                          
(includes capillary fringe) 

 

 

Wetland Hydrology Present?    Yes                 No              

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 

 

Remarks: 

 

 

WHCRWA - North/South Alignment Houston, Harris County 11/09/2017
West Harris County Regional Water Authority TX SP4

JTL, CAG N/A
Plain Concave 3%

LRR T MLRA 150A 29.924794786 -95.213440345 NAD83
Addicks loam N/A

x
x

x
X X

X

x
X
X X



US Army Corps of Engineers                      Atlantic and Gulf Coastal Plain Region – Version 2.0 

VEGETATION (Four Strata) – Use scientific names of plants.     Sampling Point:                        

                            Absolute   Dominant  Indicator 
Tree Stratum  (Plot size:                               )                         % Cover    Species?    Status   

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

8.                                                                                                                                               

                                                                                                               = Total Cover 

                                                    50% of total cover:                  20% of total cover:                

Sapling/Shrub Stratum  (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

8.                                                                                                                                               

                                                                                                               = Total Cover 

                                                    50% of total cover:                  20% of total cover:                

Herb Stratum  (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

8.                                                                                                                                               

9.                                                                                                                                               

10.                                                                                                                                             

11.                                                                                                                                             

12.                                                                                                                                             

                                                                                                               = Total Cover 

                                                    50% of total cover:                  20% of total cover:                

Woody Vine Stratum  (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

                                                                                                               = Total Cover 

                                                    50% of total cover:                  20% of total cover:                

Dominance Test worksheet: 

Number of Dominant Species   
That Are OBL, FACW, or FAC:                              (A) 
 
Total Number of Dominant    
Species Across All Strata:                               (B) 
 
Percent of Dominant Species 
That Are OBL, FACW, or FAC:                              (A/B) 

 
Prevalence Index worksheet: 

       Total % Cover of:                    Multiply by:        

OBL species                        x 1 =                       

FACW species                        x 2 =                       

FAC species                        x 3 =                       

FACU species                        x 4 =                       

UPL species                        x 5 =                       

Column Totals:                        (A)                          (B) 

         Prevalence Index  = B/A =                              

Hydrophytic Vegetation Indicators:  

       1 - Rapid Test for Hydrophytic Vegetation  

       2 - Dominance Test is >50% 

       3 - Prevalence Index is ≤3.01 

       Problematic Hydrophytic Vegetation1 (Explain) 

 
1Indicators of hydric soil and wetland hydrology must 
be present, unless disturbed or problematic. 

Definitions of Four Vegetation Strata: 
 
Tree – Woody plants, excluding vines, 3 in. (7.6 cm) or 
more in diameter at breast height (DBH), regardless of 
height. 
 
Sapling/Shrub – Woody plants, excluding vines, less 
than 3 in. DBH and greater than 3.28 ft (1 m) tall. 
 
Herb – All herbaceous (non-woody) plants, regardless 
of size, and woody plants less than 3.28 ft tall. 
  
Woody vine – All woody vines greater than 3.28 ft in 
height.   
 

Hydrophytic  
Vegetation 
Present?                 Yes                 No              
 

Remarks:  (If observed, list morphological adaptations below). 

SP4

30' x 30'

Fraxinus pennsylvanica
Pinus taeda 50%

5%

55%

Yes
No

FAC
FAC

2

5

40%

0 0
20% 4027.5% 11%
90% 27015' x 15'

25%

25%

Yes FAC 80% 320Ilex vomitoria
0 0
190% 630

3.32

12.5% 5%
5' x 5'

Rubus trivialis
Schizachyrium scoparium
Solidago canadensis
Andropogon glomeratus
Pinus taeda
Sabal minor

30%
20%
15%
15%
15%
10%
5%

110%

Yes
Yes
Yes
No
No
No
No

FACU
FACU
FACU
FACU
FACW
FAC
FACW

Lolium perenne

55% 22%
5' x 5'

X



US Army Corps of Engineers                      Atlantic and Gulf Coastal Plain Region – Version 2.0 

SOIL                                                      Sampling Point:                        

Profile Description:  (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 

 Depth                    Matrix                                           Redox Features                              
 (inches)           Color (moist)            %           Color (moist)             %         Type1       Loc2           Texture                             Remarks                           

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          
1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains.                2Location:  PL=Pore Lining, M=Matrix. 
Hydric Soil Indicators:  (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils

3
: 

       Histosol (A1)        Polyvalue Below Surface (S8) (LRR S, T, U)        1 cm Muck (A9) (LRR O) 

       Histic Epipedon (A2)        Thin Dark Surface (S9) (LRR S, T, U)        2 cm Muck (A10) (LRR S) 

       Black Histic (A3)        Loamy Mucky Mineral (F1) (LRR O)        Reduced Vertic (F18) (outside MLRA 150A,B) 

       Hydrogen Sulfide (A4)        Loamy Gleyed Matrix (F2)        Piedmont Floodplain Soils (F19) (LRR P, S, T) 

       Stratified Layers (A5)        Depleted Matrix (F3)        Anomalous Bright Loamy Soils (F20) 

       Organic Bodies (A6) (LRR P, T, U)        Redox Dark Surface (F6)           (MLRA 153B) 

       5 cm Mucky Mineral (A7) (LRR P, T, U)        Depleted Dark Surface (F7)        Red Parent Material (TF2) 

       Muck Presence (A8) (LRR U)        Redox Depressions (F8)        Very Shallow Dark Surface (TF12)  

       1 cm Muck (A9) (LRR P, T)        Marl (F10) (LRR U)        Other (Explain in Remarks) 

       Depleted Below Dark Surface (A11)        Depleted Ochric (F11) (MLRA 151)  

       Thick Dark Surface (A12)        Iron-Manganese Masses (F12) (LRR O, P, T)          
3Indicators of hydrophytic vegetation and 

       Coast Prairie Redox (A16) (MLRA 150A)        Umbric Surface (F13) (LRR P, T, U)             wetland hydrology must be present, 

       Sandy Mucky Mineral (S1) (LRR O, S)        Delta Ochric (F17) (MLRA 151)             unless disturbed or problematic. 

       Sandy Gleyed Matrix (S4)        Reduced Vertic (F18) (MLRA 150A, 150B)  

       Sandy Redox (S5)        Piedmont Floodplain Soils (F19) (MLRA 149A) 

       Stripped Matrix (S6)        Anomalous Bright Loamy Soils (F20) (MLRA 149A, 153C, 153D) 

       Dark Surface (S7) (LRR P, S, T, U)  

Restrictive Layer (if observed): 

     Type:                                                                  

     Depth (inches):                                                 

 

 

Hydric Soil Present?     Yes                 No              

Remarks: 

 

 

 

SP4

0-20" 10 YR 4/1 75% 10 YR 5/8 2% D M Sandy clay

✔

X



US Army Corps of Engineers                      Atlantic and Gulf Coastal Plain Region – Version 2.0 

WETLAND DETERMINATION DATA FORM – Atlantic and Gulf Coastal Plain Region 
 

Project/Site:                                                                                             City/County:                                                           Sampling Date:                              

Applicant/Owner:                                                                                                                                     State:                     Sampling Point:                               

Investigator(s):                                                                                         Section, Township, Range:                                                                                         

Landform (hillslope, terrace, etc.):                                                           Local relief (concave, convex, none):                                       Slope (%):                  

Subregion (LRR or MLRA):                                                  Lat:                                                 Long:                                                       Datum:                     

Soil Map Unit Name:                                                                                                                                        NWI classification:                                               

Are climatic / hydrologic conditions on the site typical for this time of year?  Yes               No               (If no, explain in Remarks.)  

Are Vegetation            , Soil             , or Hydrology              significantly disturbed?            Are “Normal Circumstances” present?   Yes               No              

Are Vegetation            , Soil             , or Hydrology              naturally problematic?             (If needed, explain any answers in Remarks.) 

SUMMARY OF FINDINGS –  Attach site map showing sampling point locations, transects, important features, etc. 

Hydrophytic Vegetation Present? Yes                 No               

Hydric Soil Present?  Yes                 No               

Wetland Hydrology Present? Yes                 No               

Is the Sampled Area 

within a Wetland?                   Yes                   No                

Remarks: 

 

 

HYDROLOGY 

Wetland Hydrology Indicators:  Secondary Indicators (minimum of two required) 

Primary Indicators (minimum of one is required; check all that apply)                                                           Surface Soil Cracks (B6) 

       Surface Water (A1)        Aquatic Fauna (B13)        Sparsely Vegetated Concave Surface (B8) 

       High Water Table (A2)        Marl Deposits (B15) (LRR U)        Drainage Patterns (B10) 

       Saturation (A3)        Hydrogen Sulfide Odor (C1)        Moss Trim Lines (B16) 

       Water Marks (B1)        Oxidized Rhizospheres along Living Roots (C3)        Dry-Season Water Table (C2) 

       Sediment Deposits (B2)        Presence of Reduced Iron (C4)        Crayfish Burrows (C8) 

       Drift Deposits (B3)        Recent Iron Reduction in Tilled Soils (C6)        Saturation Visible on Aerial Imagery (C9) 

       Algal Mat or Crust (B4)        Thin Muck Surface (C7)        Geomorphic Position (D2) 

       Iron Deposits (B5)        Other (Explain in Remarks)        Shallow Aquitard (D3) 

       Inundation Visible on Aerial Imagery (B7)         FAC-Neutral Test (D5) 

       Water-Stained Leaves (B9)         Sphagnum moss (D8) (LRR T, U) 

Field Observations: 

Surface Water Present? Yes             No             Depth (inches):                           

Water Table Present?  Yes             No             Depth (inches):                           

Saturation Present?    Yes             No             Depth (inches):                          
(includes capillary fringe) 

 

 

Wetland Hydrology Present?    Yes                 No              

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 

 

Remarks: 

 

 

WHCRWA - North/South Alignment Houston, Harris County 11/09/2017
West Harris County Regional Water Authority TX SP5

JTL, CAG N/A
Plain Flat 0

LRR T MLRA 150A 29.922635900 -95.214642582 NAD83
Addicks loam and Verland silty clay loam N/A

x
x

x
X X

X

x
X
X X



US Army Corps of Engineers                      Atlantic and Gulf Coastal Plain Region – Version 2.0 

VEGETATION (Four Strata) – Use scientific names of plants.     Sampling Point:                        

                            Absolute   Dominant  Indicator 
Tree Stratum  (Plot size:                               )                         % Cover    Species?    Status   

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

8.                                                                                                                                               

                                                                                                               = Total Cover 

                                                    50% of total cover:                  20% of total cover:                

Sapling/Shrub Stratum  (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

8.                                                                                                                                               

                                                                                                               = Total Cover 

                                                    50% of total cover:                  20% of total cover:                

Herb Stratum  (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

8.                                                                                                                                               

9.                                                                                                                                               

10.                                                                                                                                             

11.                                                                                                                                             

12.                                                                                                                                             

                                                                                                               = Total Cover 

                                                    50% of total cover:                  20% of total cover:                

Woody Vine Stratum  (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

                                                                                                               = Total Cover 

                                                    50% of total cover:                  20% of total cover:                

Dominance Test worksheet: 

Number of Dominant Species   
That Are OBL, FACW, or FAC:                              (A) 
 
Total Number of Dominant    
Species Across All Strata:                               (B) 
 
Percent of Dominant Species 
That Are OBL, FACW, or FAC:                              (A/B) 

 
Prevalence Index worksheet: 

       Total % Cover of:                    Multiply by:        

OBL species                        x 1 =                       

FACW species                        x 2 =                       

FAC species                        x 3 =                       

FACU species                        x 4 =                       

UPL species                        x 5 =                       

Column Totals:                        (A)                          (B) 

         Prevalence Index  = B/A =                              

Hydrophytic Vegetation Indicators:  

       1 - Rapid Test for Hydrophytic Vegetation  

       2 - Dominance Test is >50% 

       3 - Prevalence Index is ≤3.01 

       Problematic Hydrophytic Vegetation1 (Explain) 

 
1Indicators of hydric soil and wetland hydrology must 
be present, unless disturbed or problematic. 

Definitions of Four Vegetation Strata: 
 
Tree – Woody plants, excluding vines, 3 in. (7.6 cm) or 
more in diameter at breast height (DBH), regardless of 
height. 
 
Sapling/Shrub – Woody plants, excluding vines, less 
than 3 in. DBH and greater than 3.28 ft (1 m) tall. 
 
Herb – All herbaceous (non-woody) plants, regardless 
of size, and woody plants less than 3.28 ft tall. 
  
Woody vine – All woody vines greater than 3.28 ft in 
height.   
 

Hydrophytic  
Vegetation 
Present?                 Yes                 No              
 

Remarks:  (If observed, list morphological adaptations below). 

SP5

30' x 30'
4

4

100%

0 0
10% 20
85% 25515' x 15'

Pinus taeda
Triadica sebifera

20%
15%
10%

45%

Yes
Yes
Yes

FAC
FAC
FAC

0 0Baccharis halimifolia
5% 25
100% 300

3.00

✔

✔

22.5% 9%
5' x 5'

Andropogon glomeratus
Croton capitatus

40%
10%
5%

55%

Yes
No
No

FAC
FACW
UPL

Iva annua

27.5% 11%
5' x 5'

X



US Army Corps of Engineers                      Atlantic and Gulf Coastal Plain Region – Version 2.0 

SOIL                                                      Sampling Point:                        

Profile Description:  (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 

 Depth                    Matrix                                           Redox Features                              
 (inches)           Color (moist)            %           Color (moist)             %         Type1       Loc2           Texture                             Remarks                           

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          
1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains.                2Location:  PL=Pore Lining, M=Matrix. 
Hydric Soil Indicators:  (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils

3
: 

       Histosol (A1)        Polyvalue Below Surface (S8) (LRR S, T, U)        1 cm Muck (A9) (LRR O) 

       Histic Epipedon (A2)        Thin Dark Surface (S9) (LRR S, T, U)        2 cm Muck (A10) (LRR S) 

       Black Histic (A3)        Loamy Mucky Mineral (F1) (LRR O)        Reduced Vertic (F18) (outside MLRA 150A,B) 

       Hydrogen Sulfide (A4)        Loamy Gleyed Matrix (F2)        Piedmont Floodplain Soils (F19) (LRR P, S, T) 

       Stratified Layers (A5)        Depleted Matrix (F3)        Anomalous Bright Loamy Soils (F20) 

       Organic Bodies (A6) (LRR P, T, U)        Redox Dark Surface (F6)           (MLRA 153B) 

       5 cm Mucky Mineral (A7) (LRR P, T, U)        Depleted Dark Surface (F7)        Red Parent Material (TF2) 

       Muck Presence (A8) (LRR U)        Redox Depressions (F8)        Very Shallow Dark Surface (TF12)  

       1 cm Muck (A9) (LRR P, T)        Marl (F10) (LRR U)        Other (Explain in Remarks) 

       Depleted Below Dark Surface (A11)        Depleted Ochric (F11) (MLRA 151)  

       Thick Dark Surface (A12)        Iron-Manganese Masses (F12) (LRR O, P, T)          
3Indicators of hydrophytic vegetation and 

       Coast Prairie Redox (A16) (MLRA 150A)        Umbric Surface (F13) (LRR P, T, U)             wetland hydrology must be present, 

       Sandy Mucky Mineral (S1) (LRR O, S)        Delta Ochric (F17) (MLRA 151)             unless disturbed or problematic. 

       Sandy Gleyed Matrix (S4)        Reduced Vertic (F18) (MLRA 150A, 150B)  

       Sandy Redox (S5)        Piedmont Floodplain Soils (F19) (MLRA 149A) 

       Stripped Matrix (S6)        Anomalous Bright Loamy Soils (F20) (MLRA 149A, 153C, 153D) 

       Dark Surface (S7) (LRR P, S, T, U)  

Restrictive Layer (if observed): 

     Type:                                                                  

     Depth (inches):                                                 

 

 

Hydric Soil Present?     Yes                 No              

Remarks: 

 

 

 

SP5

0-20" 10 YR 4/1 30% 10 YR 7/8 70% D M Silty clay

✔

X



US Army Corps of Engineers                      Atlantic and Gulf Coastal Plain Region – Version 2.0 

WETLAND DETERMINATION DATA FORM – Atlantic and Gulf Coastal Plain Region 
 

Project/Site:                                                                                             City/County:                                                           Sampling Date:                              

Applicant/Owner:                                                                                                                                     State:                     Sampling Point:                               

Investigator(s):                                                                                         Section, Township, Range:                                                                                         

Landform (hillslope, terrace, etc.):                                                           Local relief (concave, convex, none):                                       Slope (%):                  

Subregion (LRR or MLRA):                                                  Lat:                                                 Long:                                                       Datum:                     

Soil Map Unit Name:                                                                                                                                        NWI classification:                                               

Are climatic / hydrologic conditions on the site typical for this time of year?  Yes               No               (If no, explain in Remarks.)  

Are Vegetation            , Soil             , or Hydrology              significantly disturbed?            Are “Normal Circumstances” present?   Yes               No              

Are Vegetation            , Soil             , or Hydrology              naturally problematic?             (If needed, explain any answers in Remarks.) 

SUMMARY OF FINDINGS –  Attach site map showing sampling point locations, transects, important features, etc. 

Hydrophytic Vegetation Present? Yes                 No               

Hydric Soil Present?  Yes                 No               

Wetland Hydrology Present? Yes                 No               

Is the Sampled Area 

within a Wetland?                   Yes                   No                

Remarks: 

 

 

HYDROLOGY 

Wetland Hydrology Indicators:  Secondary Indicators (minimum of two required) 

Primary Indicators (minimum of one is required; check all that apply)                                                           Surface Soil Cracks (B6) 

       Surface Water (A1)        Aquatic Fauna (B13)        Sparsely Vegetated Concave Surface (B8) 

       High Water Table (A2)        Marl Deposits (B15) (LRR U)        Drainage Patterns (B10) 

       Saturation (A3)        Hydrogen Sulfide Odor (C1)        Moss Trim Lines (B16) 

       Water Marks (B1)        Oxidized Rhizospheres along Living Roots (C3)        Dry-Season Water Table (C2) 

       Sediment Deposits (B2)        Presence of Reduced Iron (C4)        Crayfish Burrows (C8) 

       Drift Deposits (B3)        Recent Iron Reduction in Tilled Soils (C6)        Saturation Visible on Aerial Imagery (C9) 

       Algal Mat or Crust (B4)        Thin Muck Surface (C7)        Geomorphic Position (D2) 

       Iron Deposits (B5)        Other (Explain in Remarks)        Shallow Aquitard (D3) 

       Inundation Visible on Aerial Imagery (B7)         FAC-Neutral Test (D5) 

       Water-Stained Leaves (B9)         Sphagnum moss (D8) (LRR T, U) 

Field Observations: 

Surface Water Present? Yes             No             Depth (inches):                           

Water Table Present?  Yes             No             Depth (inches):                           

Saturation Present?    Yes             No             Depth (inches):                          
(includes capillary fringe) 

 

 

Wetland Hydrology Present?    Yes                 No              

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 

 

Remarks: 

 

 

WHCRWA - North/South Alignment Houston, Harris County 11/14/2017
West Harris County Regional Water Authority TX SP6

JTL, CAG N/A
Plain Concave 1%

LRR T MLRA 150A 29.892954197 -95.246229123 NAD83
Gessner occasionally ponded-Urban land complex, 0 to 1 percent slopes N/A

x
x

x
X X
X

✔

x
X
X X



US Army Corps of Engineers                      Atlantic and Gulf Coastal Plain Region – Version 2.0 

VEGETATION (Four Strata) – Use scientific names of plants.     Sampling Point:                        

                            Absolute   Dominant  Indicator 
Tree Stratum  (Plot size:                               )                         % Cover    Species?    Status   

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

8.                                                                                                                                               

                                                                                                               = Total Cover 

                                                    50% of total cover:                  20% of total cover:                

Sapling/Shrub Stratum  (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

8.                                                                                                                                               

                                                                                                               = Total Cover 

                                                    50% of total cover:                  20% of total cover:                

Herb Stratum  (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

8.                                                                                                                                               

9.                                                                                                                                               

10.                                                                                                                                             

11.                                                                                                                                             

12.                                                                                                                                             

                                                                                                               = Total Cover 

                                                    50% of total cover:                  20% of total cover:                

Woody Vine Stratum  (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

                                                                                                               = Total Cover 

                                                    50% of total cover:                  20% of total cover:                

Dominance Test worksheet: 

Number of Dominant Species   
That Are OBL, FACW, or FAC:                              (A) 
 
Total Number of Dominant    
Species Across All Strata:                               (B) 
 
Percent of Dominant Species 
That Are OBL, FACW, or FAC:                              (A/B) 

 
Prevalence Index worksheet: 

       Total % Cover of:                    Multiply by:        

OBL species                        x 1 =                       

FACW species                        x 2 =                       

FAC species                        x 3 =                       

FACU species                        x 4 =                       

UPL species                        x 5 =                       

Column Totals:                        (A)                          (B) 

         Prevalence Index  = B/A =                              

Hydrophytic Vegetation Indicators:  

       1 - Rapid Test for Hydrophytic Vegetation  

       2 - Dominance Test is >50% 

       3 - Prevalence Index is ≤3.01 

       Problematic Hydrophytic Vegetation1 (Explain) 

 
1Indicators of hydric soil and wetland hydrology must 
be present, unless disturbed or problematic. 

Definitions of Four Vegetation Strata: 
 
Tree – Woody plants, excluding vines, 3 in. (7.6 cm) or 
more in diameter at breast height (DBH), regardless of 
height. 
 
Sapling/Shrub – Woody plants, excluding vines, less 
than 3 in. DBH and greater than 3.28 ft (1 m) tall. 
 
Herb – All herbaceous (non-woody) plants, regardless 
of size, and woody plants less than 3.28 ft tall. 
  
Woody vine – All woody vines greater than 3.28 ft in 
height.   
 

Hydrophytic  
Vegetation 
Present?                 Yes                 No              
 

Remarks:  (If observed, list morphological adaptations below). 

SP6

30' x 30'

Pinus taeda
Liquidambar styraciflua 15%

10%

25%

Yes
Yes

FAC
FAC

5

5

100%

2% 2
35% 7012.5% 5%
77% 23115' x 15'

Pinus taeda
Quercus nigra
Quercus stellata

35%
10%
5%
5%

55%

Yes
No
No
No

FAC
FAC
FAC
UPL

10% 40Ilex vomitoria
10% 50
134% 393

2.93

✔

✔

27.5% 11%
5' x 5'

Cyperus entrerianus
Quercus stellata
Callicarpa americana
Rubus trivialis
Juncus efffusus
Triadica sebifera

20%
15%
5%
5%
5%
2%
2%

54%

Yes
Yes
No
No
No
No
No

FACW
FACW
UPL
FACU
FACU
OBL
FAC

Chasmanthium laxum

27% 10.8%
5' x 5'

X



US Army Corps of Engineers                      Atlantic and Gulf Coastal Plain Region – Version 2.0 

SOIL                                                      Sampling Point:                        

Profile Description:  (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 

 Depth                    Matrix                                           Redox Features                              
 (inches)           Color (moist)            %           Color (moist)             %         Type1       Loc2           Texture                             Remarks                           

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          
1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains.                2Location:  PL=Pore Lining, M=Matrix. 
Hydric Soil Indicators:  (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils

3
: 

       Histosol (A1)        Polyvalue Below Surface (S8) (LRR S, T, U)        1 cm Muck (A9) (LRR O) 

       Histic Epipedon (A2)        Thin Dark Surface (S9) (LRR S, T, U)        2 cm Muck (A10) (LRR S) 

       Black Histic (A3)        Loamy Mucky Mineral (F1) (LRR O)        Reduced Vertic (F18) (outside MLRA 150A,B) 

       Hydrogen Sulfide (A4)        Loamy Gleyed Matrix (F2)        Piedmont Floodplain Soils (F19) (LRR P, S, T) 

       Stratified Layers (A5)        Depleted Matrix (F3)        Anomalous Bright Loamy Soils (F20) 

       Organic Bodies (A6) (LRR P, T, U)        Redox Dark Surface (F6)           (MLRA 153B) 

       5 cm Mucky Mineral (A7) (LRR P, T, U)        Depleted Dark Surface (F7)        Red Parent Material (TF2) 

       Muck Presence (A8) (LRR U)        Redox Depressions (F8)        Very Shallow Dark Surface (TF12)  

       1 cm Muck (A9) (LRR P, T)        Marl (F10) (LRR U)        Other (Explain in Remarks) 

       Depleted Below Dark Surface (A11)        Depleted Ochric (F11) (MLRA 151)  

       Thick Dark Surface (A12)        Iron-Manganese Masses (F12) (LRR O, P, T)          
3Indicators of hydrophytic vegetation and 

       Coast Prairie Redox (A16) (MLRA 150A)        Umbric Surface (F13) (LRR P, T, U)             wetland hydrology must be present, 

       Sandy Mucky Mineral (S1) (LRR O, S)        Delta Ochric (F17) (MLRA 151)             unless disturbed or problematic. 

       Sandy Gleyed Matrix (S4)        Reduced Vertic (F18) (MLRA 150A, 150B)  

       Sandy Redox (S5)        Piedmont Floodplain Soils (F19) (MLRA 149A) 

       Stripped Matrix (S6)        Anomalous Bright Loamy Soils (F20) (MLRA 149A, 153C, 153D) 

       Dark Surface (S7) (LRR P, S, T, U)  

Restrictive Layer (if observed): 

     Type:                                                                  

     Depth (inches):                                                 

 

 

Hydric Soil Present?     Yes                 No              

Remarks: 

 

 

 

SP6

0-8"
8-16"

10 YR 4/2
10 YR 5/1

60%
90%

10 YR 4/6
10 YR 5/6

40%
10%

D
D

M
M

Silty sand

Silty sand

✔

Hard pan
16" X



US Army Corps of Engineers                      Atlantic and Gulf Coastal Plain Region – Version 2.0 

WETLAND DETERMINATION DATA FORM – Atlantic and Gulf Coastal Plain Region 
 

Project/Site:                                                                                             City/County:                                                           Sampling Date:                              

Applicant/Owner:                                                                                                                                     State:                     Sampling Point:                               

Investigator(s):                                                                                         Section, Township, Range:                                                                                         

Landform (hillslope, terrace, etc.):                                                           Local relief (concave, convex, none):                                       Slope (%):                  

Subregion (LRR or MLRA):                                                  Lat:                                                 Long:                                                       Datum:                     

Soil Map Unit Name:                                                                                                                                        NWI classification:                                               

Are climatic / hydrologic conditions on the site typical for this time of year?  Yes               No               (If no, explain in Remarks.)  

Are Vegetation            , Soil             , or Hydrology              significantly disturbed?            Are “Normal Circumstances” present?   Yes               No              

Are Vegetation            , Soil             , or Hydrology              naturally problematic?             (If needed, explain any answers in Remarks.) 

SUMMARY OF FINDINGS –  Attach site map showing sampling point locations, transects, important features, etc. 

Hydrophytic Vegetation Present? Yes                 No               

Hydric Soil Present?  Yes                 No               

Wetland Hydrology Present? Yes                 No               

Is the Sampled Area 

within a Wetland?                   Yes                   No                

Remarks: 

 

 

HYDROLOGY 

Wetland Hydrology Indicators:  Secondary Indicators (minimum of two required) 

Primary Indicators (minimum of one is required; check all that apply)                                                           Surface Soil Cracks (B6) 

       Surface Water (A1)        Aquatic Fauna (B13)        Sparsely Vegetated Concave Surface (B8) 

       High Water Table (A2)        Marl Deposits (B15) (LRR U)        Drainage Patterns (B10) 

       Saturation (A3)        Hydrogen Sulfide Odor (C1)        Moss Trim Lines (B16) 

       Water Marks (B1)        Oxidized Rhizospheres along Living Roots (C3)        Dry-Season Water Table (C2) 

       Sediment Deposits (B2)        Presence of Reduced Iron (C4)        Crayfish Burrows (C8) 

       Drift Deposits (B3)        Recent Iron Reduction in Tilled Soils (C6)        Saturation Visible on Aerial Imagery (C9) 

       Algal Mat or Crust (B4)        Thin Muck Surface (C7)        Geomorphic Position (D2) 

       Iron Deposits (B5)        Other (Explain in Remarks)        Shallow Aquitard (D3) 

       Inundation Visible on Aerial Imagery (B7)         FAC-Neutral Test (D5) 

       Water-Stained Leaves (B9)         Sphagnum moss (D8) (LRR T, U) 

Field Observations: 

Surface Water Present? Yes             No             Depth (inches):                           

Water Table Present?  Yes             No             Depth (inches):                           

Saturation Present?    Yes             No             Depth (inches):                          
(includes capillary fringe) 

 

 

Wetland Hydrology Present?    Yes                 No              

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 

 

Remarks: 

 

 

WHCRWA - North/South Alignment Houston, Harris County 11/14/2017
West Harris County Regional Water Authority TX SP7

JTL, CAG N/A
Plain Concave 1%

LRR T MLRA 150A 29.893879986 -95.245323215 NAD83
Gessner occasionally ponded-Urban land complex, 0 to 1 percent slopes N/A

x
x

x
X X
X

x
X
X X



US Army Corps of Engineers                      Atlantic and Gulf Coastal Plain Region – Version 2.0 

VEGETATION (Four Strata) – Use scientific names of plants.     Sampling Point:                        

                            Absolute   Dominant  Indicator 
Tree Stratum  (Plot size:                               )                         % Cover    Species?    Status   

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

8.                                                                                                                                               

                                                                                                               = Total Cover 

                                                    50% of total cover:                  20% of total cover:                

Sapling/Shrub Stratum  (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

8.                                                                                                                                               

                                                                                                               = Total Cover 

                                                    50% of total cover:                  20% of total cover:                

Herb Stratum  (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

8.                                                                                                                                               

9.                                                                                                                                               

10.                                                                                                                                             

11.                                                                                                                                             

12.                                                                                                                                             

                                                                                                               = Total Cover 

                                                    50% of total cover:                  20% of total cover:                

Woody Vine Stratum  (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

                                                                                                               = Total Cover 

                                                    50% of total cover:                  20% of total cover:                

Dominance Test worksheet: 

Number of Dominant Species   
That Are OBL, FACW, or FAC:                              (A) 
 
Total Number of Dominant    
Species Across All Strata:                               (B) 
 
Percent of Dominant Species 
That Are OBL, FACW, or FAC:                              (A/B) 

 
Prevalence Index worksheet: 

       Total % Cover of:                    Multiply by:        

OBL species                        x 1 =                       

FACW species                        x 2 =                       

FAC species                        x 3 =                       

FACU species                        x 4 =                       

UPL species                        x 5 =                       

Column Totals:                        (A)                          (B) 

         Prevalence Index  = B/A =                              

Hydrophytic Vegetation Indicators:  

       1 - Rapid Test for Hydrophytic Vegetation  

       2 - Dominance Test is >50% 

       3 - Prevalence Index is ≤3.01 

       Problematic Hydrophytic Vegetation1 (Explain) 

 
1Indicators of hydric soil and wetland hydrology must 
be present, unless disturbed or problematic. 

Definitions of Four Vegetation Strata: 
 
Tree – Woody plants, excluding vines, 3 in. (7.6 cm) or 
more in diameter at breast height (DBH), regardless of 
height. 
 
Sapling/Shrub – Woody plants, excluding vines, less 
than 3 in. DBH and greater than 3.28 ft (1 m) tall. 
 
Herb – All herbaceous (non-woody) plants, regardless 
of size, and woody plants less than 3.28 ft tall. 
  
Woody vine – All woody vines greater than 3.28 ft in 
height.   
 

Hydrophytic  
Vegetation 
Present?                 Yes                 No              
 

Remarks:  (If observed, list morphological adaptations below). 

SP7

30' x 30'
3

3

100%

30% 30
30% 60
65% 19515' x 15'
0 0
0 0
125% 285

2.28

✔

✔

5' x 5'

Bacopa monnieri
Cyperus entrerianus
Centella erecta
Juncus scirpoides
Iva annua
Triadica sebifera

30%
30%
25%
15%
15%
5%
5%

125%

Yes
Yes
Yes
No
No
No
No

FAC
OBL
FAC
FACW
FACW
FAC
FAC

Stenotaphrum secundatum

62.5% 25%
5' x 5'

X



US Army Corps of Engineers                      Atlantic and Gulf Coastal Plain Region – Version 2.0 

SOIL                                                      Sampling Point:                        

Profile Description:  (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 

 Depth                    Matrix                                           Redox Features                              
 (inches)           Color (moist)            %           Color (moist)             %         Type1       Loc2           Texture                             Remarks                           

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          
1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains.                2Location:  PL=Pore Lining, M=Matrix. 
Hydric Soil Indicators:  (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils

3
: 

       Histosol (A1)        Polyvalue Below Surface (S8) (LRR S, T, U)        1 cm Muck (A9) (LRR O) 

       Histic Epipedon (A2)        Thin Dark Surface (S9) (LRR S, T, U)        2 cm Muck (A10) (LRR S) 

       Black Histic (A3)        Loamy Mucky Mineral (F1) (LRR O)        Reduced Vertic (F18) (outside MLRA 150A,B) 

       Hydrogen Sulfide (A4)        Loamy Gleyed Matrix (F2)        Piedmont Floodplain Soils (F19) (LRR P, S, T) 

       Stratified Layers (A5)        Depleted Matrix (F3)        Anomalous Bright Loamy Soils (F20) 

       Organic Bodies (A6) (LRR P, T, U)        Redox Dark Surface (F6)           (MLRA 153B) 

       5 cm Mucky Mineral (A7) (LRR P, T, U)        Depleted Dark Surface (F7)        Red Parent Material (TF2) 

       Muck Presence (A8) (LRR U)        Redox Depressions (F8)        Very Shallow Dark Surface (TF12)  

       1 cm Muck (A9) (LRR P, T)        Marl (F10) (LRR U)        Other (Explain in Remarks) 

       Depleted Below Dark Surface (A11)        Depleted Ochric (F11) (MLRA 151)  

       Thick Dark Surface (A12)        Iron-Manganese Masses (F12) (LRR O, P, T)          
3Indicators of hydrophytic vegetation and 

       Coast Prairie Redox (A16) (MLRA 150A)        Umbric Surface (F13) (LRR P, T, U)             wetland hydrology must be present, 

       Sandy Mucky Mineral (S1) (LRR O, S)        Delta Ochric (F17) (MLRA 151)             unless disturbed or problematic. 

       Sandy Gleyed Matrix (S4)        Reduced Vertic (F18) (MLRA 150A, 150B)  

       Sandy Redox (S5)        Piedmont Floodplain Soils (F19) (MLRA 149A) 

       Stripped Matrix (S6)        Anomalous Bright Loamy Soils (F20) (MLRA 149A, 153C, 153D) 

       Dark Surface (S7) (LRR P, S, T, U)  

Restrictive Layer (if observed): 

     Type:                                                                  

     Depth (inches):                                                 

 

 

Hydric Soil Present?     Yes                 No              

Remarks: 

 

 

 

SP7

0-4"
4-20"

10 YR 3/1
10 YR 4/1

100%

95% 10 YR 5/8 5% D M
Silty clay

Silty clay

✔

X



US Army Corps of Engineers                      Atlantic and Gulf Coastal Plain Region – Version 2.0 

WETLAND DETERMINATION DATA FORM – Atlantic and Gulf Coastal Plain Region 
 

Project/Site:                                                                                             City/County:                                                           Sampling Date:                              

Applicant/Owner:                                                                                                                                     State:                     Sampling Point:                               

Investigator(s):                                                                                         Section, Township, Range:                                                                                         

Landform (hillslope, terrace, etc.):                                                           Local relief (concave, convex, none):                                       Slope (%):                  

Subregion (LRR or MLRA):                                                  Lat:                                                 Long:                                                       Datum:                     

Soil Map Unit Name:                                                                                                                                        NWI classification:                                               

Are climatic / hydrologic conditions on the site typical for this time of year?  Yes               No               (If no, explain in Remarks.)  

Are Vegetation            , Soil             , or Hydrology              significantly disturbed?            Are “Normal Circumstances” present?   Yes               No              

Are Vegetation            , Soil             , or Hydrology              naturally problematic?             (If needed, explain any answers in Remarks.) 

SUMMARY OF FINDINGS –  Attach site map showing sampling point locations, transects, important features, etc. 

Hydrophytic Vegetation Present? Yes                 No               

Hydric Soil Present?  Yes                 No               

Wetland Hydrology Present? Yes                 No               

Is the Sampled Area 

within a Wetland?                   Yes                   No                

Remarks: 

 

 

HYDROLOGY 

Wetland Hydrology Indicators:  Secondary Indicators (minimum of two required) 

Primary Indicators (minimum of one is required; check all that apply)                                                           Surface Soil Cracks (B6) 

       Surface Water (A1)        Aquatic Fauna (B13)        Sparsely Vegetated Concave Surface (B8) 

       High Water Table (A2)        Marl Deposits (B15) (LRR U)        Drainage Patterns (B10) 

       Saturation (A3)        Hydrogen Sulfide Odor (C1)        Moss Trim Lines (B16) 

       Water Marks (B1)        Oxidized Rhizospheres along Living Roots (C3)        Dry-Season Water Table (C2) 

       Sediment Deposits (B2)        Presence of Reduced Iron (C4)        Crayfish Burrows (C8) 

       Drift Deposits (B3)        Recent Iron Reduction in Tilled Soils (C6)        Saturation Visible on Aerial Imagery (C9) 

       Algal Mat or Crust (B4)        Thin Muck Surface (C7)        Geomorphic Position (D2) 

       Iron Deposits (B5)        Other (Explain in Remarks)        Shallow Aquitard (D3) 

       Inundation Visible on Aerial Imagery (B7)         FAC-Neutral Test (D5) 

       Water-Stained Leaves (B9)         Sphagnum moss (D8) (LRR T, U) 

Field Observations: 

Surface Water Present? Yes             No             Depth (inches):                           

Water Table Present?  Yes             No             Depth (inches):                           

Saturation Present?    Yes             No             Depth (inches):                          
(includes capillary fringe) 

 

 

Wetland Hydrology Present?    Yes                 No              

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 

 

Remarks: 

 

 

WHCRWA - North/South Alignment Houston, Harris County 11/14/2017
West Harris County Regional Water Authority TX SP8

JTL, CAG N/A
Plain Concave 1%

LRR T MLRA 150A 29.903387486 -95.235483364 NAD83
Texla silt loam, 0 to 2 percent slopes MAYBE?

x
x

x
X X
X

✔

x
X
X X



US Army Corps of Engineers                      Atlantic and Gulf Coastal Plain Region – Version 2.0 

VEGETATION (Four Strata) – Use scientific names of plants.     Sampling Point:                        

                            Absolute   Dominant  Indicator 
Tree Stratum  (Plot size:                               )                         % Cover    Species?    Status   

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

8.                                                                                                                                               

                                                                                                               = Total Cover 

                                                    50% of total cover:                  20% of total cover:                

Sapling/Shrub Stratum  (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

8.                                                                                                                                               

                                                                                                               = Total Cover 

                                                    50% of total cover:                  20% of total cover:                

Herb Stratum  (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

8.                                                                                                                                               

9.                                                                                                                                               

10.                                                                                                                                             

11.                                                                                                                                             

12.                                                                                                                                             

                                                                                                               = Total Cover 

                                                    50% of total cover:                  20% of total cover:                

Woody Vine Stratum  (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

                                                                                                               = Total Cover 

                                                    50% of total cover:                  20% of total cover:                

Dominance Test worksheet: 

Number of Dominant Species   
That Are OBL, FACW, or FAC:                              (A) 
 
Total Number of Dominant    
Species Across All Strata:                               (B) 
 
Percent of Dominant Species 
That Are OBL, FACW, or FAC:                              (A/B) 

 
Prevalence Index worksheet: 

       Total % Cover of:                    Multiply by:        

OBL species                        x 1 =                       

FACW species                        x 2 =                       

FAC species                        x 3 =                       

FACU species                        x 4 =                       

UPL species                        x 5 =                       

Column Totals:                        (A)                          (B) 

         Prevalence Index  = B/A =                              

Hydrophytic Vegetation Indicators:  

       1 - Rapid Test for Hydrophytic Vegetation  

       2 - Dominance Test is >50% 

       3 - Prevalence Index is ≤3.01 

       Problematic Hydrophytic Vegetation1 (Explain) 

 
1Indicators of hydric soil and wetland hydrology must 
be present, unless disturbed or problematic. 

Definitions of Four Vegetation Strata: 
 
Tree – Woody plants, excluding vines, 3 in. (7.6 cm) or 
more in diameter at breast height (DBH), regardless of 
height. 
 
Sapling/Shrub – Woody plants, excluding vines, less 
than 3 in. DBH and greater than 3.28 ft (1 m) tall. 
 
Herb – All herbaceous (non-woody) plants, regardless 
of size, and woody plants less than 3.28 ft tall. 
  
Woody vine – All woody vines greater than 3.28 ft in 
height.   
 

Hydrophytic  
Vegetation 
Present?                 Yes                 No              
 

Remarks:  (If observed, list morphological adaptations below). 

SP8

30' x 30'
Liquidambar styraciflua 10%

10%

Yes FAC 3

3

100%

50% 50
15% 305% 2%
105% 31515' x 15'

70%

70%

Yes FAC 0 0Triadica sebifera
0 0
170% 395

2.32

✔

✔

35% 14%
5' x 5'

Sabal minor
Pinus taeda
Liquidambar styraciflua
Arundo donax

50%
15%
10%
10%
5%

90%

Yes
No
No
No
No

OBL
FACW
FAC
FAC
FAC

Rhynchospora corniculata

45% 18%
5' x 5'

X



US Army Corps of Engineers                      Atlantic and Gulf Coastal Plain Region – Version 2.0 

SOIL                                                      Sampling Point:                        

Profile Description:  (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 

 Depth                    Matrix                                           Redox Features                              
 (inches)           Color (moist)            %           Color (moist)             %         Type1       Loc2           Texture                             Remarks                           

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          
1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains.                2Location:  PL=Pore Lining, M=Matrix. 
Hydric Soil Indicators:  (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils

3
: 

       Histosol (A1)        Polyvalue Below Surface (S8) (LRR S, T, U)        1 cm Muck (A9) (LRR O) 

       Histic Epipedon (A2)        Thin Dark Surface (S9) (LRR S, T, U)        2 cm Muck (A10) (LRR S) 

       Black Histic (A3)        Loamy Mucky Mineral (F1) (LRR O)        Reduced Vertic (F18) (outside MLRA 150A,B) 

       Hydrogen Sulfide (A4)        Loamy Gleyed Matrix (F2)        Piedmont Floodplain Soils (F19) (LRR P, S, T) 

       Stratified Layers (A5)        Depleted Matrix (F3)        Anomalous Bright Loamy Soils (F20) 

       Organic Bodies (A6) (LRR P, T, U)        Redox Dark Surface (F6)           (MLRA 153B) 

       5 cm Mucky Mineral (A7) (LRR P, T, U)        Depleted Dark Surface (F7)        Red Parent Material (TF2) 

       Muck Presence (A8) (LRR U)        Redox Depressions (F8)        Very Shallow Dark Surface (TF12)  

       1 cm Muck (A9) (LRR P, T)        Marl (F10) (LRR U)        Other (Explain in Remarks) 

       Depleted Below Dark Surface (A11)        Depleted Ochric (F11) (MLRA 151)  

       Thick Dark Surface (A12)        Iron-Manganese Masses (F12) (LRR O, P, T)          
3Indicators of hydrophytic vegetation and 

       Coast Prairie Redox (A16) (MLRA 150A)        Umbric Surface (F13) (LRR P, T, U)             wetland hydrology must be present, 

       Sandy Mucky Mineral (S1) (LRR O, S)        Delta Ochric (F17) (MLRA 151)             unless disturbed or problematic. 

       Sandy Gleyed Matrix (S4)        Reduced Vertic (F18) (MLRA 150A, 150B)  

       Sandy Redox (S5)        Piedmont Floodplain Soils (F19) (MLRA 149A) 

       Stripped Matrix (S6)        Anomalous Bright Loamy Soils (F20) (MLRA 149A, 153C, 153D) 

       Dark Surface (S7) (LRR P, S, T, U)  

Restrictive Layer (if observed): 

     Type:                                                                  

     Depth (inches):                                                 

 

 

Hydric Soil Present?     Yes                 No              

Remarks: 

 

 

 

SP8

0-20" 10 YR 7/1 75% 10 YR 7/4 25% C M Silty sand

✔

✔

X



US Army Corps of Engineers                      Atlantic and Gulf Coastal Plain Region – Version 2.0 

WETLAND DETERMINATION DATA FORM – Atlantic and Gulf Coastal Plain Region 
 

Project/Site:                                                                                             City/County:                                                           Sampling Date:                              

Applicant/Owner:                                                                                                                                     State:                     Sampling Point:                               

Investigator(s):                                                                                         Section, Township, Range:                                                                                         

Landform (hillslope, terrace, etc.):                                                           Local relief (concave, convex, none):                                       Slope (%):                  

Subregion (LRR or MLRA):                                                  Lat:                                                 Long:                                                       Datum:                     

Soil Map Unit Name:                                                                                                                                        NWI classification:                                               

Are climatic / hydrologic conditions on the site typical for this time of year?  Yes               No               (If no, explain in Remarks.)  

Are Vegetation            , Soil             , or Hydrology              significantly disturbed?            Are “Normal Circumstances” present?   Yes               No              

Are Vegetation            , Soil             , or Hydrology              naturally problematic?             (If needed, explain any answers in Remarks.) 

SUMMARY OF FINDINGS –  Attach site map showing sampling point locations, transects, important features, etc. 

Hydrophytic Vegetation Present? Yes                 No               

Hydric Soil Present?  Yes                 No               

Wetland Hydrology Present? Yes                 No               

Is the Sampled Area 

within a Wetland?                   Yes                   No                

Remarks: 

 

 

HYDROLOGY 

Wetland Hydrology Indicators:  Secondary Indicators (minimum of two required) 

Primary Indicators (minimum of one is required; check all that apply)                                                           Surface Soil Cracks (B6) 

       Surface Water (A1)        Aquatic Fauna (B13)        Sparsely Vegetated Concave Surface (B8) 

       High Water Table (A2)        Marl Deposits (B15) (LRR U)        Drainage Patterns (B10) 

       Saturation (A3)        Hydrogen Sulfide Odor (C1)        Moss Trim Lines (B16) 

       Water Marks (B1)        Oxidized Rhizospheres along Living Roots (C3)        Dry-Season Water Table (C2) 

       Sediment Deposits (B2)        Presence of Reduced Iron (C4)        Crayfish Burrows (C8) 

       Drift Deposits (B3)        Recent Iron Reduction in Tilled Soils (C6)        Saturation Visible on Aerial Imagery (C9) 

       Algal Mat or Crust (B4)        Thin Muck Surface (C7)        Geomorphic Position (D2) 

       Iron Deposits (B5)        Other (Explain in Remarks)        Shallow Aquitard (D3) 

       Inundation Visible on Aerial Imagery (B7)         FAC-Neutral Test (D5) 

       Water-Stained Leaves (B9)         Sphagnum moss (D8) (LRR T, U) 

Field Observations: 

Surface Water Present? Yes             No             Depth (inches):                           

Water Table Present?  Yes             No             Depth (inches):                           

Saturation Present?    Yes             No             Depth (inches):                          
(includes capillary fringe) 

 

 

Wetland Hydrology Present?    Yes                 No              

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 

 

Remarks: 

 

 

WHCRWA - North/South Alignment Houston, Harris County 11/14/2017
West Harris County Regional Water Authority TX SP9

JTL, CAG N/A
Plain Concave 1%

LRR T MLRA 150A 29.917400425 -95.220990708 NAD83
Verland silty clay loam PFO1A

x
x

x
X X
X

✔ ✔

✔

x ~3"
X

X ~20" X



US Army Corps of Engineers                      Atlantic and Gulf Coastal Plain Region – Version 2.0 

VEGETATION (Four Strata) – Use scientific names of plants.     Sampling Point:                        

                            Absolute   Dominant  Indicator 
Tree Stratum  (Plot size:                               )                         % Cover    Species?    Status   

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

8.                                                                                                                                               

                                                                                                               = Total Cover 

                                                    50% of total cover:                  20% of total cover:                

Sapling/Shrub Stratum  (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

8.                                                                                                                                               

                                                                                                               = Total Cover 

                                                    50% of total cover:                  20% of total cover:                

Herb Stratum  (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

8.                                                                                                                                               

9.                                                                                                                                               

10.                                                                                                                                             

11.                                                                                                                                             

12.                                                                                                                                             

                                                                                                               = Total Cover 

                                                    50% of total cover:                  20% of total cover:                

Woody Vine Stratum  (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

                                                                                                               = Total Cover 

                                                    50% of total cover:                  20% of total cover:                

Dominance Test worksheet: 

Number of Dominant Species   
That Are OBL, FACW, or FAC:                              (A) 
 
Total Number of Dominant    
Species Across All Strata:                               (B) 
 
Percent of Dominant Species 
That Are OBL, FACW, or FAC:                              (A/B) 

 
Prevalence Index worksheet: 

       Total % Cover of:                    Multiply by:        

OBL species                        x 1 =                       

FACW species                        x 2 =                       

FAC species                        x 3 =                       

FACU species                        x 4 =                       

UPL species                        x 5 =                       

Column Totals:                        (A)                          (B) 

         Prevalence Index  = B/A =                              

Hydrophytic Vegetation Indicators:  

       1 - Rapid Test for Hydrophytic Vegetation  

       2 - Dominance Test is >50% 

       3 - Prevalence Index is ≤3.01 

       Problematic Hydrophytic Vegetation1 (Explain) 

 
1Indicators of hydric soil and wetland hydrology must 
be present, unless disturbed or problematic. 

Definitions of Four Vegetation Strata: 
 
Tree – Woody plants, excluding vines, 3 in. (7.6 cm) or 
more in diameter at breast height (DBH), regardless of 
height. 
 
Sapling/Shrub – Woody plants, excluding vines, less 
than 3 in. DBH and greater than 3.28 ft (1 m) tall. 
 
Herb – All herbaceous (non-woody) plants, regardless 
of size, and woody plants less than 3.28 ft tall. 
  
Woody vine – All woody vines greater than 3.28 ft in 
height.   
 

Hydrophytic  
Vegetation 
Present?                 Yes                 No              
 

Remarks:  (If observed, list morphological adaptations below). 

SP9

30' x 30'
Liquidambar styraciflua 15%

15%

Yes FAC 5

5

100%

50% 50
30% 607.5% 3%
45% 13515' x 15'

Pinus taeda
Ilex vomitoria

15%
10%
5%

30%

Yes
Yes
No

FAC
FAC
FAC

0 0Liquidambar styraciflua
0 0
125% 245

1.96

✔

✔

15% 6%
5' x 5'

Sabal minor
50%
30%

80%

Yes
Yes

OBL
FACW

Typha latifolia

40% 16%
5' x 5'

X



US Army Corps of Engineers                      Atlantic and Gulf Coastal Plain Region – Version 2.0 

SOIL                                                      Sampling Point:                        

Profile Description:  (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 

 Depth                    Matrix                                           Redox Features                              
 (inches)           Color (moist)            %           Color (moist)             %         Type1       Loc2           Texture                             Remarks                           

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          
1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains.                2Location:  PL=Pore Lining, M=Matrix. 
Hydric Soil Indicators:  (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils

3
: 

       Histosol (A1)        Polyvalue Below Surface (S8) (LRR S, T, U)        1 cm Muck (A9) (LRR O) 

       Histic Epipedon (A2)        Thin Dark Surface (S9) (LRR S, T, U)        2 cm Muck (A10) (LRR S) 

       Black Histic (A3)        Loamy Mucky Mineral (F1) (LRR O)        Reduced Vertic (F18) (outside MLRA 150A,B) 

       Hydrogen Sulfide (A4)        Loamy Gleyed Matrix (F2)        Piedmont Floodplain Soils (F19) (LRR P, S, T) 

       Stratified Layers (A5)        Depleted Matrix (F3)        Anomalous Bright Loamy Soils (F20) 

       Organic Bodies (A6) (LRR P, T, U)        Redox Dark Surface (F6)           (MLRA 153B) 

       5 cm Mucky Mineral (A7) (LRR P, T, U)        Depleted Dark Surface (F7)        Red Parent Material (TF2) 

       Muck Presence (A8) (LRR U)        Redox Depressions (F8)        Very Shallow Dark Surface (TF12)  

       1 cm Muck (A9) (LRR P, T)        Marl (F10) (LRR U)        Other (Explain in Remarks) 

       Depleted Below Dark Surface (A11)        Depleted Ochric (F11) (MLRA 151)  

       Thick Dark Surface (A12)        Iron-Manganese Masses (F12) (LRR O, P, T)          
3Indicators of hydrophytic vegetation and 

       Coast Prairie Redox (A16) (MLRA 150A)        Umbric Surface (F13) (LRR P, T, U)             wetland hydrology must be present, 

       Sandy Mucky Mineral (S1) (LRR O, S)        Delta Ochric (F17) (MLRA 151)             unless disturbed or problematic. 

       Sandy Gleyed Matrix (S4)        Reduced Vertic (F18) (MLRA 150A, 150B)  

       Sandy Redox (S5)        Piedmont Floodplain Soils (F19) (MLRA 149A) 

       Stripped Matrix (S6)        Anomalous Bright Loamy Soils (F20) (MLRA 149A, 153C, 153D) 

       Dark Surface (S7) (LRR P, S, T, U)  

Restrictive Layer (if observed): 

     Type:                                                                  

     Depth (inches):                                                 

 

 

Hydric Soil Present?     Yes                 No              

Remarks: 

 

 

 

SP9

0-4"
4-20"

10 YR 4/2
10 YR 6/1

100%

95% 10 YR 6/8 5% C M
Clayey

✔

X



US Army Corps of Engineers                      Atlantic and Gulf Coastal Plain Region – Version 2.0 

WETLAND DETERMINATION DATA FORM – Atlantic and Gulf Coastal Plain Region 
 

Project/Site:                                                                                             City/County:                                                           Sampling Date:                              

Applicant/Owner:                                                                                                                                     State:                     Sampling Point:                               

Investigator(s):                                                                                         Section, Township, Range:                                                                                         

Landform (hillslope, terrace, etc.):                                                           Local relief (concave, convex, none):                                       Slope (%):                  

Subregion (LRR or MLRA):                                                  Lat:                                                 Long:                                                       Datum:                     

Soil Map Unit Name:                                                                                                                                        NWI classification:                                               

Are climatic / hydrologic conditions on the site typical for this time of year?  Yes               No               (If no, explain in Remarks.)  

Are Vegetation            , Soil             , or Hydrology              significantly disturbed?            Are “Normal Circumstances” present?   Yes               No              

Are Vegetation            , Soil             , or Hydrology              naturally problematic?             (If needed, explain any answers in Remarks.) 

SUMMARY OF FINDINGS –  Attach site map showing sampling point locations, transects, important features, etc. 

Hydrophytic Vegetation Present? Yes                 No               

Hydric Soil Present?  Yes                 No               

Wetland Hydrology Present? Yes                 No               

Is the Sampled Area 

within a Wetland?                   Yes                   No                

Remarks: 

 

 

HYDROLOGY 

Wetland Hydrology Indicators:  Secondary Indicators (minimum of two required) 

Primary Indicators (minimum of one is required; check all that apply)                                                           Surface Soil Cracks (B6) 

       Surface Water (A1)        Aquatic Fauna (B13)        Sparsely Vegetated Concave Surface (B8) 

       High Water Table (A2)        Marl Deposits (B15) (LRR U)        Drainage Patterns (B10) 

       Saturation (A3)        Hydrogen Sulfide Odor (C1)        Moss Trim Lines (B16) 

       Water Marks (B1)        Oxidized Rhizospheres along Living Roots (C3)        Dry-Season Water Table (C2) 

       Sediment Deposits (B2)        Presence of Reduced Iron (C4)        Crayfish Burrows (C8) 

       Drift Deposits (B3)        Recent Iron Reduction in Tilled Soils (C6)        Saturation Visible on Aerial Imagery (C9) 

       Algal Mat or Crust (B4)        Thin Muck Surface (C7)        Geomorphic Position (D2) 

       Iron Deposits (B5)        Other (Explain in Remarks)        Shallow Aquitard (D3) 

       Inundation Visible on Aerial Imagery (B7)         FAC-Neutral Test (D5) 

       Water-Stained Leaves (B9)         Sphagnum moss (D8) (LRR T, U) 

Field Observations: 

Surface Water Present? Yes             No             Depth (inches):                           

Water Table Present?  Yes             No             Depth (inches):                           

Saturation Present?    Yes             No             Depth (inches):                          
(includes capillary fringe) 

 

 

Wetland Hydrology Present?    Yes                 No              

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 

 

Remarks: 

 

 

WHCRWA - North/South Alignment Houston, Harris County 11/15/2017
West Harris County Regional Water Authority TX SP10

JTL, REW N/A
Plain Concave 1%

LRR T MLRA 150A 29.890319941 -95.249108058 NAD83
Gessner fine sandy loam, 0 to 1 percent slopes, occasionally ponded N/A

x
x

x
X X
X

x
X
X X



US Army Corps of Engineers                      Atlantic and Gulf Coastal Plain Region – Version 2.0 

VEGETATION (Four Strata) – Use scientific names of plants.     Sampling Point:                        

                            Absolute   Dominant  Indicator 
Tree Stratum  (Plot size:                               )                         % Cover    Species?    Status   

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

8.                                                                                                                                               

                                                                                                               = Total Cover 

                                                    50% of total cover:                  20% of total cover:                

Sapling/Shrub Stratum  (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

8.                                                                                                                                               

                                                                                                               = Total Cover 

                                                    50% of total cover:                  20% of total cover:                

Herb Stratum  (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

8.                                                                                                                                               

9.                                                                                                                                               

10.                                                                                                                                             

11.                                                                                                                                             

12.                                                                                                                                             

                                                                                                               = Total Cover 

                                                    50% of total cover:                  20% of total cover:                

Woody Vine Stratum  (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

                                                                                                               = Total Cover 

                                                    50% of total cover:                  20% of total cover:                

Dominance Test worksheet: 

Number of Dominant Species   
That Are OBL, FACW, or FAC:                              (A) 
 
Total Number of Dominant    
Species Across All Strata:                               (B) 
 
Percent of Dominant Species 
That Are OBL, FACW, or FAC:                              (A/B) 

 
Prevalence Index worksheet: 

       Total % Cover of:                    Multiply by:        

OBL species                        x 1 =                       

FACW species                        x 2 =                       

FAC species                        x 3 =                       

FACU species                        x 4 =                       

UPL species                        x 5 =                       

Column Totals:                        (A)                          (B) 

         Prevalence Index  = B/A =                              

Hydrophytic Vegetation Indicators:  

       1 - Rapid Test for Hydrophytic Vegetation  

       2 - Dominance Test is >50% 

       3 - Prevalence Index is ≤3.01 

       Problematic Hydrophytic Vegetation1 (Explain) 

 
1Indicators of hydric soil and wetland hydrology must 
be present, unless disturbed or problematic. 

Definitions of Four Vegetation Strata: 
 
Tree – Woody plants, excluding vines, 3 in. (7.6 cm) or 
more in diameter at breast height (DBH), regardless of 
height. 
 
Sapling/Shrub – Woody plants, excluding vines, less 
than 3 in. DBH and greater than 3.28 ft (1 m) tall. 
 
Herb – All herbaceous (non-woody) plants, regardless 
of size, and woody plants less than 3.28 ft tall. 
  
Woody vine – All woody vines greater than 3.28 ft in 
height.   
 

Hydrophytic  
Vegetation 
Present?                 Yes                 No              
 

Remarks:  (If observed, list morphological adaptations below). 

SP10

30' x 30'
Ulmus americana 50%

50%

Yes FAC 3

3

100%

0 0
0 025% 5%
75% 22515' x 15'
0 0
0 0
75% 225

3.1

✔

✔

5' x 5'

5' x 5'
Nekemias arborea
Smilax bona-nox

20%
5%

25%

Yes
Yes

FAC
FAC

12.5% 5% X



US Army Corps of Engineers                      Atlantic and Gulf Coastal Plain Region – Version 2.0 

SOIL                                                      Sampling Point:                        

Profile Description:  (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 

 Depth                    Matrix                                           Redox Features                              
 (inches)           Color (moist)            %           Color (moist)             %         Type1       Loc2           Texture                             Remarks                           

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          
1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains.                2Location:  PL=Pore Lining, M=Matrix. 
Hydric Soil Indicators:  (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils

3
: 

       Histosol (A1)        Polyvalue Below Surface (S8) (LRR S, T, U)        1 cm Muck (A9) (LRR O) 

       Histic Epipedon (A2)        Thin Dark Surface (S9) (LRR S, T, U)        2 cm Muck (A10) (LRR S) 

       Black Histic (A3)        Loamy Mucky Mineral (F1) (LRR O)        Reduced Vertic (F18) (outside MLRA 150A,B) 

       Hydrogen Sulfide (A4)        Loamy Gleyed Matrix (F2)        Piedmont Floodplain Soils (F19) (LRR P, S, T) 

       Stratified Layers (A5)        Depleted Matrix (F3)        Anomalous Bright Loamy Soils (F20) 

       Organic Bodies (A6) (LRR P, T, U)        Redox Dark Surface (F6)           (MLRA 153B) 

       5 cm Mucky Mineral (A7) (LRR P, T, U)        Depleted Dark Surface (F7)        Red Parent Material (TF2) 

       Muck Presence (A8) (LRR U)        Redox Depressions (F8)        Very Shallow Dark Surface (TF12)  

       1 cm Muck (A9) (LRR P, T)        Marl (F10) (LRR U)        Other (Explain in Remarks) 

       Depleted Below Dark Surface (A11)        Depleted Ochric (F11) (MLRA 151)  

       Thick Dark Surface (A12)        Iron-Manganese Masses (F12) (LRR O, P, T)          
3Indicators of hydrophytic vegetation and 

       Coast Prairie Redox (A16) (MLRA 150A)        Umbric Surface (F13) (LRR P, T, U)             wetland hydrology must be present, 

       Sandy Mucky Mineral (S1) (LRR O, S)        Delta Ochric (F17) (MLRA 151)             unless disturbed or problematic. 

       Sandy Gleyed Matrix (S4)        Reduced Vertic (F18) (MLRA 150A, 150B)  

       Sandy Redox (S5)        Piedmont Floodplain Soils (F19) (MLRA 149A) 

       Stripped Matrix (S6)        Anomalous Bright Loamy Soils (F20) (MLRA 149A, 153C, 153D) 

       Dark Surface (S7) (LRR P, S, T, U)  

Restrictive Layer (if observed): 

     Type:                                                                  

     Depth (inches):                                                 

 

 

Hydric Soil Present?     Yes                 No              

Remarks: 

 

 

 

SP10

0-2"
2-20"

10 YR 3/1
10 YR 5/1

100%

100
Silty loam

Clayey loam

X



US Army Corps of Engineers                      Atlantic and Gulf Coastal Plain Region – Version 2.0 

WETLAND DETERMINATION DATA FORM – Atlantic and Gulf Coastal Plain Region 
 

Project/Site:                                                                                             City/County:                                                           Sampling Date:                              

Applicant/Owner:                                                                                                                                     State:                     Sampling Point:                               

Investigator(s):                                                                                         Section, Township, Range:                                                                                         

Landform (hillslope, terrace, etc.):                                                           Local relief (concave, convex, none):                                       Slope (%):                  

Subregion (LRR or MLRA):                                                  Lat:                                                 Long:                                                       Datum:                     

Soil Map Unit Name:                                                                                                                                        NWI classification:                                               

Are climatic / hydrologic conditions on the site typical for this time of year?  Yes               No               (If no, explain in Remarks.)  

Are Vegetation            , Soil             , or Hydrology              significantly disturbed?            Are “Normal Circumstances” present?   Yes               No              

Are Vegetation            , Soil             , or Hydrology              naturally problematic?             (If needed, explain any answers in Remarks.) 

SUMMARY OF FINDINGS –  Attach site map showing sampling point locations, transects, important features, etc. 

Hydrophytic Vegetation Present? Yes                 No               

Hydric Soil Present?  Yes                 No               

Wetland Hydrology Present? Yes                 No               

Is the Sampled Area 

within a Wetland?                   Yes                   No                

Remarks: 

 

 

HYDROLOGY 

Wetland Hydrology Indicators:  Secondary Indicators (minimum of two required) 

Primary Indicators (minimum of one is required; check all that apply)                                                           Surface Soil Cracks (B6) 

       Surface Water (A1)        Aquatic Fauna (B13)        Sparsely Vegetated Concave Surface (B8) 

       High Water Table (A2)        Marl Deposits (B15) (LRR U)        Drainage Patterns (B10) 

       Saturation (A3)        Hydrogen Sulfide Odor (C1)        Moss Trim Lines (B16) 

       Water Marks (B1)        Oxidized Rhizospheres along Living Roots (C3)        Dry-Season Water Table (C2) 

       Sediment Deposits (B2)        Presence of Reduced Iron (C4)        Crayfish Burrows (C8) 

       Drift Deposits (B3)        Recent Iron Reduction in Tilled Soils (C6)        Saturation Visible on Aerial Imagery (C9) 

       Algal Mat or Crust (B4)        Thin Muck Surface (C7)        Geomorphic Position (D2) 

       Iron Deposits (B5)        Other (Explain in Remarks)        Shallow Aquitard (D3) 

       Inundation Visible on Aerial Imagery (B7)         FAC-Neutral Test (D5) 

       Water-Stained Leaves (B9)         Sphagnum moss (D8) (LRR T, U) 

Field Observations: 

Surface Water Present? Yes             No             Depth (inches):                           

Water Table Present?  Yes             No             Depth (inches):                           

Saturation Present?    Yes             No             Depth (inches):                          
(includes capillary fringe) 

 

 

Wetland Hydrology Present?    Yes                 No              

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 

 

Remarks: 

 

 

WHCRWA - North/South Alignment Houston, Harris County 11/15/2017
West Harris County Regional Water Authority TX SP11

JTL, REW N/A
Plain Concave 1%

LRR T MLRA 150A 29.888592077 -95.250650433 NAD83
Gessner fine sandy loam, 0 to 1 percent slopes, occasionally ponded N/A

x
x

x
X X
X

✔

✔

x
X
X X



US Army Corps of Engineers                      Atlantic and Gulf Coastal Plain Region – Version 2.0 

VEGETATION (Four Strata) – Use scientific names of plants.     Sampling Point:                        

                            Absolute   Dominant  Indicator 
Tree Stratum  (Plot size:                               )                         % Cover    Species?    Status   

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

8.                                                                                                                                               

                                                                                                               = Total Cover 

                                                    50% of total cover:                  20% of total cover:                

Sapling/Shrub Stratum  (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

8.                                                                                                                                               

                                                                                                               = Total Cover 

                                                    50% of total cover:                  20% of total cover:                

Herb Stratum  (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

8.                                                                                                                                               

9.                                                                                                                                               

10.                                                                                                                                             

11.                                                                                                                                             

12.                                                                                                                                             

                                                                                                               = Total Cover 

                                                    50% of total cover:                  20% of total cover:                

Woody Vine Stratum  (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

                                                                                                               = Total Cover 

                                                    50% of total cover:                  20% of total cover:                

Dominance Test worksheet: 

Number of Dominant Species   
That Are OBL, FACW, or FAC:                              (A) 
 
Total Number of Dominant    
Species Across All Strata:                               (B) 
 
Percent of Dominant Species 
That Are OBL, FACW, or FAC:                              (A/B) 

 
Prevalence Index worksheet: 

       Total % Cover of:                    Multiply by:        

OBL species                        x 1 =                       

FACW species                        x 2 =                       

FAC species                        x 3 =                       

FACU species                        x 4 =                       

UPL species                        x 5 =                       

Column Totals:                        (A)                          (B) 

         Prevalence Index  = B/A =                              

Hydrophytic Vegetation Indicators:  

       1 - Rapid Test for Hydrophytic Vegetation  

       2 - Dominance Test is >50% 

       3 - Prevalence Index is ≤3.01 

       Problematic Hydrophytic Vegetation1 (Explain) 

 
1Indicators of hydric soil and wetland hydrology must 
be present, unless disturbed or problematic. 

Definitions of Four Vegetation Strata: 
 
Tree – Woody plants, excluding vines, 3 in. (7.6 cm) or 
more in diameter at breast height (DBH), regardless of 
height. 
 
Sapling/Shrub – Woody plants, excluding vines, less 
than 3 in. DBH and greater than 3.28 ft (1 m) tall. 
 
Herb – All herbaceous (non-woody) plants, regardless 
of size, and woody plants less than 3.28 ft tall. 
  
Woody vine – All woody vines greater than 3.28 ft in 
height.   
 

Hydrophytic  
Vegetation 
Present?                 Yes                 No              
 

Remarks:  (If observed, list morphological adaptations below). 

SP11

30' x 30'
4

4

100%

15% 15
85% 170
40% 12015' x 15'

Pinus taeda
Baccharis halimifolia
Quercus phellos

25%
10%
5%
5%

45%

Yes
Yes
No
No

FAC
FAC
FAC
FACW

0 0Triadica sebifera
0 0
140% 305

2.18

✔

✔

22.5% 9%
5' x 5'

Andropogon glomeratus
Typha latifolia
Eleocharis montevidensis
Centella erecta
Eleocharis atropurpurea

30%
25%
15%
15%
5%
5%

95%

Yes
Yes
No
No
No
No

FACW
FACW
OBL
FACW
FACW
FACW

Cyperus entrerianus

47.5% 19%
5' x 5'

X



US Army Corps of Engineers                      Atlantic and Gulf Coastal Plain Region – Version 2.0 

SOIL                                                      Sampling Point:                        

Profile Description:  (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 

 Depth                    Matrix                                           Redox Features                              
 (inches)           Color (moist)            %           Color (moist)             %         Type1       Loc2           Texture                             Remarks                           

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          
1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains.                2Location:  PL=Pore Lining, M=Matrix. 
Hydric Soil Indicators:  (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils

3
: 

       Histosol (A1)        Polyvalue Below Surface (S8) (LRR S, T, U)        1 cm Muck (A9) (LRR O) 

       Histic Epipedon (A2)        Thin Dark Surface (S9) (LRR S, T, U)        2 cm Muck (A10) (LRR S) 

       Black Histic (A3)        Loamy Mucky Mineral (F1) (LRR O)        Reduced Vertic (F18) (outside MLRA 150A,B) 

       Hydrogen Sulfide (A4)        Loamy Gleyed Matrix (F2)        Piedmont Floodplain Soils (F19) (LRR P, S, T) 

       Stratified Layers (A5)        Depleted Matrix (F3)        Anomalous Bright Loamy Soils (F20) 

       Organic Bodies (A6) (LRR P, T, U)        Redox Dark Surface (F6)           (MLRA 153B) 

       5 cm Mucky Mineral (A7) (LRR P, T, U)        Depleted Dark Surface (F7)        Red Parent Material (TF2) 

       Muck Presence (A8) (LRR U)        Redox Depressions (F8)        Very Shallow Dark Surface (TF12)  

       1 cm Muck (A9) (LRR P, T)        Marl (F10) (LRR U)        Other (Explain in Remarks) 

       Depleted Below Dark Surface (A11)        Depleted Ochric (F11) (MLRA 151)  

       Thick Dark Surface (A12)        Iron-Manganese Masses (F12) (LRR O, P, T)          
3Indicators of hydrophytic vegetation and 

       Coast Prairie Redox (A16) (MLRA 150A)        Umbric Surface (F13) (LRR P, T, U)             wetland hydrology must be present, 

       Sandy Mucky Mineral (S1) (LRR O, S)        Delta Ochric (F17) (MLRA 151)             unless disturbed or problematic. 

       Sandy Gleyed Matrix (S4)        Reduced Vertic (F18) (MLRA 150A, 150B)  

       Sandy Redox (S5)        Piedmont Floodplain Soils (F19) (MLRA 149A) 

       Stripped Matrix (S6)        Anomalous Bright Loamy Soils (F20) (MLRA 149A, 153C, 153D) 

       Dark Surface (S7) (LRR P, S, T, U)  

Restrictive Layer (if observed): 

     Type:                                                                  

     Depth (inches):                                                 

 

 

Hydric Soil Present?     Yes                 No              

Remarks: 

 

 

 

SP11

0-1"
1-3"
3-20"

10 YR 4/1
10 YR 6/4
10 YR 5/1

95%
100%

95%

7.5 YR 5/8

7.5 YR 5/6

5%

5%

C

C

PL

M

Clay
Sand
Silty clay

✔

X



US Army Corps of Engineers                      Atlantic and Gulf Coastal Plain Region – Version 2.0 

WETLAND DETERMINATION DATA FORM – Atlantic and Gulf Coastal Plain Region 
 

Project/Site:                                                                                             City/County:                                                           Sampling Date:                              

Applicant/Owner:                                                                                                                                     State:                     Sampling Point:                               

Investigator(s):                                                                                         Section, Township, Range:                                                                                         

Landform (hillslope, terrace, etc.):                                                           Local relief (concave, convex, none):                                       Slope (%):                  

Subregion (LRR or MLRA):                                                  Lat:                                                 Long:                                                       Datum:                     

Soil Map Unit Name:                                                                                                                                        NWI classification:                                               

Are climatic / hydrologic conditions on the site typical for this time of year?  Yes               No               (If no, explain in Remarks.)  

Are Vegetation            , Soil             , or Hydrology              significantly disturbed?            Are “Normal Circumstances” present?   Yes               No              

Are Vegetation            , Soil             , or Hydrology              naturally problematic?             (If needed, explain any answers in Remarks.) 

SUMMARY OF FINDINGS –  Attach site map showing sampling point locations, transects, important features, etc. 

Hydrophytic Vegetation Present? Yes                 No               

Hydric Soil Present?  Yes                 No               

Wetland Hydrology Present? Yes                 No               

Is the Sampled Area 

within a Wetland?                   Yes                   No                

Remarks: 

 

 

HYDROLOGY 

Wetland Hydrology Indicators:  Secondary Indicators (minimum of two required) 

Primary Indicators (minimum of one is required; check all that apply)                                                           Surface Soil Cracks (B6) 

       Surface Water (A1)        Aquatic Fauna (B13)        Sparsely Vegetated Concave Surface (B8) 

       High Water Table (A2)        Marl Deposits (B15) (LRR U)        Drainage Patterns (B10) 

       Saturation (A3)        Hydrogen Sulfide Odor (C1)        Moss Trim Lines (B16) 

       Water Marks (B1)        Oxidized Rhizospheres along Living Roots (C3)        Dry-Season Water Table (C2) 

       Sediment Deposits (B2)        Presence of Reduced Iron (C4)        Crayfish Burrows (C8) 

       Drift Deposits (B3)        Recent Iron Reduction in Tilled Soils (C6)        Saturation Visible on Aerial Imagery (C9) 

       Algal Mat or Crust (B4)        Thin Muck Surface (C7)        Geomorphic Position (D2) 

       Iron Deposits (B5)        Other (Explain in Remarks)        Shallow Aquitard (D3) 

       Inundation Visible on Aerial Imagery (B7)         FAC-Neutral Test (D5) 

       Water-Stained Leaves (B9)         Sphagnum moss (D8) (LRR T, U) 

Field Observations: 

Surface Water Present? Yes             No             Depth (inches):                           

Water Table Present?  Yes             No             Depth (inches):                           

Saturation Present?    Yes             No             Depth (inches):                          
(includes capillary fringe) 

 

 

Wetland Hydrology Present?    Yes                 No              

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 

 

Remarks: 

 

 

WHCRWA - North/South Alignment Houston, Harris County 11/15/2017
West Harris County Regional Water Authority TX SP12

JTL, REW N/A
Plain Concave 1%

LRR T MLRA 150A 29.886627888 -95.252733282 NAD83
Gessner fine sandy loam, 0 to 1 percent slopes, occasionally ponded PFO1A?

x
x

x
X
X

x
X
X X



US Army Corps of Engineers                      Atlantic and Gulf Coastal Plain Region – Version 2.0 

VEGETATION (Four Strata) – Use scientific names of plants.     Sampling Point:                        

                            Absolute   Dominant  Indicator 
Tree Stratum  (Plot size:                               )                         % Cover    Species?    Status   

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

8.                                                                                                                                               

                                                                                                               = Total Cover 

                                                    50% of total cover:                  20% of total cover:                

Sapling/Shrub Stratum  (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

8.                                                                                                                                               

                                                                                                               = Total Cover 

                                                    50% of total cover:                  20% of total cover:                

Herb Stratum  (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

8.                                                                                                                                               

9.                                                                                                                                               

10.                                                                                                                                             

11.                                                                                                                                             

12.                                                                                                                                             

                                                                                                               = Total Cover 

                                                    50% of total cover:                  20% of total cover:                

Woody Vine Stratum  (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

                                                                                                               = Total Cover 

                                                    50% of total cover:                  20% of total cover:                

Dominance Test worksheet: 

Number of Dominant Species   
That Are OBL, FACW, or FAC:                              (A) 
 
Total Number of Dominant    
Species Across All Strata:                               (B) 
 
Percent of Dominant Species 
That Are OBL, FACW, or FAC:                              (A/B) 

 
Prevalence Index worksheet: 

       Total % Cover of:                    Multiply by:        

OBL species                        x 1 =                       

FACW species                        x 2 =                       

FAC species                        x 3 =                       

FACU species                        x 4 =                       

UPL species                        x 5 =                       

Column Totals:                        (A)                          (B) 

         Prevalence Index  = B/A =                              

Hydrophytic Vegetation Indicators:  

       1 - Rapid Test for Hydrophytic Vegetation  

       2 - Dominance Test is >50% 

       3 - Prevalence Index is ≤3.01 

       Problematic Hydrophytic Vegetation1 (Explain) 

 
1Indicators of hydric soil and wetland hydrology must 
be present, unless disturbed or problematic. 

Definitions of Four Vegetation Strata: 
 
Tree – Woody plants, excluding vines, 3 in. (7.6 cm) or 
more in diameter at breast height (DBH), regardless of 
height. 
 
Sapling/Shrub – Woody plants, excluding vines, less 
than 3 in. DBH and greater than 3.28 ft (1 m) tall. 
 
Herb – All herbaceous (non-woody) plants, regardless 
of size, and woody plants less than 3.28 ft tall. 
  
Woody vine – All woody vines greater than 3.28 ft in 
height.   
 

Hydrophytic  
Vegetation 
Present?                 Yes                 No              
 

Remarks:  (If observed, list morphological adaptations below). 

SP12

30' x 30'
1

2

50%

0 0
50% 100
0 015' x 15'
55% 220
5% 25
110% 345

3.14

✔

5' x 5'

Cynodon dactylon
Andropogon glomeratus
Ambrosia artemisiifolia
Solidago canadensis
Leptochloa dubia

30%
30%
20%
15%
10%
5%

110%

Yes
Yes
No
No
No
No

FACW
FACU
FACW
FACU
FACU
UPL

Cyperus entrerianus

55% 22%
5' x 5'

X



US Army Corps of Engineers                      Atlantic and Gulf Coastal Plain Region – Version 2.0 

SOIL                                                      Sampling Point:                        

Profile Description:  (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 

 Depth                    Matrix                                           Redox Features                              
 (inches)           Color (moist)            %           Color (moist)             %         Type1       Loc2           Texture                             Remarks                           

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          
1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains.                2Location:  PL=Pore Lining, M=Matrix. 
Hydric Soil Indicators:  (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils

3
: 

       Histosol (A1)        Polyvalue Below Surface (S8) (LRR S, T, U)        1 cm Muck (A9) (LRR O) 

       Histic Epipedon (A2)        Thin Dark Surface (S9) (LRR S, T, U)        2 cm Muck (A10) (LRR S) 

       Black Histic (A3)        Loamy Mucky Mineral (F1) (LRR O)        Reduced Vertic (F18) (outside MLRA 150A,B) 

       Hydrogen Sulfide (A4)        Loamy Gleyed Matrix (F2)        Piedmont Floodplain Soils (F19) (LRR P, S, T) 

       Stratified Layers (A5)        Depleted Matrix (F3)        Anomalous Bright Loamy Soils (F20) 

       Organic Bodies (A6) (LRR P, T, U)        Redox Dark Surface (F6)           (MLRA 153B) 

       5 cm Mucky Mineral (A7) (LRR P, T, U)        Depleted Dark Surface (F7)        Red Parent Material (TF2) 

       Muck Presence (A8) (LRR U)        Redox Depressions (F8)        Very Shallow Dark Surface (TF12)  

       1 cm Muck (A9) (LRR P, T)        Marl (F10) (LRR U)        Other (Explain in Remarks) 

       Depleted Below Dark Surface (A11)        Depleted Ochric (F11) (MLRA 151)  

       Thick Dark Surface (A12)        Iron-Manganese Masses (F12) (LRR O, P, T)          
3Indicators of hydrophytic vegetation and 

       Coast Prairie Redox (A16) (MLRA 150A)        Umbric Surface (F13) (LRR P, T, U)             wetland hydrology must be present, 

       Sandy Mucky Mineral (S1) (LRR O, S)        Delta Ochric (F17) (MLRA 151)             unless disturbed or problematic. 

       Sandy Gleyed Matrix (S4)        Reduced Vertic (F18) (MLRA 150A, 150B)  

       Sandy Redox (S5)        Piedmont Floodplain Soils (F19) (MLRA 149A) 

       Stripped Matrix (S6)        Anomalous Bright Loamy Soils (F20) (MLRA 149A, 153C, 153D) 

       Dark Surface (S7) (LRR P, S, T, U)  

Restrictive Layer (if observed): 

     Type:                                                                  

     Depth (inches):                                                 

 

 

Hydric Soil Present?     Yes                 No              

Remarks: 

 

 

 

SP12

0-2"
2-3"
3-20"
+Mottled

10 YR 4/2
10 YR 7/3
10 YR 3/1
10YR 6/2

100%

100%

60%
40%

Clay loam

Sand
Sandy loam

X



US Army Corps of Engineers                      Atlantic and Gulf Coastal Plain Region – Version 2.0 

WETLAND DETERMINATION DATA FORM – Atlantic and Gulf Coastal Plain Region 
 

Project/Site:                                                                                             City/County:                                                           Sampling Date:                              

Applicant/Owner:                                                                                                                                     State:                     Sampling Point:                               

Investigator(s):                                                                                         Section, Township, Range:                                                                                         

Landform (hillslope, terrace, etc.):                                                           Local relief (concave, convex, none):                                       Slope (%):                  

Subregion (LRR or MLRA):                                                  Lat:                                                 Long:                                                       Datum:                     

Soil Map Unit Name:                                                                                                                                        NWI classification:                                               

Are climatic / hydrologic conditions on the site typical for this time of year?  Yes               No               (If no, explain in Remarks.)  

Are Vegetation            , Soil             , or Hydrology              significantly disturbed?            Are “Normal Circumstances” present?   Yes               No              

Are Vegetation            , Soil             , or Hydrology              naturally problematic?             (If needed, explain any answers in Remarks.) 

SUMMARY OF FINDINGS –  Attach site map showing sampling point locations, transects, important features, etc. 

Hydrophytic Vegetation Present? Yes                 No               

Hydric Soil Present?  Yes                 No               

Wetland Hydrology Present? Yes                 No               

Is the Sampled Area 

within a Wetland?                   Yes                   No                

Remarks: 

 

 

HYDROLOGY 

Wetland Hydrology Indicators:  Secondary Indicators (minimum of two required) 

Primary Indicators (minimum of one is required; check all that apply)                                                           Surface Soil Cracks (B6) 

       Surface Water (A1)        Aquatic Fauna (B13)        Sparsely Vegetated Concave Surface (B8) 

       High Water Table (A2)        Marl Deposits (B15) (LRR U)        Drainage Patterns (B10) 

       Saturation (A3)        Hydrogen Sulfide Odor (C1)        Moss Trim Lines (B16) 

       Water Marks (B1)        Oxidized Rhizospheres along Living Roots (C3)        Dry-Season Water Table (C2) 

       Sediment Deposits (B2)        Presence of Reduced Iron (C4)        Crayfish Burrows (C8) 

       Drift Deposits (B3)        Recent Iron Reduction in Tilled Soils (C6)        Saturation Visible on Aerial Imagery (C9) 

       Algal Mat or Crust (B4)        Thin Muck Surface (C7)        Geomorphic Position (D2) 

       Iron Deposits (B5)        Other (Explain in Remarks)        Shallow Aquitard (D3) 

       Inundation Visible on Aerial Imagery (B7)         FAC-Neutral Test (D5) 

       Water-Stained Leaves (B9)         Sphagnum moss (D8) (LRR T, U) 

Field Observations: 

Surface Water Present? Yes             No             Depth (inches):                           

Water Table Present?  Yes             No             Depth (inches):                           

Saturation Present?    Yes             No             Depth (inches):                          
(includes capillary fringe) 

 

 

Wetland Hydrology Present?    Yes                 No              

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 

 

Remarks: 

 

 

WHCRWA - North/South Alignment Houston, Harris County 11/15/2017
West Harris County Regional Water Authority TX SP13

JTL, REW N/A
Plain Concave 1%

LRR T MLRA 150A 29.881989855 -95.257206217 NAD83
Gessner occasionally ponded-Urban land complex, 0 to 1 percent slopes N/A

x
x

x
X X
X

✔

x
X
X X



US Army Corps of Engineers                      Atlantic and Gulf Coastal Plain Region – Version 2.0 

VEGETATION (Four Strata) – Use scientific names of plants.     Sampling Point:                        

                            Absolute   Dominant  Indicator 
Tree Stratum  (Plot size:                               )                         % Cover    Species?    Status   

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

8.                                                                                                                                               

                                                                                                               = Total Cover 

                                                    50% of total cover:                  20% of total cover:                

Sapling/Shrub Stratum  (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

8.                                                                                                                                               

                                                                                                               = Total Cover 

                                                    50% of total cover:                  20% of total cover:                

Herb Stratum  (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

8.                                                                                                                                               

9.                                                                                                                                               

10.                                                                                                                                             

11.                                                                                                                                             

12.                                                                                                                                             

                                                                                                               = Total Cover 

                                                    50% of total cover:                  20% of total cover:                

Woody Vine Stratum  (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

                                                                                                               = Total Cover 

                                                    50% of total cover:                  20% of total cover:                

Dominance Test worksheet: 

Number of Dominant Species   
That Are OBL, FACW, or FAC:                              (A) 
 
Total Number of Dominant    
Species Across All Strata:                               (B) 
 
Percent of Dominant Species 
That Are OBL, FACW, or FAC:                              (A/B) 

 
Prevalence Index worksheet: 

       Total % Cover of:                    Multiply by:        

OBL species                        x 1 =                       

FACW species                        x 2 =                       

FAC species                        x 3 =                       

FACU species                        x 4 =                       

UPL species                        x 5 =                       

Column Totals:                        (A)                          (B) 

         Prevalence Index  = B/A =                              

Hydrophytic Vegetation Indicators:  

       1 - Rapid Test for Hydrophytic Vegetation  

       2 - Dominance Test is >50% 

       3 - Prevalence Index is ≤3.01 

       Problematic Hydrophytic Vegetation1 (Explain) 

 
1Indicators of hydric soil and wetland hydrology must 
be present, unless disturbed or problematic. 

Definitions of Four Vegetation Strata: 
 
Tree – Woody plants, excluding vines, 3 in. (7.6 cm) or 
more in diameter at breast height (DBH), regardless of 
height. 
 
Sapling/Shrub – Woody plants, excluding vines, less 
than 3 in. DBH and greater than 3.28 ft (1 m) tall. 
 
Herb – All herbaceous (non-woody) plants, regardless 
of size, and woody plants less than 3.28 ft tall. 
  
Woody vine – All woody vines greater than 3.28 ft in 
height.   
 

Hydrophytic  
Vegetation 
Present?                 Yes                 No              
 

Remarks:  (If observed, list morphological adaptations below). 

SP13

30' x 30'
3

3

100%

0 0
90% 180
35% 10515' x 15'

Baccharis halimifolia
25%
10%

35%

Yes
Yes

FAC
FAC

0 0Triadica sebifera
0 0
125% 285

2.28

✔

✔

17.5% 7%
5' x 5'

Sabal minor
Cyperus entrerianus
Centella erecta

60%
15%
10%
5%

90%

Yes
No
No
No

FACW
FACW
FACW
FACW

Eleocharis atropurpurea

45% 18%
5' x 5'

Nekemias arborea
Smilax bona-nox

20%
5%

25%

Yes
Yes

FAC
FAC

12.5% 5% X



US Army Corps of Engineers                      Atlantic and Gulf Coastal Plain Region – Version 2.0 

SOIL                                                      Sampling Point:                        

Profile Description:  (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 

 Depth                    Matrix                                           Redox Features                              
 (inches)           Color (moist)            %           Color (moist)             %         Type1       Loc2           Texture                             Remarks                           

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          
1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains.                2Location:  PL=Pore Lining, M=Matrix. 
Hydric Soil Indicators:  (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils

3
: 

       Histosol (A1)        Polyvalue Below Surface (S8) (LRR S, T, U)        1 cm Muck (A9) (LRR O) 

       Histic Epipedon (A2)        Thin Dark Surface (S9) (LRR S, T, U)        2 cm Muck (A10) (LRR S) 

       Black Histic (A3)        Loamy Mucky Mineral (F1) (LRR O)        Reduced Vertic (F18) (outside MLRA 150A,B) 

       Hydrogen Sulfide (A4)        Loamy Gleyed Matrix (F2)        Piedmont Floodplain Soils (F19) (LRR P, S, T) 

       Stratified Layers (A5)        Depleted Matrix (F3)        Anomalous Bright Loamy Soils (F20) 

       Organic Bodies (A6) (LRR P, T, U)        Redox Dark Surface (F6)           (MLRA 153B) 

       5 cm Mucky Mineral (A7) (LRR P, T, U)        Depleted Dark Surface (F7)        Red Parent Material (TF2) 

       Muck Presence (A8) (LRR U)        Redox Depressions (F8)        Very Shallow Dark Surface (TF12)  

       1 cm Muck (A9) (LRR P, T)        Marl (F10) (LRR U)        Other (Explain in Remarks) 

       Depleted Below Dark Surface (A11)        Depleted Ochric (F11) (MLRA 151)  

       Thick Dark Surface (A12)        Iron-Manganese Masses (F12) (LRR O, P, T)          
3Indicators of hydrophytic vegetation and 

       Coast Prairie Redox (A16) (MLRA 150A)        Umbric Surface (F13) (LRR P, T, U)             wetland hydrology must be present, 

       Sandy Mucky Mineral (S1) (LRR O, S)        Delta Ochric (F17) (MLRA 151)             unless disturbed or problematic. 

       Sandy Gleyed Matrix (S4)        Reduced Vertic (F18) (MLRA 150A, 150B)  

       Sandy Redox (S5)        Piedmont Floodplain Soils (F19) (MLRA 149A) 

       Stripped Matrix (S6)        Anomalous Bright Loamy Soils (F20) (MLRA 149A, 153C, 153D) 

       Dark Surface (S7) (LRR P, S, T, U)  

Restrictive Layer (if observed): 

     Type:                                                                  

     Depth (inches):                                                 

 

 

Hydric Soil Present?     Yes                 No              

Remarks: 

 

 

 

SP13

0-8"
8-20"

10 YR 4/1
10 YR 5/1

98%
100

7.5 YR 4/6 2% C M Silty clay

Silty loam

✔

X



US Army Corps of Engineers                      Atlantic and Gulf Coastal Plain Region – Version 2.0 

WETLAND DETERMINATION DATA FORM – Atlantic and Gulf Coastal Plain Region 
 

Project/Site:                                                                                             City/County:                                                           Sampling Date:                              

Applicant/Owner:                                                                                                                                     State:                     Sampling Point:                               

Investigator(s):                                                                                         Section, Township, Range:                                                                                         

Landform (hillslope, terrace, etc.):                                                           Local relief (concave, convex, none):                                       Slope (%):                  

Subregion (LRR or MLRA):                                                  Lat:                                                 Long:                                                       Datum:                     

Soil Map Unit Name:                                                                                                                                        NWI classification:                                               

Are climatic / hydrologic conditions on the site typical for this time of year?  Yes               No               (If no, explain in Remarks.)  

Are Vegetation            , Soil             , or Hydrology              significantly disturbed?            Are “Normal Circumstances” present?   Yes               No              

Are Vegetation            , Soil             , or Hydrology              naturally problematic?             (If needed, explain any answers in Remarks.) 

SUMMARY OF FINDINGS –  Attach site map showing sampling point locations, transects, important features, etc. 

Hydrophytic Vegetation Present? Yes                 No               

Hydric Soil Present?  Yes                 No               

Wetland Hydrology Present? Yes                 No               

Is the Sampled Area 

within a Wetland?                   Yes                   No                

Remarks: 

 

 

HYDROLOGY 

Wetland Hydrology Indicators:  Secondary Indicators (minimum of two required) 

Primary Indicators (minimum of one is required; check all that apply)                                                           Surface Soil Cracks (B6) 

       Surface Water (A1)        Aquatic Fauna (B13)        Sparsely Vegetated Concave Surface (B8) 

       High Water Table (A2)        Marl Deposits (B15) (LRR U)        Drainage Patterns (B10) 

       Saturation (A3)        Hydrogen Sulfide Odor (C1)        Moss Trim Lines (B16) 

       Water Marks (B1)        Oxidized Rhizospheres along Living Roots (C3)        Dry-Season Water Table (C2) 

       Sediment Deposits (B2)        Presence of Reduced Iron (C4)        Crayfish Burrows (C8) 

       Drift Deposits (B3)        Recent Iron Reduction in Tilled Soils (C6)        Saturation Visible on Aerial Imagery (C9) 

       Algal Mat or Crust (B4)        Thin Muck Surface (C7)        Geomorphic Position (D2) 

       Iron Deposits (B5)        Other (Explain in Remarks)        Shallow Aquitard (D3) 

       Inundation Visible on Aerial Imagery (B7)         FAC-Neutral Test (D5) 

       Water-Stained Leaves (B9)         Sphagnum moss (D8) (LRR T, U) 

Field Observations: 

Surface Water Present? Yes             No             Depth (inches):                           

Water Table Present?  Yes             No             Depth (inches):                           

Saturation Present?    Yes             No             Depth (inches):                          
(includes capillary fringe) 

 

 

Wetland Hydrology Present?    Yes                 No              

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 

 

Remarks: 

 

 

WHCRWA - North/South Alignment Houston, Harris County 11/15/2017
West Harris County Regional Water Authority TX SP14

JTL, REW N/A
Plain Concave 1%

LRR T MLRA 150A 29.877696940 -95.261556028 NAD83
Ce, Ge, and Gu N/A

x
x

x
X X
X

✔

✔

x
X
X X



US Army Corps of Engineers                      Atlantic and Gulf Coastal Plain Region – Version 2.0 

VEGETATION (Four Strata) – Use scientific names of plants.     Sampling Point:                        

                            Absolute   Dominant  Indicator 
Tree Stratum  (Plot size:                               )                         % Cover    Species?    Status   

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

8.                                                                                                                                               

                                                                                                               = Total Cover 

                                                    50% of total cover:                  20% of total cover:                

Sapling/Shrub Stratum  (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

8.                                                                                                                                               

                                                                                                               = Total Cover 

                                                    50% of total cover:                  20% of total cover:                

Herb Stratum  (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

8.                                                                                                                                               

9.                                                                                                                                               

10.                                                                                                                                             

11.                                                                                                                                             

12.                                                                                                                                             

                                                                                                               = Total Cover 

                                                    50% of total cover:                  20% of total cover:                

Woody Vine Stratum  (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

                                                                                                               = Total Cover 

                                                    50% of total cover:                  20% of total cover:                

Dominance Test worksheet: 

Number of Dominant Species   
That Are OBL, FACW, or FAC:                              (A) 
 
Total Number of Dominant    
Species Across All Strata:                               (B) 
 
Percent of Dominant Species 
That Are OBL, FACW, or FAC:                              (A/B) 

 
Prevalence Index worksheet: 

       Total % Cover of:                    Multiply by:        

OBL species                        x 1 =                       

FACW species                        x 2 =                       

FAC species                        x 3 =                       

FACU species                        x 4 =                       

UPL species                        x 5 =                       

Column Totals:                        (A)                          (B) 

         Prevalence Index  = B/A =                              

Hydrophytic Vegetation Indicators:  

       1 - Rapid Test for Hydrophytic Vegetation  

       2 - Dominance Test is >50% 

       3 - Prevalence Index is ≤3.01 

       Problematic Hydrophytic Vegetation1 (Explain) 

 
1Indicators of hydric soil and wetland hydrology must 
be present, unless disturbed or problematic. 

Definitions of Four Vegetation Strata: 
 
Tree – Woody plants, excluding vines, 3 in. (7.6 cm) or 
more in diameter at breast height (DBH), regardless of 
height. 
 
Sapling/Shrub – Woody plants, excluding vines, less 
than 3 in. DBH and greater than 3.28 ft (1 m) tall. 
 
Herb – All herbaceous (non-woody) plants, regardless 
of size, and woody plants less than 3.28 ft tall. 
  
Woody vine – All woody vines greater than 3.28 ft in 
height.   
 

Hydrophytic  
Vegetation 
Present?                 Yes                 No              
 

Remarks:  (If observed, list morphological adaptations below). 

SP14

30' x 30'

Pinus taeda
Quercus nigra 25%

10%

40%

Yes
Yes

FAC
FAC

4

4

100%

35% 35
62% 12420% 8%
40% 12015' x 15'
0 0
0 0
137% 279

2.04

✔

✔

5' x 5'

Juncus effusus
Rhynchospora caduca
Sabal minor
Sesbania drummondi
Andropogon glomeratus
Setaria parviflora

35%
20%
15%
10%
10%
5%
2%

97%

Yes
Yes
No
No
No
No
No

FACW
OBL
OBL
FACW
FACW
FACW
FACW

Cyperus entrerianus

48.5% 19.4%
5' x 5'

X



US Army Corps of Engineers                      Atlantic and Gulf Coastal Plain Region – Version 2.0 

SOIL                                                      Sampling Point:                        

Profile Description:  (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 

 Depth                    Matrix                                           Redox Features                              
 (inches)           Color (moist)            %           Color (moist)             %         Type1       Loc2           Texture                             Remarks                           

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          
1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains.                2Location:  PL=Pore Lining, M=Matrix. 
Hydric Soil Indicators:  (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils

3
: 

       Histosol (A1)        Polyvalue Below Surface (S8) (LRR S, T, U)        1 cm Muck (A9) (LRR O) 

       Histic Epipedon (A2)        Thin Dark Surface (S9) (LRR S, T, U)        2 cm Muck (A10) (LRR S) 

       Black Histic (A3)        Loamy Mucky Mineral (F1) (LRR O)        Reduced Vertic (F18) (outside MLRA 150A,B) 

       Hydrogen Sulfide (A4)        Loamy Gleyed Matrix (F2)        Piedmont Floodplain Soils (F19) (LRR P, S, T) 

       Stratified Layers (A5)        Depleted Matrix (F3)        Anomalous Bright Loamy Soils (F20) 

       Organic Bodies (A6) (LRR P, T, U)        Redox Dark Surface (F6)           (MLRA 153B) 

       5 cm Mucky Mineral (A7) (LRR P, T, U)        Depleted Dark Surface (F7)        Red Parent Material (TF2) 

       Muck Presence (A8) (LRR U)        Redox Depressions (F8)        Very Shallow Dark Surface (TF12)  

       1 cm Muck (A9) (LRR P, T)        Marl (F10) (LRR U)        Other (Explain in Remarks) 

       Depleted Below Dark Surface (A11)        Depleted Ochric (F11) (MLRA 151)  

       Thick Dark Surface (A12)        Iron-Manganese Masses (F12) (LRR O, P, T)          
3Indicators of hydrophytic vegetation and 

       Coast Prairie Redox (A16) (MLRA 150A)        Umbric Surface (F13) (LRR P, T, U)             wetland hydrology must be present, 

       Sandy Mucky Mineral (S1) (LRR O, S)        Delta Ochric (F17) (MLRA 151)             unless disturbed or problematic. 

       Sandy Gleyed Matrix (S4)        Reduced Vertic (F18) (MLRA 150A, 150B)  

       Sandy Redox (S5)        Piedmont Floodplain Soils (F19) (MLRA 149A) 

       Stripped Matrix (S6)        Anomalous Bright Loamy Soils (F20) (MLRA 149A, 153C, 153D) 

       Dark Surface (S7) (LRR P, S, T, U)  

Restrictive Layer (if observed): 

     Type:                                                                  

     Depth (inches):                                                 

 

 

Hydric Soil Present?     Yes                 No              

Remarks: 

 

 

 

SP14

0-20"
+Mottled

10 YR 4/1
7.5 YR 7/1

70%
25%

7.5 YR 5/6 5% C M Clay loam

✔

X



US Army Corps of Engineers                      Atlantic and Gulf Coastal Plain Region – Version 2.0 

WETLAND DETERMINATION DATA FORM – Atlantic and Gulf Coastal Plain Region 
 

Project/Site:                                                                                             City/County:                                                           Sampling Date:                              

Applicant/Owner:                                                                                                                                     State:                     Sampling Point:                               

Investigator(s):                                                                                         Section, Township, Range:                                                                                         

Landform (hillslope, terrace, etc.):                                                           Local relief (concave, convex, none):                                       Slope (%):                  

Subregion (LRR or MLRA):                                                  Lat:                                                 Long:                                                       Datum:                     

Soil Map Unit Name:                                                                                                                                        NWI classification:                                               

Are climatic / hydrologic conditions on the site typical for this time of year?  Yes               No               (If no, explain in Remarks.)  

Are Vegetation            , Soil             , or Hydrology              significantly disturbed?            Are “Normal Circumstances” present?   Yes               No              

Are Vegetation            , Soil             , or Hydrology              naturally problematic?             (If needed, explain any answers in Remarks.) 

SUMMARY OF FINDINGS –  Attach site map showing sampling point locations, transects, important features, etc. 

Hydrophytic Vegetation Present? Yes                 No               

Hydric Soil Present?  Yes                 No               

Wetland Hydrology Present? Yes                 No               

Is the Sampled Area 

within a Wetland?                   Yes                   No                

Remarks: 

 

 

HYDROLOGY 

Wetland Hydrology Indicators:  Secondary Indicators (minimum of two required) 

Primary Indicators (minimum of one is required; check all that apply)                                                           Surface Soil Cracks (B6) 

       Surface Water (A1)        Aquatic Fauna (B13)        Sparsely Vegetated Concave Surface (B8) 

       High Water Table (A2)        Marl Deposits (B15) (LRR U)        Drainage Patterns (B10) 

       Saturation (A3)        Hydrogen Sulfide Odor (C1)        Moss Trim Lines (B16) 

       Water Marks (B1)        Oxidized Rhizospheres along Living Roots (C3)        Dry-Season Water Table (C2) 

       Sediment Deposits (B2)        Presence of Reduced Iron (C4)        Crayfish Burrows (C8) 

       Drift Deposits (B3)        Recent Iron Reduction in Tilled Soils (C6)        Saturation Visible on Aerial Imagery (C9) 

       Algal Mat or Crust (B4)        Thin Muck Surface (C7)        Geomorphic Position (D2) 

       Iron Deposits (B5)        Other (Explain in Remarks)        Shallow Aquitard (D3) 

       Inundation Visible on Aerial Imagery (B7)         FAC-Neutral Test (D5) 

       Water-Stained Leaves (B9)         Sphagnum moss (D8) (LRR T, U) 

Field Observations: 

Surface Water Present? Yes             No             Depth (inches):                           

Water Table Present?  Yes             No             Depth (inches):                           

Saturation Present?    Yes             No             Depth (inches):                          
(includes capillary fringe) 

 

 

Wetland Hydrology Present?    Yes                 No              

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 

 

Remarks: 

 

 

WHCRWA - North/South Alignment Houston, Harris County 11/16/2017
West Harris County Regional Water Authority TX SP15

JTL, CAG N/A
Plain Flat 0

LRR T MLRA 150A 29.872123484 -95.268337853 NAD83
Clodine-Urban land complex N/A

x
x

x
X X
X

x
X
X X



US Army Corps of Engineers                      Atlantic and Gulf Coastal Plain Region – Version 2.0 

VEGETATION (Four Strata) – Use scientific names of plants.     Sampling Point:                        

                            Absolute   Dominant  Indicator 
Tree Stratum  (Plot size:                               )                         % Cover    Species?    Status   

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

8.                                                                                                                                               

                                                                                                               = Total Cover 

                                                    50% of total cover:                  20% of total cover:                

Sapling/Shrub Stratum  (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

8.                                                                                                                                               

                                                                                                               = Total Cover 

                                                    50% of total cover:                  20% of total cover:                

Herb Stratum  (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

8.                                                                                                                                               

9.                                                                                                                                               

10.                                                                                                                                             

11.                                                                                                                                             

12.                                                                                                                                             

                                                                                                               = Total Cover 

                                                    50% of total cover:                  20% of total cover:                

Woody Vine Stratum  (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

                                                                                                               = Total Cover 

                                                    50% of total cover:                  20% of total cover:                

Dominance Test worksheet: 

Number of Dominant Species   
That Are OBL, FACW, or FAC:                              (A) 
 
Total Number of Dominant    
Species Across All Strata:                               (B) 
 
Percent of Dominant Species 
That Are OBL, FACW, or FAC:                              (A/B) 

 
Prevalence Index worksheet: 

       Total % Cover of:                    Multiply by:        

OBL species                        x 1 =                       

FACW species                        x 2 =                       

FAC species                        x 3 =                       

FACU species                        x 4 =                       

UPL species                        x 5 =                       

Column Totals:                        (A)                          (B) 

         Prevalence Index  = B/A =                              

Hydrophytic Vegetation Indicators:  

       1 - Rapid Test for Hydrophytic Vegetation  

       2 - Dominance Test is >50% 

       3 - Prevalence Index is ≤3.01 

       Problematic Hydrophytic Vegetation1 (Explain) 

 
1Indicators of hydric soil and wetland hydrology must 
be present, unless disturbed or problematic. 

Definitions of Four Vegetation Strata: 
 
Tree – Woody plants, excluding vines, 3 in. (7.6 cm) or 
more in diameter at breast height (DBH), regardless of 
height. 
 
Sapling/Shrub – Woody plants, excluding vines, less 
than 3 in. DBH and greater than 3.28 ft (1 m) tall. 
 
Herb – All herbaceous (non-woody) plants, regardless 
of size, and woody plants less than 3.28 ft tall. 
  
Woody vine – All woody vines greater than 3.28 ft in 
height.   
 

Hydrophytic  
Vegetation 
Present?                 Yes                 No              
 

Remarks:  (If observed, list morphological adaptations below). 

SP15

30' x 30'
Quercus nigra 40%

40%

Yes FAC 2

3

66%

0 0
15% 3020% 8%
65% 19515' x 15'
50% 200
15% 75
145% 500

3.45

✔

5' x 5'

Chloris texensis
Setaria parviflora
Sabal minor

50%
15%
10%
5%

80%

Yes
No
No
No

FACU
UPL
FACW
FACW

Cynodon dactylon

40% 16%
5' x 5'

Nekemias arborea 25%

25%

Yes FAC

12.5% 5% X



US Army Corps of Engineers                      Atlantic and Gulf Coastal Plain Region – Version 2.0 

SOIL                                                      Sampling Point:                        

Profile Description:  (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 

 Depth                    Matrix                                           Redox Features                              
 (inches)           Color (moist)            %           Color (moist)             %         Type1       Loc2           Texture                             Remarks                           

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          
1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains.                2Location:  PL=Pore Lining, M=Matrix. 
Hydric Soil Indicators:  (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils

3
: 

       Histosol (A1)        Polyvalue Below Surface (S8) (LRR S, T, U)        1 cm Muck (A9) (LRR O) 

       Histic Epipedon (A2)        Thin Dark Surface (S9) (LRR S, T, U)        2 cm Muck (A10) (LRR S) 

       Black Histic (A3)        Loamy Mucky Mineral (F1) (LRR O)        Reduced Vertic (F18) (outside MLRA 150A,B) 

       Hydrogen Sulfide (A4)        Loamy Gleyed Matrix (F2)        Piedmont Floodplain Soils (F19) (LRR P, S, T) 

       Stratified Layers (A5)        Depleted Matrix (F3)        Anomalous Bright Loamy Soils (F20) 

       Organic Bodies (A6) (LRR P, T, U)        Redox Dark Surface (F6)           (MLRA 153B) 

       5 cm Mucky Mineral (A7) (LRR P, T, U)        Depleted Dark Surface (F7)        Red Parent Material (TF2) 

       Muck Presence (A8) (LRR U)        Redox Depressions (F8)        Very Shallow Dark Surface (TF12)  

       1 cm Muck (A9) (LRR P, T)        Marl (F10) (LRR U)        Other (Explain in Remarks) 

       Depleted Below Dark Surface (A11)        Depleted Ochric (F11) (MLRA 151)  

       Thick Dark Surface (A12)        Iron-Manganese Masses (F12) (LRR O, P, T)          
3Indicators of hydrophytic vegetation and 

       Coast Prairie Redox (A16) (MLRA 150A)        Umbric Surface (F13) (LRR P, T, U)             wetland hydrology must be present, 

       Sandy Mucky Mineral (S1) (LRR O, S)        Delta Ochric (F17) (MLRA 151)             unless disturbed or problematic. 

       Sandy Gleyed Matrix (S4)        Reduced Vertic (F18) (MLRA 150A, 150B)  

       Sandy Redox (S5)        Piedmont Floodplain Soils (F19) (MLRA 149A) 

       Stripped Matrix (S6)        Anomalous Bright Loamy Soils (F20) (MLRA 149A, 153C, 153D) 

       Dark Surface (S7) (LRR P, S, T, U)  

Restrictive Layer (if observed): 

     Type:                                                                  

     Depth (inches):                                                 

 

 

Hydric Soil Present?     Yes                 No              

Remarks: 

 

 

 

SP15

0-6"
6-10"

10 YR 5/3
10 YR 7/2

100%

100%

Silt loam
Silt loam

Hard pan
10" X



US Army Corps of Engineers                      Atlantic and Gulf Coastal Plain Region – Version 2.0 

WETLAND DETERMINATION DATA FORM – Atlantic and Gulf Coastal Plain Region 
 

Project/Site:                                                                                             City/County:                                                           Sampling Date:                              

Applicant/Owner:                                                                                                                                     State:                     Sampling Point:                               

Investigator(s):                                                                                         Section, Township, Range:                                                                                         

Landform (hillslope, terrace, etc.):                                                           Local relief (concave, convex, none):                                       Slope (%):                  

Subregion (LRR or MLRA):                                                  Lat:                                                 Long:                                                       Datum:                     

Soil Map Unit Name:                                                                                                                                        NWI classification:                                               

Are climatic / hydrologic conditions on the site typical for this time of year?  Yes               No               (If no, explain in Remarks.)  

Are Vegetation            , Soil             , or Hydrology              significantly disturbed?            Are “Normal Circumstances” present?   Yes               No              

Are Vegetation            , Soil             , or Hydrology              naturally problematic?             (If needed, explain any answers in Remarks.) 

SUMMARY OF FINDINGS –  Attach site map showing sampling point locations, transects, important features, etc. 

Hydrophytic Vegetation Present? Yes                 No               

Hydric Soil Present?  Yes                 No               

Wetland Hydrology Present? Yes                 No               

Is the Sampled Area 

within a Wetland?                   Yes                   No                

Remarks: 

 

 

HYDROLOGY 

Wetland Hydrology Indicators:  Secondary Indicators (minimum of two required) 

Primary Indicators (minimum of one is required; check all that apply)                                                           Surface Soil Cracks (B6) 

       Surface Water (A1)        Aquatic Fauna (B13)        Sparsely Vegetated Concave Surface (B8) 

       High Water Table (A2)        Marl Deposits (B15) (LRR U)        Drainage Patterns (B10) 

       Saturation (A3)        Hydrogen Sulfide Odor (C1)        Moss Trim Lines (B16) 

       Water Marks (B1)        Oxidized Rhizospheres along Living Roots (C3)        Dry-Season Water Table (C2) 

       Sediment Deposits (B2)        Presence of Reduced Iron (C4)        Crayfish Burrows (C8) 

       Drift Deposits (B3)        Recent Iron Reduction in Tilled Soils (C6)        Saturation Visible on Aerial Imagery (C9) 

       Algal Mat or Crust (B4)        Thin Muck Surface (C7)        Geomorphic Position (D2) 

       Iron Deposits (B5)        Other (Explain in Remarks)        Shallow Aquitard (D3) 

       Inundation Visible on Aerial Imagery (B7)         FAC-Neutral Test (D5) 

       Water-Stained Leaves (B9)         Sphagnum moss (D8) (LRR T, U) 

Field Observations: 

Surface Water Present? Yes             No             Depth (inches):                           

Water Table Present?  Yes             No             Depth (inches):                           

Saturation Present?    Yes             No             Depth (inches):                          
(includes capillary fringe) 

 

 

Wetland Hydrology Present?    Yes                 No              

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 

 

Remarks: 

 

 

WHCRWA - North/South Alignment Houston, Harris County 11/16/2017
West Harris County Regional Water Authority TX SP16

JTL, CAG N/A
Plain Flat 0

LRR T MLRA 150A 29.874456426 -95.265220686 NAD83
Clodine-Urban land complex N/A

x
x

x
X X

X

x
X
X X



US Army Corps of Engineers                      Atlantic and Gulf Coastal Plain Region – Version 2.0 

VEGETATION (Four Strata) – Use scientific names of plants.     Sampling Point:                        

                            Absolute   Dominant  Indicator 
Tree Stratum  (Plot size:                               )                         % Cover    Species?    Status   

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

8.                                                                                                                                               

                                                                                                               = Total Cover 

                                                    50% of total cover:                  20% of total cover:                

Sapling/Shrub Stratum  (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

8.                                                                                                                                               

                                                                                                               = Total Cover 

                                                    50% of total cover:                  20% of total cover:                

Herb Stratum  (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

8.                                                                                                                                               

9.                                                                                                                                               

10.                                                                                                                                             

11.                                                                                                                                             

12.                                                                                                                                             

                                                                                                               = Total Cover 

                                                    50% of total cover:                  20% of total cover:                

Woody Vine Stratum  (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

                                                                                                               = Total Cover 

                                                    50% of total cover:                  20% of total cover:                

Dominance Test worksheet: 

Number of Dominant Species   
That Are OBL, FACW, or FAC:                              (A) 
 
Total Number of Dominant    
Species Across All Strata:                               (B) 
 
Percent of Dominant Species 
That Are OBL, FACW, or FAC:                              (A/B) 

 
Prevalence Index worksheet: 

       Total % Cover of:                    Multiply by:        

OBL species                        x 1 =                       

FACW species                        x 2 =                       

FAC species                        x 3 =                       

FACU species                        x 4 =                       

UPL species                        x 5 =                       

Column Totals:                        (A)                          (B) 

         Prevalence Index  = B/A =                              

Hydrophytic Vegetation Indicators:  

       1 - Rapid Test for Hydrophytic Vegetation  

       2 - Dominance Test is >50% 

       3 - Prevalence Index is ≤3.01 

       Problematic Hydrophytic Vegetation1 (Explain) 

 
1Indicators of hydric soil and wetland hydrology must 
be present, unless disturbed or problematic. 

Definitions of Four Vegetation Strata: 
 
Tree – Woody plants, excluding vines, 3 in. (7.6 cm) or 
more in diameter at breast height (DBH), regardless of 
height. 
 
Sapling/Shrub – Woody plants, excluding vines, less 
than 3 in. DBH and greater than 3.28 ft (1 m) tall. 
 
Herb – All herbaceous (non-woody) plants, regardless 
of size, and woody plants less than 3.28 ft tall. 
  
Woody vine – All woody vines greater than 3.28 ft in 
height.   
 

Hydrophytic  
Vegetation 
Present?                 Yes                 No              
 

Remarks:  (If observed, list morphological adaptations below). 

SP16

30' x 30'
0

2

0%

0 0
10% 20
5% 1515' x 15'
65% 260
20% 100
100% 395

3.95

5' x 5'

Bothriochloa ischaemum
Solidago canadensis
Andropogon glomeratus
Paspalum dilatatum

50%
20%
15%
10%
5%

100%

Yes
Yes
No
No
No

FACU
UPL
FACU
FACW
FAC

Cynodon dactylon

50% 20%
5' x 5'

X



US Army Corps of Engineers                      Atlantic and Gulf Coastal Plain Region – Version 2.0 

SOIL                                                      Sampling Point:                        

Profile Description:  (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 

 Depth                    Matrix                                           Redox Features                              
 (inches)           Color (moist)            %           Color (moist)             %         Type1       Loc2           Texture                             Remarks                           

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          
1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains.                2Location:  PL=Pore Lining, M=Matrix. 
Hydric Soil Indicators:  (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils

3
: 

       Histosol (A1)        Polyvalue Below Surface (S8) (LRR S, T, U)        1 cm Muck (A9) (LRR O) 

       Histic Epipedon (A2)        Thin Dark Surface (S9) (LRR S, T, U)        2 cm Muck (A10) (LRR S) 

       Black Histic (A3)        Loamy Mucky Mineral (F1) (LRR O)        Reduced Vertic (F18) (outside MLRA 150A,B) 

       Hydrogen Sulfide (A4)        Loamy Gleyed Matrix (F2)        Piedmont Floodplain Soils (F19) (LRR P, S, T) 

       Stratified Layers (A5)        Depleted Matrix (F3)        Anomalous Bright Loamy Soils (F20) 

       Organic Bodies (A6) (LRR P, T, U)        Redox Dark Surface (F6)           (MLRA 153B) 

       5 cm Mucky Mineral (A7) (LRR P, T, U)        Depleted Dark Surface (F7)        Red Parent Material (TF2) 

       Muck Presence (A8) (LRR U)        Redox Depressions (F8)        Very Shallow Dark Surface (TF12)  

       1 cm Muck (A9) (LRR P, T)        Marl (F10) (LRR U)        Other (Explain in Remarks) 

       Depleted Below Dark Surface (A11)        Depleted Ochric (F11) (MLRA 151)  

       Thick Dark Surface (A12)        Iron-Manganese Masses (F12) (LRR O, P, T)          
3Indicators of hydrophytic vegetation and 

       Coast Prairie Redox (A16) (MLRA 150A)        Umbric Surface (F13) (LRR P, T, U)             wetland hydrology must be present, 

       Sandy Mucky Mineral (S1) (LRR O, S)        Delta Ochric (F17) (MLRA 151)             unless disturbed or problematic. 

       Sandy Gleyed Matrix (S4)        Reduced Vertic (F18) (MLRA 150A, 150B)  

       Sandy Redox (S5)        Piedmont Floodplain Soils (F19) (MLRA 149A) 

       Stripped Matrix (S6)        Anomalous Bright Loamy Soils (F20) (MLRA 149A, 153C, 153D) 

       Dark Surface (S7) (LRR P, S, T, U)  

Restrictive Layer (if observed): 

     Type:                                                                  

     Depth (inches):                                                 

 

 

Hydric Soil Present?     Yes                 No              

Remarks: 

 

 

 

SP16

0-20" 10 YR 4/2 80% 10 YR 5/8 20% C M Clay loam

✔

Hard pan
10" X



US Army Corps of Engineers                      Atlantic and Gulf Coastal Plain Region – Version 2.0 

WETLAND DETERMINATION DATA FORM – Atlantic and Gulf Coastal Plain Region 
 

Project/Site:                                                                                             City/County:                                                           Sampling Date:                              

Applicant/Owner:                                                                                                                                     State:                     Sampling Point:                               

Investigator(s):                                                                                         Section, Township, Range:                                                                                         

Landform (hillslope, terrace, etc.):                                                           Local relief (concave, convex, none):                                       Slope (%):                  

Subregion (LRR or MLRA):                                                  Lat:                                                 Long:                                                       Datum:                     

Soil Map Unit Name:                                                                                                                                        NWI classification:                                               

Are climatic / hydrologic conditions on the site typical for this time of year?  Yes               No               (If no, explain in Remarks.)  

Are Vegetation            , Soil             , or Hydrology              significantly disturbed?            Are “Normal Circumstances” present?   Yes               No              

Are Vegetation            , Soil             , or Hydrology              naturally problematic?             (If needed, explain any answers in Remarks.) 

SUMMARY OF FINDINGS –  Attach site map showing sampling point locations, transects, important features, etc. 

Hydrophytic Vegetation Present? Yes                 No               

Hydric Soil Present?  Yes                 No               

Wetland Hydrology Present? Yes                 No               

Is the Sampled Area 

within a Wetland?                   Yes                   No                

Remarks: 

 

 

HYDROLOGY 

Wetland Hydrology Indicators:  Secondary Indicators (minimum of two required) 

Primary Indicators (minimum of one is required; check all that apply)                                                           Surface Soil Cracks (B6) 

       Surface Water (A1)        Aquatic Fauna (B13)        Sparsely Vegetated Concave Surface (B8) 

       High Water Table (A2)        Marl Deposits (B15) (LRR U)        Drainage Patterns (B10) 

       Saturation (A3)        Hydrogen Sulfide Odor (C1)        Moss Trim Lines (B16) 

       Water Marks (B1)        Oxidized Rhizospheres along Living Roots (C3)        Dry-Season Water Table (C2) 

       Sediment Deposits (B2)        Presence of Reduced Iron (C4)        Crayfish Burrows (C8) 

       Drift Deposits (B3)        Recent Iron Reduction in Tilled Soils (C6)        Saturation Visible on Aerial Imagery (C9) 

       Algal Mat or Crust (B4)        Thin Muck Surface (C7)        Geomorphic Position (D2) 

       Iron Deposits (B5)        Other (Explain in Remarks)        Shallow Aquitard (D3) 

       Inundation Visible on Aerial Imagery (B7)         FAC-Neutral Test (D5) 

       Water-Stained Leaves (B9)         Sphagnum moss (D8) (LRR T, U) 

Field Observations: 

Surface Water Present? Yes             No             Depth (inches):                           

Water Table Present?  Yes             No             Depth (inches):                           

Saturation Present?    Yes             No             Depth (inches):                          
(includes capillary fringe) 

 

 

Wetland Hydrology Present?    Yes                 No              

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 

 

Remarks: 

 

 

WHCRWA - North/South Alignment Houston, Harris County 11/16/2017
West Harris County Regional Water Authority TX SP17

JTL, CAG N/A
Plain Concave 1%

LRR T MLRA 150A 29.875213869 -95.264523240 NAD83
Clodine-Urban land complex N/A

X
x

x
X X
X

✔

x
x
x X



US Army Corps of Engineers                      Atlantic and Gulf Coastal Plain Region – Version 2.0 

VEGETATION (Four Strata) – Use scientific names of plants.     Sampling Point:                        

                            Absolute   Dominant  Indicator 
Tree Stratum  (Plot size:                               )                         % Cover    Species?    Status   

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

8.                                                                                                                                               

                                                                                                               = Total Cover 

                                                    50% of total cover:                  20% of total cover:                

Sapling/Shrub Stratum  (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

8.                                                                                                                                               

                                                                                                               = Total Cover 

                                                    50% of total cover:                  20% of total cover:                

Herb Stratum  (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

8.                                                                                                                                               

9.                                                                                                                                               

10.                                                                                                                                             

11.                                                                                                                                             

12.                                                                                                                                             

                                                                                                               = Total Cover 

                                                    50% of total cover:                  20% of total cover:                

Woody Vine Stratum  (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

                                                                                                               = Total Cover 

                                                    50% of total cover:                  20% of total cover:                

Dominance Test worksheet: 

Number of Dominant Species   
That Are OBL, FACW, or FAC:                              (A) 
 
Total Number of Dominant    
Species Across All Strata:                               (B) 
 
Percent of Dominant Species 
That Are OBL, FACW, or FAC:                              (A/B) 

 
Prevalence Index worksheet: 

       Total % Cover of:                    Multiply by:        

OBL species                        x 1 =                       

FACW species                        x 2 =                       

FAC species                        x 3 =                       

FACU species                        x 4 =                       

UPL species                        x 5 =                       

Column Totals:                        (A)                          (B) 

         Prevalence Index  = B/A =                              

Hydrophytic Vegetation Indicators:  

       1 - Rapid Test for Hydrophytic Vegetation  

       2 - Dominance Test is >50% 

       3 - Prevalence Index is ≤3.01 

       Problematic Hydrophytic Vegetation1 (Explain) 

 
1Indicators of hydric soil and wetland hydrology must 
be present, unless disturbed or problematic. 

Definitions of Four Vegetation Strata: 
 
Tree – Woody plants, excluding vines, 3 in. (7.6 cm) or 
more in diameter at breast height (DBH), regardless of 
height. 
 
Sapling/Shrub – Woody plants, excluding vines, less 
than 3 in. DBH and greater than 3.28 ft (1 m) tall. 
 
Herb – All herbaceous (non-woody) plants, regardless 
of size, and woody plants less than 3.28 ft tall. 
  
Woody vine – All woody vines greater than 3.28 ft in 
height.   
 

Hydrophytic  
Vegetation 
Present?                 Yes                 No              
 

Remarks:  (If observed, list morphological adaptations below). 

SP17

30 ft

Pinus taeda
Triadica sebifera 50

20

70

YES
YES

FAC
FAC

6

8

75%

0 0
75% 15035 14
115% 345

15 ft

Quercus nigra
Triadica sebifera

20
15
10

45

YES
YES
YES

FAC
FAC
FAC

25% 100Ilex vomitoria
0 0
215% 595

2.77

✔

✔

22.5 9
5 ft
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YES FACWSabal minor

37.5 15
30 ft

Rubus trivialis
Smilax bona-nox
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YES
YES

FACU
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12.5 5 x



US Army Corps of Engineers                      Atlantic and Gulf Coastal Plain Region – Version 2.0 

SOIL                                                      Sampling Point:                        

Profile Description:  (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 

 Depth                    Matrix                                           Redox Features                              
 (inches)           Color (moist)            %           Color (moist)             %         Type1       Loc2           Texture                             Remarks                           

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          
1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains.                2Location:  PL=Pore Lining, M=Matrix. 
Hydric Soil Indicators:  (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils

3
: 

       Histosol (A1)        Polyvalue Below Surface (S8) (LRR S, T, U)        1 cm Muck (A9) (LRR O) 

       Histic Epipedon (A2)        Thin Dark Surface (S9) (LRR S, T, U)        2 cm Muck (A10) (LRR S) 

       Black Histic (A3)        Loamy Mucky Mineral (F1) (LRR O)        Reduced Vertic (F18) (outside MLRA 150A,B) 

       Hydrogen Sulfide (A4)        Loamy Gleyed Matrix (F2)        Piedmont Floodplain Soils (F19) (LRR P, S, T) 

       Stratified Layers (A5)        Depleted Matrix (F3)        Anomalous Bright Loamy Soils (F20) 

       Organic Bodies (A6) (LRR P, T, U)        Redox Dark Surface (F6)           (MLRA 153B) 

       5 cm Mucky Mineral (A7) (LRR P, T, U)        Depleted Dark Surface (F7)        Red Parent Material (TF2) 

       Muck Presence (A8) (LRR U)        Redox Depressions (F8)        Very Shallow Dark Surface (TF12)  

       1 cm Muck (A9) (LRR P, T)        Marl (F10) (LRR U)        Other (Explain in Remarks) 

       Depleted Below Dark Surface (A11)        Depleted Ochric (F11) (MLRA 151)  

       Thick Dark Surface (A12)        Iron-Manganese Masses (F12) (LRR O, P, T)          
3Indicators of hydrophytic vegetation and 

       Coast Prairie Redox (A16) (MLRA 150A)        Umbric Surface (F13) (LRR P, T, U)             wetland hydrology must be present, 

       Sandy Mucky Mineral (S1) (LRR O, S)        Delta Ochric (F17) (MLRA 151)             unless disturbed or problematic. 

       Sandy Gleyed Matrix (S4)        Reduced Vertic (F18) (MLRA 150A, 150B)  

       Sandy Redox (S5)        Piedmont Floodplain Soils (F19) (MLRA 149A) 

       Stripped Matrix (S6)        Anomalous Bright Loamy Soils (F20) (MLRA 149A, 153C, 153D) 

       Dark Surface (S7) (LRR P, S, T, U)  

Restrictive Layer (if observed): 

     Type:                                                                  

     Depth (inches):                                                 

 

 

Hydric Soil Present?     Yes                 No              

Remarks: 

 

 

 

SP17

0-4
4-20

10 YR 4/1
10 YR 5/1

100%

90% 10 YR 5/8 10% C M
Silty clay

Silty clay

✔

X



US Army Corps of Engineers                      Atlantic and Gulf Coastal Plain Region – Version 2.0 

WETLAND DETERMINATION DATA FORM – Atlantic and Gulf Coastal Plain Region 
 

Project/Site:                                                                                             City/County:                                                           Sampling Date:                              

Applicant/Owner:                                                                                                                                     State:                     Sampling Point:                               

Investigator(s):                                                                                         Section, Township, Range:                                                                                         

Landform (hillslope, terrace, etc.):                                                           Local relief (concave, convex, none):                                       Slope (%):                  

Subregion (LRR or MLRA):                                                  Lat:                                                 Long:                                                       Datum:                     

Soil Map Unit Name:                                                                                                                                        NWI classification:                                               

Are climatic / hydrologic conditions on the site typical for this time of year?  Yes               No               (If no, explain in Remarks.)  

Are Vegetation            , Soil             , or Hydrology              significantly disturbed?            Are “Normal Circumstances” present?   Yes               No              

Are Vegetation            , Soil             , or Hydrology              naturally problematic?             (If needed, explain any answers in Remarks.) 

SUMMARY OF FINDINGS –  Attach site map showing sampling point locations, transects, important features, etc. 

Hydrophytic Vegetation Present? Yes                 No               

Hydric Soil Present?  Yes                 No               

Wetland Hydrology Present? Yes                 No               

Is the Sampled Area 

within a Wetland?                   Yes                   No                

Remarks: 

 

 

HYDROLOGY 

Wetland Hydrology Indicators:  Secondary Indicators (minimum of two required) 

Primary Indicators (minimum of one is required; check all that apply)                                                           Surface Soil Cracks (B6) 

       Surface Water (A1)        Aquatic Fauna (B13)        Sparsely Vegetated Concave Surface (B8) 

       High Water Table (A2)        Marl Deposits (B15) (LRR U)        Drainage Patterns (B10) 

       Saturation (A3)        Hydrogen Sulfide Odor (C1)        Moss Trim Lines (B16) 

       Water Marks (B1)        Oxidized Rhizospheres along Living Roots (C3)        Dry-Season Water Table (C2) 

       Sediment Deposits (B2)        Presence of Reduced Iron (C4)        Crayfish Burrows (C8) 

       Drift Deposits (B3)        Recent Iron Reduction in Tilled Soils (C6)        Saturation Visible on Aerial Imagery (C9) 

       Algal Mat or Crust (B4)        Thin Muck Surface (C7)        Geomorphic Position (D2) 

       Iron Deposits (B5)        Other (Explain in Remarks)        Shallow Aquitard (D3) 

       Inundation Visible on Aerial Imagery (B7)         FAC-Neutral Test (D5) 

       Water-Stained Leaves (B9)         Sphagnum moss (D8) (LRR T, U) 

Field Observations: 

Surface Water Present? Yes             No             Depth (inches):                           

Water Table Present?  Yes             No             Depth (inches):                           

Saturation Present?    Yes             No             Depth (inches):                          
(includes capillary fringe) 

 

 

Wetland Hydrology Present?    Yes                 No              

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 

 

Remarks: 

 

 

WHCRWA - North/South Alignment Houston, Harris County 11/16/2017
West Harris County Regional Water Authority TX SP18

JTL, CAG N/A
Plain Concave 1%

LRR T MLRA 150A 29.872955605 -95.266901470 NAD83
Clodine-Urban land complex N/A

X
x

x 
X X
x

x
x
x x



US Army Corps of Engineers                      Atlantic and Gulf Coastal Plain Region – Version 2.0 

VEGETATION (Four Strata) – Use scientific names of plants.     Sampling Point:                        

                            Absolute   Dominant  Indicator 
Tree Stratum  (Plot size:                               )                         % Cover    Species?    Status   

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

8.                                                                                                                                               

                                                                                                               = Total Cover 

                                                    50% of total cover:                  20% of total cover:                

Sapling/Shrub Stratum  (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

8.                                                                                                                                               

                                                                                                               = Total Cover 

                                                    50% of total cover:                  20% of total cover:                

Herb Stratum  (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

8.                                                                                                                                               

9.                                                                                                                                               

10.                                                                                                                                             

11.                                                                                                                                             

12.                                                                                                                                             

                                                                                                               = Total Cover 

                                                    50% of total cover:                  20% of total cover:                

Woody Vine Stratum  (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

                                                                                                               = Total Cover 

                                                    50% of total cover:                  20% of total cover:                

Dominance Test worksheet: 

Number of Dominant Species   
That Are OBL, FACW, or FAC:                              (A) 
 
Total Number of Dominant    
Species Across All Strata:                               (B) 
 
Percent of Dominant Species 
That Are OBL, FACW, or FAC:                              (A/B) 

 
Prevalence Index worksheet: 

       Total % Cover of:                    Multiply by:        

OBL species                        x 1 =                       

FACW species                        x 2 =                       

FAC species                        x 3 =                       

FACU species                        x 4 =                       

UPL species                        x 5 =                       

Column Totals:                        (A)                          (B) 

         Prevalence Index  = B/A =                              

Hydrophytic Vegetation Indicators:  

       1 - Rapid Test for Hydrophytic Vegetation  

       2 - Dominance Test is >50% 

       3 - Prevalence Index is ≤3.01 

       Problematic Hydrophytic Vegetation1 (Explain) 

 
1Indicators of hydric soil and wetland hydrology must 
be present, unless disturbed or problematic. 

Definitions of Four Vegetation Strata: 
 
Tree – Woody plants, excluding vines, 3 in. (7.6 cm) or 
more in diameter at breast height (DBH), regardless of 
height. 
 
Sapling/Shrub – Woody plants, excluding vines, less 
than 3 in. DBH and greater than 3.28 ft (1 m) tall. 
 
Herb – All herbaceous (non-woody) plants, regardless 
of size, and woody plants less than 3.28 ft tall. 
  
Woody vine – All woody vines greater than 3.28 ft in 
height.   
 

Hydrophytic  
Vegetation 
Present?                 Yes                 No              
 

Remarks:  (If observed, list morphological adaptations below). 

SP18

30 ft

Pinus taeda
Quercus nigra 35

35

70

YES
YES

FAC
FAC

5

6

83%

0 0
10 2035 14
145 435

15 ft

70

70

YES FAC 5 20Ilex vomitoria
0 0
160 475

2.97

✔

✔

35 14
5 ft

Callicarpa americana
10
5

15

YES
YES

FACW
FACU

Sabal minor

7.5 3
30 ft

Smilax rotundifolia 5

5

YES FAC

2.5 1 x



US Army Corps of Engineers                      Atlantic and Gulf Coastal Plain Region – Version 2.0 

SOIL                                                      Sampling Point:                        

Profile Description:  (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 

 Depth                    Matrix                                           Redox Features                              
 (inches)           Color (moist)            %           Color (moist)             %         Type1       Loc2           Texture                             Remarks                           

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          
1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains.                2Location:  PL=Pore Lining, M=Matrix. 
Hydric Soil Indicators:  (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils

3
: 

       Histosol (A1)        Polyvalue Below Surface (S8) (LRR S, T, U)        1 cm Muck (A9) (LRR O) 

       Histic Epipedon (A2)        Thin Dark Surface (S9) (LRR S, T, U)        2 cm Muck (A10) (LRR S) 

       Black Histic (A3)        Loamy Mucky Mineral (F1) (LRR O)        Reduced Vertic (F18) (outside MLRA 150A,B) 

       Hydrogen Sulfide (A4)        Loamy Gleyed Matrix (F2)        Piedmont Floodplain Soils (F19) (LRR P, S, T) 

       Stratified Layers (A5)        Depleted Matrix (F3)        Anomalous Bright Loamy Soils (F20) 

       Organic Bodies (A6) (LRR P, T, U)        Redox Dark Surface (F6)           (MLRA 153B) 

       5 cm Mucky Mineral (A7) (LRR P, T, U)        Depleted Dark Surface (F7)        Red Parent Material (TF2) 

       Muck Presence (A8) (LRR U)        Redox Depressions (F8)        Very Shallow Dark Surface (TF12)  

       1 cm Muck (A9) (LRR P, T)        Marl (F10) (LRR U)        Other (Explain in Remarks) 

       Depleted Below Dark Surface (A11)        Depleted Ochric (F11) (MLRA 151)  

       Thick Dark Surface (A12)        Iron-Manganese Masses (F12) (LRR O, P, T)          
3Indicators of hydrophytic vegetation and 

       Coast Prairie Redox (A16) (MLRA 150A)        Umbric Surface (F13) (LRR P, T, U)             wetland hydrology must be present, 

       Sandy Mucky Mineral (S1) (LRR O, S)        Delta Ochric (F17) (MLRA 151)             unless disturbed or problematic. 

       Sandy Gleyed Matrix (S4)        Reduced Vertic (F18) (MLRA 150A, 150B)  

       Sandy Redox (S5)        Piedmont Floodplain Soils (F19) (MLRA 149A) 

       Stripped Matrix (S6)        Anomalous Bright Loamy Soils (F20) (MLRA 149A, 153C, 153D) 

       Dark Surface (S7) (LRR P, S, T, U)  

Restrictive Layer (if observed): 

     Type:                                                                  

     Depth (inches):                                                 

 

 

Hydric Soil Present?     Yes                 No              

Remarks: 

 

 

 

SP18

0-6
6-12

10 YR 5/2
10 YR 4/2

100
100

Silty loam

Silty loam

Hard pan
12" X



US Army Corps of Engineers                      Atlantic and Gulf Coastal Plain Region – Version 2.0 

WETLAND DETERMINATION DATA FORM – Atlantic and Gulf Coastal Plain Region 
 

Project/Site:                                                                                             City/County:                                                           Sampling Date:                              

Applicant/Owner:                                                                                                                                     State:                     Sampling Point:                               

Investigator(s):                                                                                         Section, Township, Range:                                                                                         

Landform (hillslope, terrace, etc.):                                                           Local relief (concave, convex, none):                                       Slope (%):                  

Subregion (LRR or MLRA):                                                  Lat:                                                 Long:                                                       Datum:                     

Soil Map Unit Name:                                                                                                                                        NWI classification:                                               

Are climatic / hydrologic conditions on the site typical for this time of year?  Yes               No               (If no, explain in Remarks.)  

Are Vegetation            , Soil             , or Hydrology              significantly disturbed?            Are “Normal Circumstances” present?   Yes               No              

Are Vegetation            , Soil             , or Hydrology              naturally problematic?             (If needed, explain any answers in Remarks.) 

SUMMARY OF FINDINGS –  Attach site map showing sampling point locations, transects, important features, etc. 

Hydrophytic Vegetation Present? Yes                 No               

Hydric Soil Present?  Yes                 No               

Wetland Hydrology Present? Yes                 No               

Is the Sampled Area 

within a Wetland?                   Yes                   No                

Remarks: 

 

 

HYDROLOGY 

Wetland Hydrology Indicators:  Secondary Indicators (minimum of two required) 

Primary Indicators (minimum of one is required; check all that apply)                                                           Surface Soil Cracks (B6) 

       Surface Water (A1)        Aquatic Fauna (B13)        Sparsely Vegetated Concave Surface (B8) 

       High Water Table (A2)        Marl Deposits (B15) (LRR U)        Drainage Patterns (B10) 

       Saturation (A3)        Hydrogen Sulfide Odor (C1)        Moss Trim Lines (B16) 

       Water Marks (B1)        Oxidized Rhizospheres along Living Roots (C3)        Dry-Season Water Table (C2) 

       Sediment Deposits (B2)        Presence of Reduced Iron (C4)        Crayfish Burrows (C8) 

       Drift Deposits (B3)        Recent Iron Reduction in Tilled Soils (C6)        Saturation Visible on Aerial Imagery (C9) 

       Algal Mat or Crust (B4)        Thin Muck Surface (C7)        Geomorphic Position (D2) 

       Iron Deposits (B5)        Other (Explain in Remarks)        Shallow Aquitard (D3) 

       Inundation Visible on Aerial Imagery (B7)         FAC-Neutral Test (D5) 

       Water-Stained Leaves (B9)         Sphagnum moss (D8) (LRR T, U) 

Field Observations: 

Surface Water Present? Yes             No             Depth (inches):                           

Water Table Present?  Yes             No             Depth (inches):                           

Saturation Present?    Yes             No             Depth (inches):                          
(includes capillary fringe) 

 

 

Wetland Hydrology Present?    Yes                 No              

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 

 

Remarks: 

 

 

WHCRWA - North/South Alignment Houston, Harris County 11/16/2017
West Harris County Regional Water Authority TX SP19

JTL, CAG N/A
Plain None 1%

LRR T MLRA 150A 29.872166105 -95.274032577 NAD83
Clodine-Urban land complex N/A

X
x

x
x X
x

x
x
x x



US Army Corps of Engineers                      Atlantic and Gulf Coastal Plain Region – Version 2.0 

VEGETATION (Four Strata) – Use scientific names of plants.     Sampling Point:                        

                            Absolute   Dominant  Indicator 
Tree Stratum  (Plot size:                               )                         % Cover    Species?    Status   

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

8.                                                                                                                                               

                                                                                                               = Total Cover 

                                                    50% of total cover:                  20% of total cover:                

Sapling/Shrub Stratum  (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

8.                                                                                                                                               

                                                                                                               = Total Cover 

                                                    50% of total cover:                  20% of total cover:                

Herb Stratum  (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

8.                                                                                                                                               

9.                                                                                                                                               

10.                                                                                                                                             

11.                                                                                                                                             

12.                                                                                                                                             

                                                                                                               = Total Cover 

                                                    50% of total cover:                  20% of total cover:                

Woody Vine Stratum  (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

                                                                                                               = Total Cover 

                                                    50% of total cover:                  20% of total cover:                

Dominance Test worksheet: 

Number of Dominant Species   
That Are OBL, FACW, or FAC:                              (A) 
 
Total Number of Dominant    
Species Across All Strata:                               (B) 
 
Percent of Dominant Species 
That Are OBL, FACW, or FAC:                              (A/B) 

 
Prevalence Index worksheet: 

       Total % Cover of:                    Multiply by:        

OBL species                        x 1 =                       

FACW species                        x 2 =                       

FAC species                        x 3 =                       

FACU species                        x 4 =                       

UPL species                        x 5 =                       

Column Totals:                        (A)                          (B) 

         Prevalence Index  = B/A =                              

Hydrophytic Vegetation Indicators:  

       1 - Rapid Test for Hydrophytic Vegetation  

       2 - Dominance Test is >50% 

       3 - Prevalence Index is ≤3.01 

       Problematic Hydrophytic Vegetation1 (Explain) 

 
1Indicators of hydric soil and wetland hydrology must 
be present, unless disturbed or problematic. 

Definitions of Four Vegetation Strata: 
 
Tree – Woody plants, excluding vines, 3 in. (7.6 cm) or 
more in diameter at breast height (DBH), regardless of 
height. 
 
Sapling/Shrub – Woody plants, excluding vines, less 
than 3 in. DBH and greater than 3.28 ft (1 m) tall. 
 
Herb – All herbaceous (non-woody) plants, regardless 
of size, and woody plants less than 3.28 ft tall. 
  
Woody vine – All woody vines greater than 3.28 ft in 
height.   
 

Hydrophytic  
Vegetation 
Present?                 Yes                 No              
 

Remarks:  (If observed, list morphological adaptations below). 

SP19

30 ft

Pinus taeda 10

10

YES FAC 5

6

83%

0 0
0 05 2
80% 240

15 ft

Pinus taeda
50
10

60

YES
NO

FAC
FAC

30% 120Ilex vomitoria
0 0
110% 360

3.27

✔

30 12
5 ft

15

15

YES FACAxonopus compressus

7.5 3
30 ft

Rubus trivialis
Smilax bonanox
Nekemias arborea

30
25
20

75

YES
YES
YES

FACU
FAC
FAC

37.5 15 x



US Army Corps of Engineers                      Atlantic and Gulf Coastal Plain Region – Version 2.0 

SOIL                                                      Sampling Point:                        

Profile Description:  (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 

 Depth                    Matrix                                           Redox Features                              
 (inches)           Color (moist)            %           Color (moist)             %         Type1       Loc2           Texture                             Remarks                           

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          
1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains.                2Location:  PL=Pore Lining, M=Matrix. 
Hydric Soil Indicators:  (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils

3
: 

       Histosol (A1)        Polyvalue Below Surface (S8) (LRR S, T, U)        1 cm Muck (A9) (LRR O) 

       Histic Epipedon (A2)        Thin Dark Surface (S9) (LRR S, T, U)        2 cm Muck (A10) (LRR S) 

       Black Histic (A3)        Loamy Mucky Mineral (F1) (LRR O)        Reduced Vertic (F18) (outside MLRA 150A,B) 

       Hydrogen Sulfide (A4)        Loamy Gleyed Matrix (F2)        Piedmont Floodplain Soils (F19) (LRR P, S, T) 

       Stratified Layers (A5)        Depleted Matrix (F3)        Anomalous Bright Loamy Soils (F20) 

       Organic Bodies (A6) (LRR P, T, U)        Redox Dark Surface (F6)           (MLRA 153B) 

       5 cm Mucky Mineral (A7) (LRR P, T, U)        Depleted Dark Surface (F7)        Red Parent Material (TF2) 

       Muck Presence (A8) (LRR U)        Redox Depressions (F8)        Very Shallow Dark Surface (TF12)  

       1 cm Muck (A9) (LRR P, T)        Marl (F10) (LRR U)        Other (Explain in Remarks) 

       Depleted Below Dark Surface (A11)        Depleted Ochric (F11) (MLRA 151)  

       Thick Dark Surface (A12)        Iron-Manganese Masses (F12) (LRR O, P, T)          
3Indicators of hydrophytic vegetation and 

       Coast Prairie Redox (A16) (MLRA 150A)        Umbric Surface (F13) (LRR P, T, U)             wetland hydrology must be present, 

       Sandy Mucky Mineral (S1) (LRR O, S)        Delta Ochric (F17) (MLRA 151)             unless disturbed or problematic. 

       Sandy Gleyed Matrix (S4)        Reduced Vertic (F18) (MLRA 150A, 150B)  

       Sandy Redox (S5)        Piedmont Floodplain Soils (F19) (MLRA 149A) 

       Stripped Matrix (S6)        Anomalous Bright Loamy Soils (F20) (MLRA 149A, 153C, 153D) 

       Dark Surface (S7) (LRR P, S, T, U)  

Restrictive Layer (if observed): 

     Type:                                                                  

     Depth (inches):                                                 

 

 

Hydric Soil Present?     Yes                 No              

Remarks: 

 

 

 

SP19

0-2
2-8

10 YR 5/2
10 YR 5/1

100
100

Silty loam

Silty loam

Rock
8" X



US Army Corps of Engineers                      Atlantic and Gulf Coastal Plain Region – Version 2.0 

WETLAND DETERMINATION DATA FORM – Atlantic and Gulf Coastal Plain Region 
 

Project/Site:                                                                                             City/County:                                                           Sampling Date:                              

Applicant/Owner:                                                                                                                                     State:                     Sampling Point:                               

Investigator(s):                                                                                         Section, Township, Range:                                                                                         

Landform (hillslope, terrace, etc.):                                                           Local relief (concave, convex, none):                                       Slope (%):                  

Subregion (LRR or MLRA):                                                  Lat:                                                 Long:                                                       Datum:                     

Soil Map Unit Name:                                                                                                                                        NWI classification:                                               

Are climatic / hydrologic conditions on the site typical for this time of year?  Yes               No               (If no, explain in Remarks.)  

Are Vegetation            , Soil             , or Hydrology              significantly disturbed?            Are “Normal Circumstances” present?   Yes               No              

Are Vegetation            , Soil             , or Hydrology              naturally problematic?             (If needed, explain any answers in Remarks.) 

SUMMARY OF FINDINGS –  Attach site map showing sampling point locations, transects, important features, etc. 

Hydrophytic Vegetation Present? Yes                 No               

Hydric Soil Present?  Yes                 No               

Wetland Hydrology Present? Yes                 No               

Is the Sampled Area 

within a Wetland?                   Yes                   No                

Remarks: 

 

 

HYDROLOGY 

Wetland Hydrology Indicators:  Secondary Indicators (minimum of two required) 

Primary Indicators (minimum of one is required; check all that apply)                                                           Surface Soil Cracks (B6) 

       Surface Water (A1)        Aquatic Fauna (B13)        Sparsely Vegetated Concave Surface (B8) 

       High Water Table (A2)        Marl Deposits (B15) (LRR U)        Drainage Patterns (B10) 

       Saturation (A3)        Hydrogen Sulfide Odor (C1)        Moss Trim Lines (B16) 

       Water Marks (B1)        Oxidized Rhizospheres along Living Roots (C3)        Dry-Season Water Table (C2) 

       Sediment Deposits (B2)        Presence of Reduced Iron (C4)        Crayfish Burrows (C8) 

       Drift Deposits (B3)        Recent Iron Reduction in Tilled Soils (C6)        Saturation Visible on Aerial Imagery (C9) 

       Algal Mat or Crust (B4)        Thin Muck Surface (C7)        Geomorphic Position (D2) 

       Iron Deposits (B5)        Other (Explain in Remarks)        Shallow Aquitard (D3) 

       Inundation Visible on Aerial Imagery (B7)         FAC-Neutral Test (D5) 

       Water-Stained Leaves (B9)         Sphagnum moss (D8) (LRR T, U) 

Field Observations: 

Surface Water Present? Yes             No             Depth (inches):                           

Water Table Present?  Yes             No             Depth (inches):                           

Saturation Present?    Yes             No             Depth (inches):                          
(includes capillary fringe) 

 

 

Wetland Hydrology Present?    Yes                 No              

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 

 

Remarks: 

 

 

WHCRWA - North/South Alignment Houston, Harris County 11/16/2017
West Harris County Regional Water Authority TX SP20

JTL, CAG N/A
Plain None 1%

LRR T MLRA 150A 29.871973057 -95.281016225 NAD83
Clodine-Urban land complex N/A

X
x

X
x X
x

x
x
x x



US Army Corps of Engineers                      Atlantic and Gulf Coastal Plain Region – Version 2.0 

VEGETATION (Four Strata) – Use scientific names of plants.     Sampling Point:                        

                            Absolute   Dominant  Indicator 
Tree Stratum  (Plot size:                               )                         % Cover    Species?    Status   

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

8.                                                                                                                                               

                                                                                                               = Total Cover 

                                                    50% of total cover:                  20% of total cover:                

Sapling/Shrub Stratum  (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

8.                                                                                                                                               

                                                                                                               = Total Cover 

                                                    50% of total cover:                  20% of total cover:                

Herb Stratum  (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

8.                                                                                                                                               

9.                                                                                                                                               

10.                                                                                                                                             

11.                                                                                                                                             

12.                                                                                                                                             

                                                                                                               = Total Cover 

                                                    50% of total cover:                  20% of total cover:                

Woody Vine Stratum  (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

                                                                                                               = Total Cover 

                                                    50% of total cover:                  20% of total cover:                

Dominance Test worksheet: 

Number of Dominant Species   
That Are OBL, FACW, or FAC:                              (A) 
 
Total Number of Dominant    
Species Across All Strata:                               (B) 
 
Percent of Dominant Species 
That Are OBL, FACW, or FAC:                              (A/B) 

 
Prevalence Index worksheet: 

       Total % Cover of:                    Multiply by:        

OBL species                        x 1 =                       

FACW species                        x 2 =                       

FAC species                        x 3 =                       

FACU species                        x 4 =                       

UPL species                        x 5 =                       

Column Totals:                        (A)                          (B) 

         Prevalence Index  = B/A =                              

Hydrophytic Vegetation Indicators:  

       1 - Rapid Test for Hydrophytic Vegetation  

       2 - Dominance Test is >50% 

       3 - Prevalence Index is ≤3.01 

       Problematic Hydrophytic Vegetation1 (Explain) 

 
1Indicators of hydric soil and wetland hydrology must 
be present, unless disturbed or problematic. 

Definitions of Four Vegetation Strata: 
 
Tree – Woody plants, excluding vines, 3 in. (7.6 cm) or 
more in diameter at breast height (DBH), regardless of 
height. 
 
Sapling/Shrub – Woody plants, excluding vines, less 
than 3 in. DBH and greater than 3.28 ft (1 m) tall. 
 
Herb – All herbaceous (non-woody) plants, regardless 
of size, and woody plants less than 3.28 ft tall. 
  
Woody vine – All woody vines greater than 3.28 ft in 
height.   
 

Hydrophytic  
Vegetation 
Present?                 Yes                 No              
 

Remarks:  (If observed, list morphological adaptations below). 

SP20

30 ft

Ulmus americana
Pinus taeda

Liquidambar styraciflua 15
15
10

40

YES
YES
YES

FAC
FAC
FAC

7

8

88%

0 0
10% 2020 8
85 255

15 ft

35

35

YES FAC 5% 20Ilex vomitoria
0 0
100% 295

2.95

✔

✔

17.5 7
5 ft

Calicarpa americana
10
5

15

YES
YES

FACW
FACU

Sabal minor

7.5 3
30 ft

Vitis rotundifolia
Smilax rotundifolia

5
5

10

YES
YES

FAC
FAC

5 2 X



US Army Corps of Engineers                      Atlantic and Gulf Coastal Plain Region – Version 2.0 

SOIL                                                      Sampling Point:                        

Profile Description:  (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 

 Depth                    Matrix                                           Redox Features                              
 (inches)           Color (moist)            %           Color (moist)             %         Type1       Loc2           Texture                             Remarks                           

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          
1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains.                2Location:  PL=Pore Lining, M=Matrix. 
Hydric Soil Indicators:  (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils

3
: 

       Histosol (A1)        Polyvalue Below Surface (S8) (LRR S, T, U)        1 cm Muck (A9) (LRR O) 

       Histic Epipedon (A2)        Thin Dark Surface (S9) (LRR S, T, U)        2 cm Muck (A10) (LRR S) 

       Black Histic (A3)        Loamy Mucky Mineral (F1) (LRR O)        Reduced Vertic (F18) (outside MLRA 150A,B) 

       Hydrogen Sulfide (A4)        Loamy Gleyed Matrix (F2)        Piedmont Floodplain Soils (F19) (LRR P, S, T) 

       Stratified Layers (A5)        Depleted Matrix (F3)        Anomalous Bright Loamy Soils (F20) 

       Organic Bodies (A6) (LRR P, T, U)        Redox Dark Surface (F6)           (MLRA 153B) 

       5 cm Mucky Mineral (A7) (LRR P, T, U)        Depleted Dark Surface (F7)        Red Parent Material (TF2) 

       Muck Presence (A8) (LRR U)        Redox Depressions (F8)        Very Shallow Dark Surface (TF12)  

       1 cm Muck (A9) (LRR P, T)        Marl (F10) (LRR U)        Other (Explain in Remarks) 

       Depleted Below Dark Surface (A11)        Depleted Ochric (F11) (MLRA 151)  

       Thick Dark Surface (A12)        Iron-Manganese Masses (F12) (LRR O, P, T)          
3Indicators of hydrophytic vegetation and 

       Coast Prairie Redox (A16) (MLRA 150A)        Umbric Surface (F13) (LRR P, T, U)             wetland hydrology must be present, 

       Sandy Mucky Mineral (S1) (LRR O, S)        Delta Ochric (F17) (MLRA 151)             unless disturbed or problematic. 

       Sandy Gleyed Matrix (S4)        Reduced Vertic (F18) (MLRA 150A, 150B)  

       Sandy Redox (S5)        Piedmont Floodplain Soils (F19) (MLRA 149A) 

       Stripped Matrix (S6)        Anomalous Bright Loamy Soils (F20) (MLRA 149A, 153C, 153D) 

       Dark Surface (S7) (LRR P, S, T, U)  

Restrictive Layer (if observed): 

     Type:                                                                  

     Depth (inches):                                                 

 

 

Hydric Soil Present?     Yes                 No              

Remarks: 

 

 

 

SP20

0-2
2-8

10 YR 5/2
10 YR 5/1

100
100

Silty loam

Silty loam

Rock
8" X



US Army Corps of Engineers                      Atlantic and Gulf Coastal Plain Region – Version 2.0 

WETLAND DETERMINATION DATA FORM – Atlantic and Gulf Coastal Plain Region 
 

Project/Site:                                                                                             City/County:                                                           Sampling Date:                              

Applicant/Owner:                                                                                                                                     State:                     Sampling Point:                               

Investigator(s):                                                                                         Section, Township, Range:                                                                                         

Landform (hillslope, terrace, etc.):                                                           Local relief (concave, convex, none):                                       Slope (%):                  

Subregion (LRR or MLRA):                                                  Lat:                                                 Long:                                                       Datum:                     

Soil Map Unit Name:                                                                                                                                        NWI classification:                                               

Are climatic / hydrologic conditions on the site typical for this time of year?  Yes               No               (If no, explain in Remarks.)  

Are Vegetation            , Soil             , or Hydrology              significantly disturbed?            Are “Normal Circumstances” present?   Yes               No              

Are Vegetation            , Soil             , or Hydrology              naturally problematic?             (If needed, explain any answers in Remarks.) 

SUMMARY OF FINDINGS –  Attach site map showing sampling point locations, transects, important features, etc. 

Hydrophytic Vegetation Present? Yes                 No               

Hydric Soil Present?  Yes                 No               

Wetland Hydrology Present? Yes                 No               

Is the Sampled Area 

within a Wetland?                   Yes                   No                

Remarks: 

 

 

HYDROLOGY 

Wetland Hydrology Indicators:  Secondary Indicators (minimum of two required) 

Primary Indicators (minimum of one is required; check all that apply)                                                           Surface Soil Cracks (B6) 

       Surface Water (A1)        Aquatic Fauna (B13)        Sparsely Vegetated Concave Surface (B8) 

       High Water Table (A2)        Marl Deposits (B15) (LRR U)        Drainage Patterns (B10) 

       Saturation (A3)        Hydrogen Sulfide Odor (C1)        Moss Trim Lines (B16) 

       Water Marks (B1)        Oxidized Rhizospheres along Living Roots (C3)        Dry-Season Water Table (C2) 

       Sediment Deposits (B2)        Presence of Reduced Iron (C4)        Crayfish Burrows (C8) 

       Drift Deposits (B3)        Recent Iron Reduction in Tilled Soils (C6)        Saturation Visible on Aerial Imagery (C9) 

       Algal Mat or Crust (B4)        Thin Muck Surface (C7)        Geomorphic Position (D2) 

       Iron Deposits (B5)        Other (Explain in Remarks)        Shallow Aquitard (D3) 

       Inundation Visible on Aerial Imagery (B7)         FAC-Neutral Test (D5) 

       Water-Stained Leaves (B9)         Sphagnum moss (D8) (LRR T, U) 

Field Observations: 

Surface Water Present? Yes             No             Depth (inches):                           

Water Table Present?  Yes             No             Depth (inches):                           

Saturation Present?    Yes             No             Depth (inches):                          
(includes capillary fringe) 

 

 

Wetland Hydrology Present?    Yes                 No              

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 

 

Remarks: 

 

 

WHCRWA - North/South Alignment Houston, Harris County 11/16/2017
West Harris County Regional Water Authority TX SP21

JTL, CAG N/A
Plain None 1%

LRR T MLRA 150A 29.871890719 -95.283224178 NAD83
Clodine-Urban land complex N/A

X
x

X
X X
X

x
x
x x



US Army Corps of Engineers                      Atlantic and Gulf Coastal Plain Region – Version 2.0 

VEGETATION (Four Strata) – Use scientific names of plants.     Sampling Point:                        

                            Absolute   Dominant  Indicator 
Tree Stratum  (Plot size:                               )                         % Cover    Species?    Status   

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

8.                                                                                                                                               

                                                                                                               = Total Cover 

                                                    50% of total cover:                  20% of total cover:                

Sapling/Shrub Stratum  (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

8.                                                                                                                                               

                                                                                                               = Total Cover 

                                                    50% of total cover:                  20% of total cover:                

Herb Stratum  (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

8.                                                                                                                                               

9.                                                                                                                                               

10.                                                                                                                                             

11.                                                                                                                                             

12.                                                                                                                                             

                                                                                                               = Total Cover 

                                                    50% of total cover:                  20% of total cover:                

Woody Vine Stratum  (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

                                                                                                               = Total Cover 

                                                    50% of total cover:                  20% of total cover:                

Dominance Test worksheet: 

Number of Dominant Species   
That Are OBL, FACW, or FAC:                              (A) 
 
Total Number of Dominant    
Species Across All Strata:                               (B) 
 
Percent of Dominant Species 
That Are OBL, FACW, or FAC:                              (A/B) 

 
Prevalence Index worksheet: 

       Total % Cover of:                    Multiply by:        

OBL species                        x 1 =                       

FACW species                        x 2 =                       

FAC species                        x 3 =                       

FACU species                        x 4 =                       

UPL species                        x 5 =                       

Column Totals:                        (A)                          (B) 

         Prevalence Index  = B/A =                              

Hydrophytic Vegetation Indicators:  

       1 - Rapid Test for Hydrophytic Vegetation  

       2 - Dominance Test is >50% 

       3 - Prevalence Index is ≤3.01 

       Problematic Hydrophytic Vegetation1 (Explain) 

 
1Indicators of hydric soil and wetland hydrology must 
be present, unless disturbed or problematic. 

Definitions of Four Vegetation Strata: 
 
Tree – Woody plants, excluding vines, 3 in. (7.6 cm) or 
more in diameter at breast height (DBH), regardless of 
height. 
 
Sapling/Shrub – Woody plants, excluding vines, less 
than 3 in. DBH and greater than 3.28 ft (1 m) tall. 
 
Herb – All herbaceous (non-woody) plants, regardless 
of size, and woody plants less than 3.28 ft tall. 
  
Woody vine – All woody vines greater than 3.28 ft in 
height.   
 

Hydrophytic  
Vegetation 
Present?                 Yes                 No              
 

Remarks:  (If observed, list morphological adaptations below). 

SP21

30 ft

Ulmus americana
Liquidambar styraciflua
Pinus taeda
Quercus rubra

Celtis occidentalis 15
15
15
15
15

75

YES
YES
YES
YES
YES

FACU
FAC
FAC
FAC
FACU

5

8

63%

0 0
0 037.5 15
80 240

15 ft

5

5

YES FAC 60 240Ilex vomitoria
0 0
140 480

3.43

✔

2.5 1
5 ft

Stenotaphrum secundatum
30
30

60

YES
YES

FACU
FAC

Cynodon dactylon

30 12
30 ft

X



US Army Corps of Engineers                      Atlantic and Gulf Coastal Plain Region – Version 2.0 

SOIL                                                      Sampling Point:                        

Profile Description:  (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 

 Depth                    Matrix                                           Redox Features                              
 (inches)           Color (moist)            %           Color (moist)             %         Type1       Loc2           Texture                             Remarks                           

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          
1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains.                2Location:  PL=Pore Lining, M=Matrix. 
Hydric Soil Indicators:  (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils

3
: 

       Histosol (A1)        Polyvalue Below Surface (S8) (LRR S, T, U)        1 cm Muck (A9) (LRR O) 

       Histic Epipedon (A2)        Thin Dark Surface (S9) (LRR S, T, U)        2 cm Muck (A10) (LRR S) 

       Black Histic (A3)        Loamy Mucky Mineral (F1) (LRR O)        Reduced Vertic (F18) (outside MLRA 150A,B) 

       Hydrogen Sulfide (A4)        Loamy Gleyed Matrix (F2)        Piedmont Floodplain Soils (F19) (LRR P, S, T) 

       Stratified Layers (A5)        Depleted Matrix (F3)        Anomalous Bright Loamy Soils (F20) 

       Organic Bodies (A6) (LRR P, T, U)        Redox Dark Surface (F6)           (MLRA 153B) 

       5 cm Mucky Mineral (A7) (LRR P, T, U)        Depleted Dark Surface (F7)        Red Parent Material (TF2) 

       Muck Presence (A8) (LRR U)        Redox Depressions (F8)        Very Shallow Dark Surface (TF12)  

       1 cm Muck (A9) (LRR P, T)        Marl (F10) (LRR U)        Other (Explain in Remarks) 

       Depleted Below Dark Surface (A11)        Depleted Ochric (F11) (MLRA 151)  

       Thick Dark Surface (A12)        Iron-Manganese Masses (F12) (LRR O, P, T)          
3Indicators of hydrophytic vegetation and 

       Coast Prairie Redox (A16) (MLRA 150A)        Umbric Surface (F13) (LRR P, T, U)             wetland hydrology must be present, 

       Sandy Mucky Mineral (S1) (LRR O, S)        Delta Ochric (F17) (MLRA 151)             unless disturbed or problematic. 

       Sandy Gleyed Matrix (S4)        Reduced Vertic (F18) (MLRA 150A, 150B)  

       Sandy Redox (S5)        Piedmont Floodplain Soils (F19) (MLRA 149A) 

       Stripped Matrix (S6)        Anomalous Bright Loamy Soils (F20) (MLRA 149A, 153C, 153D) 

       Dark Surface (S7) (LRR P, S, T, U)  

Restrictive Layer (if observed): 

     Type:                                                                  

     Depth (inches):                                                 

 

 

Hydric Soil Present?     Yes                 No              

Remarks: 

 

 

 

SP21

0-6
6-20

10 YR 5/2
10 YR 7/1

100
100

Silty loam

Silty loam

X



US Army Corps of Engineers                      Atlantic and Gulf Coastal Plain Region – Version 2.0 

WETLAND DETERMINATION DATA FORM – Atlantic and Gulf Coastal Plain Region 
 

Project/Site:                                                                                             City/County:                                                           Sampling Date:                              

Applicant/Owner:                                                                                                                                     State:                     Sampling Point:                               

Investigator(s):                                                                                         Section, Township, Range:                                                                                         

Landform (hillslope, terrace, etc.):                                                           Local relief (concave, convex, none):                                       Slope (%):                  

Subregion (LRR or MLRA):                                                  Lat:                                                 Long:                                                       Datum:                     

Soil Map Unit Name:                                                                                                                                        NWI classification:                                               

Are climatic / hydrologic conditions on the site typical for this time of year?  Yes               No               (If no, explain in Remarks.)  

Are Vegetation            , Soil             , or Hydrology              significantly disturbed?            Are “Normal Circumstances” present?   Yes               No              

Are Vegetation            , Soil             , or Hydrology              naturally problematic?             (If needed, explain any answers in Remarks.) 

SUMMARY OF FINDINGS –  Attach site map showing sampling point locations, transects, important features, etc. 

Hydrophytic Vegetation Present? Yes                 No               

Hydric Soil Present?  Yes                 No               

Wetland Hydrology Present? Yes                 No               

Is the Sampled Area 

within a Wetland?                   Yes                   No                

Remarks: 

 

 

HYDROLOGY 

Wetland Hydrology Indicators:  Secondary Indicators (minimum of two required) 

Primary Indicators (minimum of one is required; check all that apply)                                                           Surface Soil Cracks (B6) 

       Surface Water (A1)        Aquatic Fauna (B13)        Sparsely Vegetated Concave Surface (B8) 

       High Water Table (A2)        Marl Deposits (B15) (LRR U)        Drainage Patterns (B10) 

       Saturation (A3)        Hydrogen Sulfide Odor (C1)        Moss Trim Lines (B16) 

       Water Marks (B1)        Oxidized Rhizospheres along Living Roots (C3)        Dry-Season Water Table (C2) 

       Sediment Deposits (B2)        Presence of Reduced Iron (C4)        Crayfish Burrows (C8) 

       Drift Deposits (B3)        Recent Iron Reduction in Tilled Soils (C6)        Saturation Visible on Aerial Imagery (C9) 

       Algal Mat or Crust (B4)        Thin Muck Surface (C7)        Geomorphic Position (D2) 

       Iron Deposits (B5)        Other (Explain in Remarks)        Shallow Aquitard (D3) 

       Inundation Visible on Aerial Imagery (B7)         FAC-Neutral Test (D5) 

       Water-Stained Leaves (B9)         Sphagnum moss (D8) (LRR T, U) 

Field Observations: 

Surface Water Present? Yes             No             Depth (inches):                           

Water Table Present?  Yes             No             Depth (inches):                           

Saturation Present?    Yes             No             Depth (inches):                          
(includes capillary fringe) 

 

 

Wetland Hydrology Present?    Yes                 No              

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 

 

Remarks: 

 

 

WHCRWA - North/South Alignment Houston, Harris County 11/16/2017
West Harris County Regional Water Authority TX SP22

JTL, CAG N/A
Plain None 1%

LRR T MLRA 150A 29.871802186 -95.291562058 NAD83
Clodine-Urban land complex N/A

X
x

X
X X
X

X
X
X x



US Army Corps of Engineers                      Atlantic and Gulf Coastal Plain Region – Version 2.0 

VEGETATION (Four Strata) – Use scientific names of plants.     Sampling Point:                        

                            Absolute   Dominant  Indicator 
Tree Stratum  (Plot size:                               )                         % Cover    Species?    Status   

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

8.                                                                                                                                               

                                                                                                               = Total Cover 

                                                    50% of total cover:                  20% of total cover:                

Sapling/Shrub Stratum  (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

8.                                                                                                                                               

                                                                                                               = Total Cover 

                                                    50% of total cover:                  20% of total cover:                

Herb Stratum  (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

8.                                                                                                                                               

9.                                                                                                                                               

10.                                                                                                                                             

11.                                                                                                                                             

12.                                                                                                                                             

                                                                                                               = Total Cover 

                                                    50% of total cover:                  20% of total cover:                

Woody Vine Stratum  (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

                                                                                                               = Total Cover 

                                                    50% of total cover:                  20% of total cover:                

Dominance Test worksheet: 

Number of Dominant Species   
That Are OBL, FACW, or FAC:                              (A) 
 
Total Number of Dominant    
Species Across All Strata:                               (B) 
 
Percent of Dominant Species 
That Are OBL, FACW, or FAC:                              (A/B) 

 
Prevalence Index worksheet: 

       Total % Cover of:                    Multiply by:        

OBL species                        x 1 =                       

FACW species                        x 2 =                       

FAC species                        x 3 =                       

FACU species                        x 4 =                       

UPL species                        x 5 =                       

Column Totals:                        (A)                          (B) 

         Prevalence Index  = B/A =                              

Hydrophytic Vegetation Indicators:  

       1 - Rapid Test for Hydrophytic Vegetation  

       2 - Dominance Test is >50% 

       3 - Prevalence Index is ≤3.01 

       Problematic Hydrophytic Vegetation1 (Explain) 

 
1Indicators of hydric soil and wetland hydrology must 
be present, unless disturbed or problematic. 

Definitions of Four Vegetation Strata: 
 
Tree – Woody plants, excluding vines, 3 in. (7.6 cm) or 
more in diameter at breast height (DBH), regardless of 
height. 
 
Sapling/Shrub – Woody plants, excluding vines, less 
than 3 in. DBH and greater than 3.28 ft (1 m) tall. 
 
Herb – All herbaceous (non-woody) plants, regardless 
of size, and woody plants less than 3.28 ft tall. 
  
Woody vine – All woody vines greater than 3.28 ft in 
height.   
 

Hydrophytic  
Vegetation 
Present?                 Yes                 No              
 

Remarks:  (If observed, list morphological adaptations below). 

SP22

30 ft

Pinus taeda
Quercus nigra 50

10

60

YES
NO

FAC
FAC

6

6

100%

0 0
5% 1030 12
140% 420

15 ft

Ulmus americana
Ligustrum japonicum

35
20
5

60

YES
YES
NO

FAC
FAC
FAC

0 0Ilex vomitoria
0 0
145% 430

2.97

✔

✔

30 12
5 ft

5

5

YES FACWSabal minor

2.5 1
30 ft

Smilax bona-nox
Vitis rotundifolia

10
10

20

YES
YES

FAC
FAC

10 4 X



US Army Corps of Engineers                      Atlantic and Gulf Coastal Plain Region – Version 2.0 

SOIL                                                      Sampling Point:                        

Profile Description:  (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 

 Depth                    Matrix                                           Redox Features                              
 (inches)           Color (moist)            %           Color (moist)             %         Type1       Loc2           Texture                             Remarks                           

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          
1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains.                2Location:  PL=Pore Lining, M=Matrix. 
Hydric Soil Indicators:  (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils

3
: 

       Histosol (A1)        Polyvalue Below Surface (S8) (LRR S, T, U)        1 cm Muck (A9) (LRR O) 

       Histic Epipedon (A2)        Thin Dark Surface (S9) (LRR S, T, U)        2 cm Muck (A10) (LRR S) 

       Black Histic (A3)        Loamy Mucky Mineral (F1) (LRR O)        Reduced Vertic (F18) (outside MLRA 150A,B) 

       Hydrogen Sulfide (A4)        Loamy Gleyed Matrix (F2)        Piedmont Floodplain Soils (F19) (LRR P, S, T) 

       Stratified Layers (A5)        Depleted Matrix (F3)        Anomalous Bright Loamy Soils (F20) 

       Organic Bodies (A6) (LRR P, T, U)        Redox Dark Surface (F6)           (MLRA 153B) 

       5 cm Mucky Mineral (A7) (LRR P, T, U)        Depleted Dark Surface (F7)        Red Parent Material (TF2) 

       Muck Presence (A8) (LRR U)        Redox Depressions (F8)        Very Shallow Dark Surface (TF12)  

       1 cm Muck (A9) (LRR P, T)        Marl (F10) (LRR U)        Other (Explain in Remarks) 

       Depleted Below Dark Surface (A11)        Depleted Ochric (F11) (MLRA 151)  

       Thick Dark Surface (A12)        Iron-Manganese Masses (F12) (LRR O, P, T)          
3Indicators of hydrophytic vegetation and 

       Coast Prairie Redox (A16) (MLRA 150A)        Umbric Surface (F13) (LRR P, T, U)             wetland hydrology must be present, 

       Sandy Mucky Mineral (S1) (LRR O, S)        Delta Ochric (F17) (MLRA 151)             unless disturbed or problematic. 

       Sandy Gleyed Matrix (S4)        Reduced Vertic (F18) (MLRA 150A, 150B)  

       Sandy Redox (S5)        Piedmont Floodplain Soils (F19) (MLRA 149A) 

       Stripped Matrix (S6)        Anomalous Bright Loamy Soils (F20) (MLRA 149A, 153C, 153D) 

       Dark Surface (S7) (LRR P, S, T, U)  

Restrictive Layer (if observed): 

     Type:                                                                  

     Depth (inches):                                                 

 

 

Hydric Soil Present?     Yes                 No              

Remarks: 

 

 

 

SP22

0-12 10 YR 7/1 100 Silt loam

Hard pan
12" x



US Army Corps of Engineers                      Atlantic and Gulf Coastal Plain Region – Version 2.0 

WETLAND DETERMINATION DATA FORM – Atlantic and Gulf Coastal Plain Region 
 

Project/Site:                                                                                             City/County:                                                           Sampling Date:                              

Applicant/Owner:                                                                                                                                     State:                     Sampling Point:                               

Investigator(s):                                                                                         Section, Township, Range:                                                                                         

Landform (hillslope, terrace, etc.):                                                           Local relief (concave, convex, none):                                       Slope (%):                  

Subregion (LRR or MLRA):                                                  Lat:                                                 Long:                                                       Datum:                     

Soil Map Unit Name:                                                                                                                                        NWI classification:                                               

Are climatic / hydrologic conditions on the site typical for this time of year?  Yes               No               (If no, explain in Remarks.)  

Are Vegetation            , Soil             , or Hydrology              significantly disturbed?            Are “Normal Circumstances” present?   Yes               No              

Are Vegetation            , Soil             , or Hydrology              naturally problematic?             (If needed, explain any answers in Remarks.) 

SUMMARY OF FINDINGS –  Attach site map showing sampling point locations, transects, important features, etc. 

Hydrophytic Vegetation Present? Yes                 No               

Hydric Soil Present?  Yes                 No               

Wetland Hydrology Present? Yes                 No               

Is the Sampled Area 

within a Wetland?                   Yes                   No                

Remarks: 

 

 

HYDROLOGY 

Wetland Hydrology Indicators:  Secondary Indicators (minimum of two required) 

Primary Indicators (minimum of one is required; check all that apply)                                                           Surface Soil Cracks (B6) 

       Surface Water (A1)        Aquatic Fauna (B13)        Sparsely Vegetated Concave Surface (B8) 

       High Water Table (A2)        Marl Deposits (B15) (LRR U)        Drainage Patterns (B10) 

       Saturation (A3)        Hydrogen Sulfide Odor (C1)        Moss Trim Lines (B16) 

       Water Marks (B1)        Oxidized Rhizospheres along Living Roots (C3)        Dry-Season Water Table (C2) 

       Sediment Deposits (B2)        Presence of Reduced Iron (C4)        Crayfish Burrows (C8) 

       Drift Deposits (B3)        Recent Iron Reduction in Tilled Soils (C6)        Saturation Visible on Aerial Imagery (C9) 

       Algal Mat or Crust (B4)        Thin Muck Surface (C7)        Geomorphic Position (D2) 

       Iron Deposits (B5)        Other (Explain in Remarks)        Shallow Aquitard (D3) 

       Inundation Visible on Aerial Imagery (B7)         FAC-Neutral Test (D5) 

       Water-Stained Leaves (B9)         Sphagnum moss (D8) (LRR T, U) 

Field Observations: 

Surface Water Present? Yes             No             Depth (inches):                           

Water Table Present?  Yes             No             Depth (inches):                           

Saturation Present?    Yes             No             Depth (inches):                          
(includes capillary fringe) 

 

 

Wetland Hydrology Present?    Yes                 No              

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 

 

Remarks: 

 

 

WHCRWA - North/South Alignment Houston, Harris County 11/16/2017
West Harris County Regional Water Authority TX SP23

JTL, CAG N/A
Plain None 1%

LRR T MLRA 150A 29.871753429 -95.295462119 NAD83
Gessner occasionally ponded-Urban land complex N/A

X
x

x
x x
x

x



US Army Corps of Engineers                      Atlantic and Gulf Coastal Plain Region – Version 2.0 

VEGETATION (Four Strata) – Use scientific names of plants.     Sampling Point:                        

                            Absolute   Dominant  Indicator 
Tree Stratum  (Plot size:                               )                         % Cover    Species?    Status   

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

8.                                                                                                                                               

                                                                                                               = Total Cover 

                                                    50% of total cover:                  20% of total cover:                

Sapling/Shrub Stratum  (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

8.                                                                                                                                               

                                                                                                               = Total Cover 

                                                    50% of total cover:                  20% of total cover:                

Herb Stratum  (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

8.                                                                                                                                               

9.                                                                                                                                               

10.                                                                                                                                             

11.                                                                                                                                             

12.                                                                                                                                             

                                                                                                               = Total Cover 

                                                    50% of total cover:                  20% of total cover:                

Woody Vine Stratum  (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

                                                                                                               = Total Cover 

                                                    50% of total cover:                  20% of total cover:                

Dominance Test worksheet: 

Number of Dominant Species   
That Are OBL, FACW, or FAC:                              (A) 
 
Total Number of Dominant    
Species Across All Strata:                               (B) 
 
Percent of Dominant Species 
That Are OBL, FACW, or FAC:                              (A/B) 

 
Prevalence Index worksheet: 

       Total % Cover of:                    Multiply by:        

OBL species                        x 1 =                       

FACW species                        x 2 =                       

FAC species                        x 3 =                       

FACU species                        x 4 =                       

UPL species                        x 5 =                       

Column Totals:                        (A)                          (B) 

         Prevalence Index  = B/A =                              

Hydrophytic Vegetation Indicators:  

       1 - Rapid Test for Hydrophytic Vegetation  

       2 - Dominance Test is >50% 

       3 - Prevalence Index is ≤3.01 

       Problematic Hydrophytic Vegetation1 (Explain) 

 
1Indicators of hydric soil and wetland hydrology must 
be present, unless disturbed or problematic. 

Definitions of Four Vegetation Strata: 
 
Tree – Woody plants, excluding vines, 3 in. (7.6 cm) or 
more in diameter at breast height (DBH), regardless of 
height. 
 
Sapling/Shrub – Woody plants, excluding vines, less 
than 3 in. DBH and greater than 3.28 ft (1 m) tall. 
 
Herb – All herbaceous (non-woody) plants, regardless 
of size, and woody plants less than 3.28 ft tall. 
  
Woody vine – All woody vines greater than 3.28 ft in 
height.   
 

Hydrophytic  
Vegetation 
Present?                 Yes                 No              
 

Remarks:  (If observed, list morphological adaptations below). 

SP23

30 ft

3

5

60%

0 0
35 70
10 30

15 ft

Triadica sebifera
15
5

20

YES
YES

UPL
FAC

25 100Quercus stellata
15 75
85 275

3.24

✔

10 4
5 ft

Sabal minor
Paspalum urvillei

25
10
5

40

YES
YES
NO

FACW
FACW
FAC

Cyperus entrerianus

20 8
30 ft

Rubus trivialis 25

25

YES FACU

12.5 5 X



US Army Corps of Engineers                      Atlantic and Gulf Coastal Plain Region – Version 2.0 

SOIL                                                      Sampling Point:                        

Profile Description:  (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 

 Depth                    Matrix                                           Redox Features                              
 (inches)           Color (moist)            %           Color (moist)             %         Type1       Loc2           Texture                             Remarks                           

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          
1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains.                2Location:  PL=Pore Lining, M=Matrix. 
Hydric Soil Indicators:  (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils

3
: 

       Histosol (A1)        Polyvalue Below Surface (S8) (LRR S, T, U)        1 cm Muck (A9) (LRR O) 

       Histic Epipedon (A2)        Thin Dark Surface (S9) (LRR S, T, U)        2 cm Muck (A10) (LRR S) 

       Black Histic (A3)        Loamy Mucky Mineral (F1) (LRR O)        Reduced Vertic (F18) (outside MLRA 150A,B) 

       Hydrogen Sulfide (A4)        Loamy Gleyed Matrix (F2)        Piedmont Floodplain Soils (F19) (LRR P, S, T) 

       Stratified Layers (A5)        Depleted Matrix (F3)        Anomalous Bright Loamy Soils (F20) 

       Organic Bodies (A6) (LRR P, T, U)        Redox Dark Surface (F6)           (MLRA 153B) 

       5 cm Mucky Mineral (A7) (LRR P, T, U)        Depleted Dark Surface (F7)        Red Parent Material (TF2) 

       Muck Presence (A8) (LRR U)        Redox Depressions (F8)        Very Shallow Dark Surface (TF12)  

       1 cm Muck (A9) (LRR P, T)        Marl (F10) (LRR U)        Other (Explain in Remarks) 

       Depleted Below Dark Surface (A11)        Depleted Ochric (F11) (MLRA 151)  

       Thick Dark Surface (A12)        Iron-Manganese Masses (F12) (LRR O, P, T)          
3Indicators of hydrophytic vegetation and 

       Coast Prairie Redox (A16) (MLRA 150A)        Umbric Surface (F13) (LRR P, T, U)             wetland hydrology must be present, 

       Sandy Mucky Mineral (S1) (LRR O, S)        Delta Ochric (F17) (MLRA 151)             unless disturbed or problematic. 

       Sandy Gleyed Matrix (S4)        Reduced Vertic (F18) (MLRA 150A, 150B)  

       Sandy Redox (S5)        Piedmont Floodplain Soils (F19) (MLRA 149A) 

       Stripped Matrix (S6)        Anomalous Bright Loamy Soils (F20) (MLRA 149A, 153C, 153D) 

       Dark Surface (S7) (LRR P, S, T, U)  

Restrictive Layer (if observed): 

     Type:                                                                  

     Depth (inches):                                                 

 

 

Hydric Soil Present?     Yes                 No              

Remarks: 

 

 

 

SP23

0-4
4-20

10 YR 3/1
10 YR 5/3

80
100

10 YR 7/2 20 Sandy silt

Sandy silt

x



US Army Corps of Engineers                      Atlantic and Gulf Coastal Plain Region – Version 2.0 

WETLAND DETERMINATION DATA FORM – Atlantic and Gulf Coastal Plain Region 
 

Project/Site:                                                                                             City/County:                                                           Sampling Date:                              

Applicant/Owner:                                                                                                                                     State:                     Sampling Point:                               

Investigator(s):                                                                                         Section, Township, Range:                                                                                         

Landform (hillslope, terrace, etc.):                                                           Local relief (concave, convex, none):                                       Slope (%):                  

Subregion (LRR or MLRA):                                                  Lat:                                                 Long:                                                       Datum:                     

Soil Map Unit Name:                                                                                                                                        NWI classification:                                               

Are climatic / hydrologic conditions on the site typical for this time of year?  Yes               No               (If no, explain in Remarks.)  

Are Vegetation            , Soil             , or Hydrology              significantly disturbed?            Are “Normal Circumstances” present?   Yes               No              

Are Vegetation            , Soil             , or Hydrology              naturally problematic?             (If needed, explain any answers in Remarks.) 

SUMMARY OF FINDINGS –  Attach site map showing sampling point locations, transects, important features, etc. 

Hydrophytic Vegetation Present? Yes                 No               

Hydric Soil Present?  Yes                 No               

Wetland Hydrology Present? Yes                 No               

Is the Sampled Area 

within a Wetland?                   Yes                   No                

Remarks: 

 

 

HYDROLOGY 

Wetland Hydrology Indicators:  Secondary Indicators (minimum of two required) 

Primary Indicators (minimum of one is required; check all that apply)                                                           Surface Soil Cracks (B6) 

       Surface Water (A1)        Aquatic Fauna (B13)        Sparsely Vegetated Concave Surface (B8) 

       High Water Table (A2)        Marl Deposits (B15) (LRR U)        Drainage Patterns (B10) 

       Saturation (A3)        Hydrogen Sulfide Odor (C1)        Moss Trim Lines (B16) 

       Water Marks (B1)        Oxidized Rhizospheres along Living Roots (C3)        Dry-Season Water Table (C2) 

       Sediment Deposits (B2)        Presence of Reduced Iron (C4)        Crayfish Burrows (C8) 

       Drift Deposits (B3)        Recent Iron Reduction in Tilled Soils (C6)        Saturation Visible on Aerial Imagery (C9) 

       Algal Mat or Crust (B4)        Thin Muck Surface (C7)        Geomorphic Position (D2) 

       Iron Deposits (B5)        Other (Explain in Remarks)        Shallow Aquitard (D3) 

       Inundation Visible on Aerial Imagery (B7)         FAC-Neutral Test (D5) 

       Water-Stained Leaves (B9)         Sphagnum moss (D8) (LRR T, U) 

Field Observations: 

Surface Water Present? Yes             No             Depth (inches):                           

Water Table Present?  Yes             No             Depth (inches):                           

Saturation Present?    Yes             No             Depth (inches):                          
(includes capillary fringe) 

 

 

Wetland Hydrology Present?    Yes                 No              

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 

 

Remarks: 

 

 

WHCRWA - North/South Alignment Houston, Harris County 11/16/2017
West Harris County Regional Water Authority TX SP24

JTL, CAG N/A
Plain None 1%

LRR T MLRA 150A 29.870488661 -95.315468302 NAD83
Texla-urban land complex N/A

X
x

x
x x
x

x



US Army Corps of Engineers                      Atlantic and Gulf Coastal Plain Region – Version 2.0 

VEGETATION (Four Strata) – Use scientific names of plants.     Sampling Point:                        

                            Absolute   Dominant  Indicator 
Tree Stratum  (Plot size:                               )                         % Cover    Species?    Status   

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

8.                                                                                                                                               

                                                                                                               = Total Cover 

                                                    50% of total cover:                  20% of total cover:                

Sapling/Shrub Stratum  (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

8.                                                                                                                                               

                                                                                                               = Total Cover 

                                                    50% of total cover:                  20% of total cover:                

Herb Stratum  (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

8.                                                                                                                                               

9.                                                                                                                                               

10.                                                                                                                                             

11.                                                                                                                                             

12.                                                                                                                                             

                                                                                                               = Total Cover 

                                                    50% of total cover:                  20% of total cover:                

Woody Vine Stratum  (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

                                                                                                               = Total Cover 

                                                    50% of total cover:                  20% of total cover:                

Dominance Test worksheet: 

Number of Dominant Species   
That Are OBL, FACW, or FAC:                              (A) 
 
Total Number of Dominant    
Species Across All Strata:                               (B) 
 
Percent of Dominant Species 
That Are OBL, FACW, or FAC:                              (A/B) 

 
Prevalence Index worksheet: 

       Total % Cover of:                    Multiply by:        

OBL species                        x 1 =                       

FACW species                        x 2 =                       

FAC species                        x 3 =                       

FACU species                        x 4 =                       

UPL species                        x 5 =                       

Column Totals:                        (A)                          (B) 

         Prevalence Index  = B/A =                              

Hydrophytic Vegetation Indicators:  

       1 - Rapid Test for Hydrophytic Vegetation  

       2 - Dominance Test is >50% 

       3 - Prevalence Index is ≤3.01 

       Problematic Hydrophytic Vegetation1 (Explain) 

 
1Indicators of hydric soil and wetland hydrology must 
be present, unless disturbed or problematic. 

Definitions of Four Vegetation Strata: 
 
Tree – Woody plants, excluding vines, 3 in. (7.6 cm) or 
more in diameter at breast height (DBH), regardless of 
height. 
 
Sapling/Shrub – Woody plants, excluding vines, less 
than 3 in. DBH and greater than 3.28 ft (1 m) tall. 
 
Herb – All herbaceous (non-woody) plants, regardless 
of size, and woody plants less than 3.28 ft tall. 
  
Woody vine – All woody vines greater than 3.28 ft in 
height.   
 

Hydrophytic  
Vegetation 
Present?                 Yes                 No              
 

Remarks:  (If observed, list morphological adaptations below). 

SP24

30 ft

Ulmus americana
Quercus nigra 10

5

15

YES
YES

FAC
FAC

2

4

50%

0 0
0 07.5 3
15% 45

15 ft
75% 300
0 0
90% 345

3.83

5 ft

Ambrosia artemisiifolia
Solidago Canadensis

50
20
5

75

YES
YES
NO

FACU
FACU
FACU

Cynodon dactylon

37.5 15
30 ft

X



US Army Corps of Engineers                      Atlantic and Gulf Coastal Plain Region – Version 2.0 

SOIL                                                      Sampling Point:                        

Profile Description:  (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 

 Depth                    Matrix                                           Redox Features                              
 (inches)           Color (moist)            %           Color (moist)             %         Type1       Loc2           Texture                             Remarks                           

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          
1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains.                2Location:  PL=Pore Lining, M=Matrix. 
Hydric Soil Indicators:  (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils

3
: 

       Histosol (A1)        Polyvalue Below Surface (S8) (LRR S, T, U)        1 cm Muck (A9) (LRR O) 

       Histic Epipedon (A2)        Thin Dark Surface (S9) (LRR S, T, U)        2 cm Muck (A10) (LRR S) 

       Black Histic (A3)        Loamy Mucky Mineral (F1) (LRR O)        Reduced Vertic (F18) (outside MLRA 150A,B) 

       Hydrogen Sulfide (A4)        Loamy Gleyed Matrix (F2)        Piedmont Floodplain Soils (F19) (LRR P, S, T) 

       Stratified Layers (A5)        Depleted Matrix (F3)        Anomalous Bright Loamy Soils (F20) 

       Organic Bodies (A6) (LRR P, T, U)        Redox Dark Surface (F6)           (MLRA 153B) 

       5 cm Mucky Mineral (A7) (LRR P, T, U)        Depleted Dark Surface (F7)        Red Parent Material (TF2) 

       Muck Presence (A8) (LRR U)        Redox Depressions (F8)        Very Shallow Dark Surface (TF12)  

       1 cm Muck (A9) (LRR P, T)        Marl (F10) (LRR U)        Other (Explain in Remarks) 

       Depleted Below Dark Surface (A11)        Depleted Ochric (F11) (MLRA 151)  

       Thick Dark Surface (A12)        Iron-Manganese Masses (F12) (LRR O, P, T)          
3Indicators of hydrophytic vegetation and 

       Coast Prairie Redox (A16) (MLRA 150A)        Umbric Surface (F13) (LRR P, T, U)             wetland hydrology must be present, 

       Sandy Mucky Mineral (S1) (LRR O, S)        Delta Ochric (F17) (MLRA 151)             unless disturbed or problematic. 

       Sandy Gleyed Matrix (S4)        Reduced Vertic (F18) (MLRA 150A, 150B)  

       Sandy Redox (S5)        Piedmont Floodplain Soils (F19) (MLRA 149A) 

       Stripped Matrix (S6)        Anomalous Bright Loamy Soils (F20) (MLRA 149A, 153C, 153D) 

       Dark Surface (S7) (LRR P, S, T, U)  

Restrictive Layer (if observed): 

     Type:                                                                  

     Depth (inches):                                                 

 

 

Hydric Soil Present?     Yes                 No              

Remarks: 

 

 

 

SP24

0-16 10 YR 6/2 100 Sandy silt

x



US Army Corps of Engineers                      Atlantic and Gulf Coastal Plain Region – Version 2.0 

WETLAND DETERMINATION DATA FORM – Atlantic and Gulf Coastal Plain Region 
 

Project/Site:                                                                                             City/County:                                                           Sampling Date:                              

Applicant/Owner:                                                                                                                                     State:                     Sampling Point:                               

Investigator(s):                                                                                         Section, Township, Range:                                                                                         

Landform (hillslope, terrace, etc.):                                                           Local relief (concave, convex, none):                                       Slope (%):                  

Subregion (LRR or MLRA):                                                  Lat:                                                 Long:                                                       Datum:                     

Soil Map Unit Name:                                                                                                                                        NWI classification:                                               

Are climatic / hydrologic conditions on the site typical for this time of year?  Yes               No               (If no, explain in Remarks.)  

Are Vegetation            , Soil             , or Hydrology              significantly disturbed?            Are “Normal Circumstances” present?   Yes               No              

Are Vegetation            , Soil             , or Hydrology              naturally problematic?             (If needed, explain any answers in Remarks.) 

SUMMARY OF FINDINGS –  Attach site map showing sampling point locations, transects, important features, etc. 

Hydrophytic Vegetation Present? Yes                 No               

Hydric Soil Present?  Yes                 No               

Wetland Hydrology Present? Yes                 No               

Is the Sampled Area 

within a Wetland?                   Yes                   No                

Remarks: 

 

 

HYDROLOGY 

Wetland Hydrology Indicators:  Secondary Indicators (minimum of two required) 

Primary Indicators (minimum of one is required; check all that apply)                                                           Surface Soil Cracks (B6) 

       Surface Water (A1)        Aquatic Fauna (B13)        Sparsely Vegetated Concave Surface (B8) 

       High Water Table (A2)        Marl Deposits (B15) (LRR U)        Drainage Patterns (B10) 

       Saturation (A3)        Hydrogen Sulfide Odor (C1)        Moss Trim Lines (B16) 

       Water Marks (B1)        Oxidized Rhizospheres along Living Roots (C3)        Dry-Season Water Table (C2) 

       Sediment Deposits (B2)        Presence of Reduced Iron (C4)        Crayfish Burrows (C8) 

       Drift Deposits (B3)        Recent Iron Reduction in Tilled Soils (C6)        Saturation Visible on Aerial Imagery (C9) 

       Algal Mat or Crust (B4)        Thin Muck Surface (C7)        Geomorphic Position (D2) 

       Iron Deposits (B5)        Other (Explain in Remarks)        Shallow Aquitard (D3) 

       Inundation Visible on Aerial Imagery (B7)         FAC-Neutral Test (D5) 

       Water-Stained Leaves (B9)         Sphagnum moss (D8) (LRR T, U) 

Field Observations: 

Surface Water Present? Yes             No             Depth (inches):                           

Water Table Present?  Yes             No             Depth (inches):                           

Saturation Present?    Yes             No             Depth (inches):                          
(includes capillary fringe) 

 

 

Wetland Hydrology Present?    Yes                 No              

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 

 

Remarks: 

 

 

WHCRWA - North/South Alignment Houston, Harris County 11/16/2017
West Harris County Regional Water Authority TX SP25

JTL, CAG N/A
Plain Flat 0

LRR T MLRA 150A 29.870215191 -95.320782399 NAD83
Clodine-Urban land complex N/A

x
x

x
X X
X

This is a previously disturbed area/lot and contains gravel/fill material.

x
X
X X



US Army Corps of Engineers                      Atlantic and Gulf Coastal Plain Region – Version 2.0 

VEGETATION (Four Strata) – Use scientific names of plants.     Sampling Point:                        

                            Absolute   Dominant  Indicator 
Tree Stratum  (Plot size:                               )                         % Cover    Species?    Status   

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

8.                                                                                                                                               

                                                                                                               = Total Cover 

                                                    50% of total cover:                  20% of total cover:                

Sapling/Shrub Stratum  (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

8.                                                                                                                                               

                                                                                                               = Total Cover 

                                                    50% of total cover:                  20% of total cover:                

Herb Stratum  (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

8.                                                                                                                                               

9.                                                                                                                                               

10.                                                                                                                                             

11.                                                                                                                                             

12.                                                                                                                                             

                                                                                                               = Total Cover 

                                                    50% of total cover:                  20% of total cover:                

Woody Vine Stratum  (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

                                                                                                               = Total Cover 

                                                    50% of total cover:                  20% of total cover:                

Dominance Test worksheet: 

Number of Dominant Species   
That Are OBL, FACW, or FAC:                              (A) 
 
Total Number of Dominant    
Species Across All Strata:                               (B) 
 
Percent of Dominant Species 
That Are OBL, FACW, or FAC:                              (A/B) 

 
Prevalence Index worksheet: 

       Total % Cover of:                    Multiply by:        

OBL species                        x 1 =                       

FACW species                        x 2 =                       

FAC species                        x 3 =                       

FACU species                        x 4 =                       

UPL species                        x 5 =                       

Column Totals:                        (A)                          (B) 

         Prevalence Index  = B/A =                              

Hydrophytic Vegetation Indicators:  

       1 - Rapid Test for Hydrophytic Vegetation  

       2 - Dominance Test is >50% 

       3 - Prevalence Index is ≤3.01 

       Problematic Hydrophytic Vegetation1 (Explain) 

 
1Indicators of hydric soil and wetland hydrology must 
be present, unless disturbed or problematic. 

Definitions of Four Vegetation Strata: 
 
Tree – Woody plants, excluding vines, 3 in. (7.6 cm) or 
more in diameter at breast height (DBH), regardless of 
height. 
 
Sapling/Shrub – Woody plants, excluding vines, less 
than 3 in. DBH and greater than 3.28 ft (1 m) tall. 
 
Herb – All herbaceous (non-woody) plants, regardless 
of size, and woody plants less than 3.28 ft tall. 
  
Woody vine – All woody vines greater than 3.28 ft in 
height.   
 

Hydrophytic  
Vegetation 
Present?                 Yes                 No              
 

Remarks:  (If observed, list morphological adaptations below). 

SP25

30' x 30'
1

3

33%

0 0
40% 80
0 015' x 15'
20% 80
15% 75
75% 235

3.13

5' x 5'

Sorghum halepense
Chloris texensis

40%
20%
15%

75%

Yes
Yes
Yes

FACW
FACU
UPL

Echinochloa crus-galli

37.5% 15%
5' x 5'

X



US Army Corps of Engineers                      Atlantic and Gulf Coastal Plain Region – Version 2.0 

SOIL                                                      Sampling Point:                        

Profile Description:  (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 

 Depth                    Matrix                                           Redox Features                              
 (inches)           Color (moist)            %           Color (moist)             %         Type1       Loc2           Texture                             Remarks                           

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          
1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains.                2Location:  PL=Pore Lining, M=Matrix. 
Hydric Soil Indicators:  (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils

3
: 

       Histosol (A1)        Polyvalue Below Surface (S8) (LRR S, T, U)        1 cm Muck (A9) (LRR O) 

       Histic Epipedon (A2)        Thin Dark Surface (S9) (LRR S, T, U)        2 cm Muck (A10) (LRR S) 

       Black Histic (A3)        Loamy Mucky Mineral (F1) (LRR O)        Reduced Vertic (F18) (outside MLRA 150A,B) 

       Hydrogen Sulfide (A4)        Loamy Gleyed Matrix (F2)        Piedmont Floodplain Soils (F19) (LRR P, S, T) 

       Stratified Layers (A5)        Depleted Matrix (F3)        Anomalous Bright Loamy Soils (F20) 

       Organic Bodies (A6) (LRR P, T, U)        Redox Dark Surface (F6)           (MLRA 153B) 

       5 cm Mucky Mineral (A7) (LRR P, T, U)        Depleted Dark Surface (F7)        Red Parent Material (TF2) 

       Muck Presence (A8) (LRR U)        Redox Depressions (F8)        Very Shallow Dark Surface (TF12)  

       1 cm Muck (A9) (LRR P, T)        Marl (F10) (LRR U)        Other (Explain in Remarks) 

       Depleted Below Dark Surface (A11)        Depleted Ochric (F11) (MLRA 151)  

       Thick Dark Surface (A12)        Iron-Manganese Masses (F12) (LRR O, P, T)          
3Indicators of hydrophytic vegetation and 

       Coast Prairie Redox (A16) (MLRA 150A)        Umbric Surface (F13) (LRR P, T, U)             wetland hydrology must be present, 

       Sandy Mucky Mineral (S1) (LRR O, S)        Delta Ochric (F17) (MLRA 151)             unless disturbed or problematic. 

       Sandy Gleyed Matrix (S4)        Reduced Vertic (F18) (MLRA 150A, 150B)  

       Sandy Redox (S5)        Piedmont Floodplain Soils (F19) (MLRA 149A) 

       Stripped Matrix (S6)        Anomalous Bright Loamy Soils (F20) (MLRA 149A, 153C, 153D) 

       Dark Surface (S7) (LRR P, S, T, U)  

Restrictive Layer (if observed): 

     Type:                                                                  

     Depth (inches):                                                 

 

 

Hydric Soil Present?     Yes                 No              

Remarks: 

 

 

 

SP25

0-1"
1-12"
+Mottled

10 YR 8/1
10 YR 3/1
10 YR 6/1

100%

70%
30%

Sand
Silt clay
Silt clay

Hard pan
12" X

Soil contains fill material.



US Army Corps of Engineers                      Atlantic and Gulf Coastal Plain Region – Version 2.0 

WETLAND DETERMINATION DATA FORM – Atlantic and Gulf Coastal Plain Region 
 

Project/Site:                                                                                             City/County:                                                           Sampling Date:                              

Applicant/Owner:                                                                                                                                     State:                     Sampling Point:                               

Investigator(s):                                                                                         Section, Township, Range:                                                                                         

Landform (hillslope, terrace, etc.):                                                           Local relief (concave, convex, none):                                       Slope (%):                  

Subregion (LRR or MLRA):                                                  Lat:                                                 Long:                                                       Datum:                     

Soil Map Unit Name:                                                                                                                                        NWI classification:                                               

Are climatic / hydrologic conditions on the site typical for this time of year?  Yes               No               (If no, explain in Remarks.)  

Are Vegetation            , Soil             , or Hydrology              significantly disturbed?            Are “Normal Circumstances” present?   Yes               No              

Are Vegetation            , Soil             , or Hydrology              naturally problematic?             (If needed, explain any answers in Remarks.) 

SUMMARY OF FINDINGS –  Attach site map showing sampling point locations, transects, important features, etc. 

Hydrophytic Vegetation Present? Yes                 No               

Hydric Soil Present?  Yes                 No               

Wetland Hydrology Present? Yes                 No               

Is the Sampled Area 

within a Wetland?                   Yes                   No                

Remarks: 

 

 

HYDROLOGY 

Wetland Hydrology Indicators:  Secondary Indicators (minimum of two required) 

Primary Indicators (minimum of one is required; check all that apply)                                                           Surface Soil Cracks (B6) 

       Surface Water (A1)        Aquatic Fauna (B13)        Sparsely Vegetated Concave Surface (B8) 

       High Water Table (A2)        Marl Deposits (B15) (LRR U)        Drainage Patterns (B10) 

       Saturation (A3)        Hydrogen Sulfide Odor (C1)        Moss Trim Lines (B16) 

       Water Marks (B1)        Oxidized Rhizospheres along Living Roots (C3)        Dry-Season Water Table (C2) 

       Sediment Deposits (B2)        Presence of Reduced Iron (C4)        Crayfish Burrows (C8) 

       Drift Deposits (B3)        Recent Iron Reduction in Tilled Soils (C6)        Saturation Visible on Aerial Imagery (C9) 

       Algal Mat or Crust (B4)        Thin Muck Surface (C7)        Geomorphic Position (D2) 

       Iron Deposits (B5)        Other (Explain in Remarks)        Shallow Aquitard (D3) 

       Inundation Visible on Aerial Imagery (B7)         FAC-Neutral Test (D5) 

       Water-Stained Leaves (B9)         Sphagnum moss (D8) (LRR T, U) 

Field Observations: 

Surface Water Present? Yes             No             Depth (inches):                           

Water Table Present?  Yes             No             Depth (inches):                           

Saturation Present?    Yes             No             Depth (inches):                          
(includes capillary fringe) 

 

 

Wetland Hydrology Present?    Yes                 No              

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 

 

Remarks: 

 

 

WHCRWA - North/South Alignment Houston, Harris County 11/16/2017
West Harris County Regional Water Authority TX SP26

JTL, CAG N/A
Plain Flat 0

LRR T MLRA 150A 29.870205284 -95.321929104 NAD83
Clodine-Urban land complex N/A

x
x

x
X X
X

This is a previously disturbed area/lot and contains gravel/fill material.

x
X
X X



US Army Corps of Engineers                      Atlantic and Gulf Coastal Plain Region – Version 2.0 

VEGETATION (Four Strata) – Use scientific names of plants.     Sampling Point:                        

                            Absolute   Dominant  Indicator 
Tree Stratum  (Plot size:                               )                         % Cover    Species?    Status   

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

8.                                                                                                                                               

                                                                                                               = Total Cover 

                                                    50% of total cover:                  20% of total cover:                

Sapling/Shrub Stratum  (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

8.                                                                                                                                               

                                                                                                               = Total Cover 

                                                    50% of total cover:                  20% of total cover:                

Herb Stratum  (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

8.                                                                                                                                               

9.                                                                                                                                               

10.                                                                                                                                             

11.                                                                                                                                             

12.                                                                                                                                             

                                                                                                               = Total Cover 

                                                    50% of total cover:                  20% of total cover:                

Woody Vine Stratum  (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

                                                                                                               = Total Cover 

                                                    50% of total cover:                  20% of total cover:                

Dominance Test worksheet: 

Number of Dominant Species   
That Are OBL, FACW, or FAC:                              (A) 
 
Total Number of Dominant    
Species Across All Strata:                               (B) 
 
Percent of Dominant Species 
That Are OBL, FACW, or FAC:                              (A/B) 

 
Prevalence Index worksheet: 

       Total % Cover of:                    Multiply by:        

OBL species                        x 1 =                       

FACW species                        x 2 =                       

FAC species                        x 3 =                       

FACU species                        x 4 =                       

UPL species                        x 5 =                       

Column Totals:                        (A)                          (B) 

         Prevalence Index  = B/A =                              

Hydrophytic Vegetation Indicators:  

       1 - Rapid Test for Hydrophytic Vegetation  

       2 - Dominance Test is >50% 

       3 - Prevalence Index is ≤3.01 

       Problematic Hydrophytic Vegetation1 (Explain) 

 
1Indicators of hydric soil and wetland hydrology must 
be present, unless disturbed or problematic. 

Definitions of Four Vegetation Strata: 
 
Tree – Woody plants, excluding vines, 3 in. (7.6 cm) or 
more in diameter at breast height (DBH), regardless of 
height. 
 
Sapling/Shrub – Woody plants, excluding vines, less 
than 3 in. DBH and greater than 3.28 ft (1 m) tall. 
 
Herb – All herbaceous (non-woody) plants, regardless 
of size, and woody plants less than 3.28 ft tall. 
  
Woody vine – All woody vines greater than 3.28 ft in 
height.   
 

Hydrophytic  
Vegetation 
Present?                 Yes                 No              
 

Remarks:  (If observed, list morphological adaptations below). 

SP26

30' x 30'
1

2

50%

0 0
0 0
20% 6015' x 15'
60% 240
15% 75
95% 375

3.95

✔

5' x 5'

Symphyotrichum pilosum
Chloris texensis
Solidago canadensis

50%
20%
15%
10%

95%

Yes
Yes
No
No

FACU
FAC
UPL
FACU

Cynodon dactylon

47.5% 19%
5' x 5'

X



US Army Corps of Engineers                      Atlantic and Gulf Coastal Plain Region – Version 2.0 

SOIL                                                      Sampling Point:                        

Profile Description:  (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 

 Depth                    Matrix                                           Redox Features                              
 (inches)           Color (moist)            %           Color (moist)             %         Type1       Loc2           Texture                             Remarks                           

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          
1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains.                2Location:  PL=Pore Lining, M=Matrix. 
Hydric Soil Indicators:  (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils

3
: 

       Histosol (A1)        Polyvalue Below Surface (S8) (LRR S, T, U)        1 cm Muck (A9) (LRR O) 

       Histic Epipedon (A2)        Thin Dark Surface (S9) (LRR S, T, U)        2 cm Muck (A10) (LRR S) 

       Black Histic (A3)        Loamy Mucky Mineral (F1) (LRR O)        Reduced Vertic (F18) (outside MLRA 150A,B) 

       Hydrogen Sulfide (A4)        Loamy Gleyed Matrix (F2)        Piedmont Floodplain Soils (F19) (LRR P, S, T) 

       Stratified Layers (A5)        Depleted Matrix (F3)        Anomalous Bright Loamy Soils (F20) 

       Organic Bodies (A6) (LRR P, T, U)        Redox Dark Surface (F6)           (MLRA 153B) 

       5 cm Mucky Mineral (A7) (LRR P, T, U)        Depleted Dark Surface (F7)        Red Parent Material (TF2) 

       Muck Presence (A8) (LRR U)        Redox Depressions (F8)        Very Shallow Dark Surface (TF12)  

       1 cm Muck (A9) (LRR P, T)        Marl (F10) (LRR U)        Other (Explain in Remarks) 

       Depleted Below Dark Surface (A11)        Depleted Ochric (F11) (MLRA 151)  

       Thick Dark Surface (A12)        Iron-Manganese Masses (F12) (LRR O, P, T)          
3Indicators of hydrophytic vegetation and 

       Coast Prairie Redox (A16) (MLRA 150A)        Umbric Surface (F13) (LRR P, T, U)             wetland hydrology must be present, 

       Sandy Mucky Mineral (S1) (LRR O, S)        Delta Ochric (F17) (MLRA 151)             unless disturbed or problematic. 

       Sandy Gleyed Matrix (S4)        Reduced Vertic (F18) (MLRA 150A, 150B)  

       Sandy Redox (S5)        Piedmont Floodplain Soils (F19) (MLRA 149A) 

       Stripped Matrix (S6)        Anomalous Bright Loamy Soils (F20) (MLRA 149A, 153C, 153D) 

       Dark Surface (S7) (LRR P, S, T, U)  

Restrictive Layer (if observed): 

     Type:                                                                  

     Depth (inches):                                                 

 

 

Hydric Soil Present?     Yes                 No              

Remarks: 

 

 

 

SP26

0-15"
+Mottled

+Mottled

15-16"

2.5 YR 4/6
10 YR 6/1
10 YR 5/3
10 YR 4/1

90%
5%
5%
100% Sandy clay

Red chert/clay fill material
Fill material
Fill material

Hard pan
16" X

Soil contains fill material.



US Army Corps of Engineers                      Atlantic and Gulf Coastal Plain Region – Version 2.0 

WETLAND DETERMINATION DATA FORM – Atlantic and Gulf Coastal Plain Region 
 

Project/Site:                                                                                             City/County:                                                           Sampling Date:                              

Applicant/Owner:                                                                                                                                     State:                     Sampling Point:                               

Investigator(s):                                                                                         Section, Township, Range:                                                                                         

Landform (hillslope, terrace, etc.):                                                           Local relief (concave, convex, none):                                       Slope (%):                  

Subregion (LRR or MLRA):                                                  Lat:                                                 Long:                                                       Datum:                     

Soil Map Unit Name:                                                                                                                                        NWI classification:                                               

Are climatic / hydrologic conditions on the site typical for this time of year?  Yes               No               (If no, explain in Remarks.)  

Are Vegetation            , Soil             , or Hydrology              significantly disturbed?            Are “Normal Circumstances” present?   Yes               No              

Are Vegetation            , Soil             , or Hydrology              naturally problematic?             (If needed, explain any answers in Remarks.) 

SUMMARY OF FINDINGS –  Attach site map showing sampling point locations, transects, important features, etc. 

Hydrophytic Vegetation Present? Yes                 No               

Hydric Soil Present?  Yes                 No               

Wetland Hydrology Present? Yes                 No               

Is the Sampled Area 

within a Wetland?                   Yes                   No                

Remarks: 

 

 

HYDROLOGY 

Wetland Hydrology Indicators:  Secondary Indicators (minimum of two required) 

Primary Indicators (minimum of one is required; check all that apply)                                                           Surface Soil Cracks (B6) 

       Surface Water (A1)        Aquatic Fauna (B13)        Sparsely Vegetated Concave Surface (B8) 

       High Water Table (A2)        Marl Deposits (B15) (LRR U)        Drainage Patterns (B10) 

       Saturation (A3)        Hydrogen Sulfide Odor (C1)        Moss Trim Lines (B16) 

       Water Marks (B1)        Oxidized Rhizospheres along Living Roots (C3)        Dry-Season Water Table (C2) 

       Sediment Deposits (B2)        Presence of Reduced Iron (C4)        Crayfish Burrows (C8) 

       Drift Deposits (B3)        Recent Iron Reduction in Tilled Soils (C6)        Saturation Visible on Aerial Imagery (C9) 

       Algal Mat or Crust (B4)        Thin Muck Surface (C7)        Geomorphic Position (D2) 

       Iron Deposits (B5)        Other (Explain in Remarks)        Shallow Aquitard (D3) 

       Inundation Visible on Aerial Imagery (B7)         FAC-Neutral Test (D5) 

       Water-Stained Leaves (B9)         Sphagnum moss (D8) (LRR T, U) 

Field Observations: 

Surface Water Present? Yes             No             Depth (inches):                           

Water Table Present?  Yes             No             Depth (inches):                           

Saturation Present?    Yes             No             Depth (inches):                          
(includes capillary fringe) 

 

 

Wetland Hydrology Present?    Yes                 No              

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 

 

Remarks: 

 

 

WHCRWA - North/South Alignment Houston, Harris Counyt 12/11/17

West Harris County Regional Water Authority TX SP29

JTL, CAG N/A
Plain Flat 0

LRR T MLRA 150A 29.912283°N 95.226210°W NAD83
Verland sitly clay loam N/A

x
x

x
X X
X

✔

✔

x
X
X X



US Army Corps of Engineers                      Atlantic and Gulf Coastal Plain Region – Version 2.0 

VEGETATION (Four Strata) – Use scientific names of plants.     Sampling Point:                        

                            Absolute   Dominant  Indicator 
Tree Stratum  (Plot size:                               )                         % Cover    Species?    Status   

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

8.                                                                                                                                               

                                                                                                               = Total Cover 

                                                    50% of total cover:                  20% of total cover:                

Sapling/Shrub Stratum  (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

8.                                                                                                                                               

                                                                                                               = Total Cover 

                                                    50% of total cover:                  20% of total cover:                

Herb Stratum  (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

8.                                                                                                                                               

9.                                                                                                                                               

10.                                                                                                                                             

11.                                                                                                                                             

12.                                                                                                                                             

                                                                                                               = Total Cover 

                                                    50% of total cover:                  20% of total cover:                

Woody Vine Stratum  (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

                                                                                                               = Total Cover 

                                                    50% of total cover:                  20% of total cover:                

Dominance Test worksheet: 

Number of Dominant Species   
That Are OBL, FACW, or FAC:                              (A) 
 
Total Number of Dominant    
Species Across All Strata:                               (B) 
 
Percent of Dominant Species 
That Are OBL, FACW, or FAC:                              (A/B) 

 
Prevalence Index worksheet: 

       Total % Cover of:                    Multiply by:        

OBL species                        x 1 =                       

FACW species                        x 2 =                       

FAC species                        x 3 =                       

FACU species                        x 4 =                       

UPL species                        x 5 =                       

Column Totals:                        (A)                          (B) 

         Prevalence Index  = B/A =                              

Hydrophytic Vegetation Indicators:  

       1 - Rapid Test for Hydrophytic Vegetation  

       2 - Dominance Test is >50% 

       3 - Prevalence Index is ≤3.01 

       Problematic Hydrophytic Vegetation1 (Explain) 

 
1Indicators of hydric soil and wetland hydrology must 
be present, unless disturbed or problematic. 

Definitions of Four Vegetation Strata: 
 
Tree – Woody plants, excluding vines, 3 in. (7.6 cm) or 
more in diameter at breast height (DBH), regardless of 
height. 
 
Sapling/Shrub – Woody plants, excluding vines, less 
than 3 in. DBH and greater than 3.28 ft (1 m) tall. 
 
Herb – All herbaceous (non-woody) plants, regardless 
of size, and woody plants less than 3.28 ft tall. 
  
Woody vine – All woody vines greater than 3.28 ft in 
height.   
 

Hydrophytic  
Vegetation 
Present?                 Yes                 No              
 

Remarks:  (If observed, list morphological adaptations below). 

SP29

30' x 30'

Quercus virginiana
Quercus nigra

Pinus taeda 40%
25%
20%

85%

Yes
Yes
Yes

FAC
FACU
FAC

6

7

86%

0 0
35% 7042.5% 17%
80% 24015' x 15'

Ilex vomitoria

10%
10%

20%

Yes
Yes

FAC
FAC

30% 120
Liquidambar styraciflua

0 0
145% 430

2.97

✔

✔

10% 4%
5' x 5' 

Sabal minor

Rubus trivialis

25%
10%
5%

40%

Yes
Yes
No

FACW
FACW
FACU

Chasmanthium laxum

20% 8%
10'x 10'

X



US Army Corps of Engineers                      Atlantic and Gulf Coastal Plain Region – Version 2.0 

SOIL                                                      Sampling Point:                        

Profile Description:  (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 

 Depth                    Matrix                                           Redox Features                              
 (inches)           Color (moist)            %           Color (moist)             %         Type1       Loc2           Texture                             Remarks                           

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          
1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains.                2Location:  PL=Pore Lining, M=Matrix. 
Hydric Soil Indicators:  (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils

3
: 

       Histosol (A1)        Polyvalue Below Surface (S8) (LRR S, T, U)        1 cm Muck (A9) (LRR O) 

       Histic Epipedon (A2)        Thin Dark Surface (S9) (LRR S, T, U)        2 cm Muck (A10) (LRR S) 

       Black Histic (A3)        Loamy Mucky Mineral (F1) (LRR O)        Reduced Vertic (F18) (outside MLRA 150A,B) 

       Hydrogen Sulfide (A4)        Loamy Gleyed Matrix (F2)        Piedmont Floodplain Soils (F19) (LRR P, S, T) 

       Stratified Layers (A5)        Depleted Matrix (F3)        Anomalous Bright Loamy Soils (F20) 

       Organic Bodies (A6) (LRR P, T, U)        Redox Dark Surface (F6)           (MLRA 153B) 

       5 cm Mucky Mineral (A7) (LRR P, T, U)        Depleted Dark Surface (F7)        Red Parent Material (TF2) 

       Muck Presence (A8) (LRR U)        Redox Depressions (F8)        Very Shallow Dark Surface (TF12)  

       1 cm Muck (A9) (LRR P, T)        Marl (F10) (LRR U)        Other (Explain in Remarks) 

       Depleted Below Dark Surface (A11)        Depleted Ochric (F11) (MLRA 151)  

       Thick Dark Surface (A12)        Iron-Manganese Masses (F12) (LRR O, P, T)          
3Indicators of hydrophytic vegetation and 

       Coast Prairie Redox (A16) (MLRA 150A)        Umbric Surface (F13) (LRR P, T, U)             wetland hydrology must be present, 

       Sandy Mucky Mineral (S1) (LRR O, S)        Delta Ochric (F17) (MLRA 151)             unless disturbed or problematic. 

       Sandy Gleyed Matrix (S4)        Reduced Vertic (F18) (MLRA 150A, 150B)  

       Sandy Redox (S5)        Piedmont Floodplain Soils (F19) (MLRA 149A) 

       Stripped Matrix (S6)        Anomalous Bright Loamy Soils (F20) (MLRA 149A, 153C, 153D) 

       Dark Surface (S7) (LRR P, S, T, U)  

Restrictive Layer (if observed): 

     Type:                                                                  

     Depth (inches):                                                 

 

 

Hydric Soil Present?     Yes                 No              

Remarks: 

 

 

 

SP29

0-4"
4-12"

10 YR 5/2

10 YR 6/2

100%

98% 10 YR 5/8 2% C M

Silt loam

Silt loam

✔

X



US Army Corps of Engineers                      Atlantic and Gulf Coastal Plain Region – Version 2.0 

WETLAND DETERMINATION DATA FORM – Atlantic and Gulf Coastal Plain Region 
 

Project/Site:                                                                                             City/County:                                                           Sampling Date:                              

Applicant/Owner:                                                                                                                                     State:                     Sampling Point:                               

Investigator(s):                                                                                         Section, Township, Range:                                                                                         

Landform (hillslope, terrace, etc.):                                                           Local relief (concave, convex, none):                                       Slope (%):                  

Subregion (LRR or MLRA):                                                  Lat:                                                 Long:                                                       Datum:                     

Soil Map Unit Name:                                                                                                                                        NWI classification:                                               

Are climatic / hydrologic conditions on the site typical for this time of year?  Yes               No               (If no, explain in Remarks.)  

Are Vegetation            , Soil             , or Hydrology              significantly disturbed?            Are “Normal Circumstances” present?   Yes               No              

Are Vegetation            , Soil             , or Hydrology              naturally problematic?             (If needed, explain any answers in Remarks.) 

SUMMARY OF FINDINGS –  Attach site map showing sampling point locations, transects, important features, etc. 

Hydrophytic Vegetation Present? Yes                 No               

Hydric Soil Present?  Yes                 No               

Wetland Hydrology Present? Yes                 No               

Is the Sampled Area 

within a Wetland?                   Yes                   No                

Remarks: 

 

 

HYDROLOGY 

Wetland Hydrology Indicators:  Secondary Indicators (minimum of two required) 

Primary Indicators (minimum of one is required; check all that apply)                                                           Surface Soil Cracks (B6) 

       Surface Water (A1)        Aquatic Fauna (B13)        Sparsely Vegetated Concave Surface (B8) 

       High Water Table (A2)        Marl Deposits (B15) (LRR U)        Drainage Patterns (B10) 

       Saturation (A3)        Hydrogen Sulfide Odor (C1)        Moss Trim Lines (B16) 

       Water Marks (B1)        Oxidized Rhizospheres along Living Roots (C3)        Dry-Season Water Table (C2) 

       Sediment Deposits (B2)        Presence of Reduced Iron (C4)        Crayfish Burrows (C8) 

       Drift Deposits (B3)        Recent Iron Reduction in Tilled Soils (C6)        Saturation Visible on Aerial Imagery (C9) 

       Algal Mat or Crust (B4)        Thin Muck Surface (C7)        Geomorphic Position (D2) 

       Iron Deposits (B5)        Other (Explain in Remarks)        Shallow Aquitard (D3) 

       Inundation Visible on Aerial Imagery (B7)         FAC-Neutral Test (D5) 

       Water-Stained Leaves (B9)         Sphagnum moss (D8) (LRR T, U) 

Field Observations: 

Surface Water Present? Yes             No             Depth (inches):                           

Water Table Present?  Yes             No             Depth (inches):                           

Saturation Present?    Yes             No             Depth (inches):                          
(includes capillary fringe) 

 

 

Wetland Hydrology Present?    Yes                 No              

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 

 

Remarks: 

 

 

WHCRWA North/South Alignment Houston, Harris County 12/11/17

West Harris County Regional Water Authority TX SP30

JTL, CAG N/A
Plains Flat 0

LRR T MLRA 150A 29.911244°N 95.227238°W NAD83
Verland silty clay loam N/A

x
x

x
X X
X

✔

✔

x
X
X X



US Army Corps of Engineers                      Atlantic and Gulf Coastal Plain Region – Version 2.0 

VEGETATION (Four Strata) – Use scientific names of plants.     Sampling Point:                        

                            Absolute   Dominant  Indicator 
Tree Stratum  (Plot size:                               )                         % Cover    Species?    Status   

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

8.                                                                                                                                               

                                                                                                               = Total Cover 

                                                    50% of total cover:                  20% of total cover:                

Sapling/Shrub Stratum  (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

8.                                                                                                                                               

                                                                                                               = Total Cover 

                                                    50% of total cover:                  20% of total cover:                

Herb Stratum  (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

8.                                                                                                                                               

9.                                                                                                                                               

10.                                                                                                                                             

11.                                                                                                                                             

12.                                                                                                                                             

                                                                                                               = Total Cover 

                                                    50% of total cover:                  20% of total cover:                

Woody Vine Stratum  (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

                                                                                                               = Total Cover 

                                                    50% of total cover:                  20% of total cover:                

Dominance Test worksheet: 

Number of Dominant Species   
That Are OBL, FACW, or FAC:                              (A) 
 
Total Number of Dominant    
Species Across All Strata:                               (B) 
 
Percent of Dominant Species 
That Are OBL, FACW, or FAC:                              (A/B) 

 
Prevalence Index worksheet: 

       Total % Cover of:                    Multiply by:        

OBL species                        x 1 =                       

FACW species                        x 2 =                       

FAC species                        x 3 =                       

FACU species                        x 4 =                       

UPL species                        x 5 =                       

Column Totals:                        (A)                          (B) 

         Prevalence Index  = B/A =                              

Hydrophytic Vegetation Indicators:  

       1 - Rapid Test for Hydrophytic Vegetation  

       2 - Dominance Test is >50% 

       3 - Prevalence Index is ≤3.01 

       Problematic Hydrophytic Vegetation1 (Explain) 

 
1Indicators of hydric soil and wetland hydrology must 
be present, unless disturbed or problematic. 

Definitions of Four Vegetation Strata: 
 
Tree – Woody plants, excluding vines, 3 in. (7.6 cm) or 
more in diameter at breast height (DBH), regardless of 
height. 
 
Sapling/Shrub – Woody plants, excluding vines, less 
than 3 in. DBH and greater than 3.28 ft (1 m) tall. 
 
Herb – All herbaceous (non-woody) plants, regardless 
of size, and woody plants less than 3.28 ft tall. 
  
Woody vine – All woody vines greater than 3.28 ft in 
height.   
 

Hydrophytic  
Vegetation 
Present?                 Yes                 No              
 

Remarks:  (If observed, list morphological adaptations below). 

SP30

30' x 30'

Quercus virginiana
Ilex vomitoria

Pinus taeda 50%
30%
20%

100%

Yes
Yes
Yes

FAC
FACU
FAC

5

6

83%

0 0
40% 8050% 20%
100% 30015' x 15'

30%

30%

Yes FAC 30% 120
Ilex vomitoria

0 0
170% 500

2.94

✔

✔

15% 6%
5' x 5'

Chasmanthium laxum
25%
15%

40%

Yes
Yes

FACW
FACW

Sabal minor

20% 8%
10' x 10' 

X
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SOIL                                                      Sampling Point:                        

Profile Description:  (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 

 Depth                    Matrix                                           Redox Features                              
 (inches)           Color (moist)            %           Color (moist)             %         Type1       Loc2           Texture                             Remarks                           

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          
1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains.                2Location:  PL=Pore Lining, M=Matrix. 
Hydric Soil Indicators:  (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils

3
: 

       Histosol (A1)        Polyvalue Below Surface (S8) (LRR S, T, U)        1 cm Muck (A9) (LRR O) 

       Histic Epipedon (A2)        Thin Dark Surface (S9) (LRR S, T, U)        2 cm Muck (A10) (LRR S) 

       Black Histic (A3)        Loamy Mucky Mineral (F1) (LRR O)        Reduced Vertic (F18) (outside MLRA 150A,B) 

       Hydrogen Sulfide (A4)        Loamy Gleyed Matrix (F2)        Piedmont Floodplain Soils (F19) (LRR P, S, T) 

       Stratified Layers (A5)        Depleted Matrix (F3)        Anomalous Bright Loamy Soils (F20) 

       Organic Bodies (A6) (LRR P, T, U)        Redox Dark Surface (F6)           (MLRA 153B) 

       5 cm Mucky Mineral (A7) (LRR P, T, U)        Depleted Dark Surface (F7)        Red Parent Material (TF2) 

       Muck Presence (A8) (LRR U)        Redox Depressions (F8)        Very Shallow Dark Surface (TF12)  

       1 cm Muck (A9) (LRR P, T)        Marl (F10) (LRR U)        Other (Explain in Remarks) 

       Depleted Below Dark Surface (A11)        Depleted Ochric (F11) (MLRA 151)  

       Thick Dark Surface (A12)        Iron-Manganese Masses (F12) (LRR O, P, T)          
3Indicators of hydrophytic vegetation and 

       Coast Prairie Redox (A16) (MLRA 150A)        Umbric Surface (F13) (LRR P, T, U)             wetland hydrology must be present, 

       Sandy Mucky Mineral (S1) (LRR O, S)        Delta Ochric (F17) (MLRA 151)             unless disturbed or problematic. 

       Sandy Gleyed Matrix (S4)        Reduced Vertic (F18) (MLRA 150A, 150B)  

       Sandy Redox (S5)        Piedmont Floodplain Soils (F19) (MLRA 149A) 

       Stripped Matrix (S6)        Anomalous Bright Loamy Soils (F20) (MLRA 149A, 153C, 153D) 

       Dark Surface (S7) (LRR P, S, T, U)  

Restrictive Layer (if observed): 

     Type:                                                                  

     Depth (inches):                                                 

 

 

Hydric Soil Present?     Yes                 No              

Remarks: 

 

 

 

SP30

0-6"
6-12"

10 YR 5/2

10 YR 7/2

100%

98% 10 YR 7/8 2% C M

Silt loam

Silt loam

✔

X













November 07, 2017

United States Department of the Interior
FISH AND WILDLIFE SERVICE

Texas Coastal Ecological Services Field Office
17629 El Camino Real #211

Houston, TX 77058
Phone: (281) 286-8282 Fax: (281) 488-5882

http://www.fws.gov/southwest/es/TexasCoastal/
http://www.fws.gov/southwest/es/ES_Lists_Main2.html

In Reply Refer To:
Consultation Code: 02ETTX00-2018-SLI-0228
Event Code: 02ETTX00-2018-E-00486
Project Name: North-South SWSP

Subject: List of threatened and endangered species that may occur in your proposed project
location, and/or may be affected by your proposed project

To Whom It May Concern:

The U.S. Fish and Wildlife Service (Service) field offices in Clear Lake, Tx, and Corpus Christi,
Tx, have combined administratively to form the Texas Coastal Ecological Services Field Office.
A map of the Texas Coastal Ecological Services Field Office area of responsibility can be found
at: http://www.fws.gov/southwest/es/TexasCoastal/Map.html. All project related
correspondence should be sent to the field office responsible for the area in which your project
occurs. For projects located in southeast Texas please write to: Field Supervisor; U.S. Fish and
Wildlife Service; 17629 El Camino Real Ste. 211; Houston, Texas 77058. For projects located
in southern Texas please write to: Field Supervisor; U.S. Fish and Wildlife Service; P.O. Box
81468; Corpus Christi, Texas 78468-1468. For projects located in six counties in southern Texas
(Cameron, Hidalgo, Starr, Webb, Willacy, and Zapata) please write: Santa Ana NWR, ATTN:
Ecological Services Sub Office, 3325 Green Jay Road, Alamo, Texas 78516.

The enclosed species list identifies federally threatened, endangered, and proposed to be listed
species; designated critical habitat; and candidate species that may occur within the boundary of
your proposed project and/or may be affected by your proposed project.

New information from updated surveys, changes in the abundance and distribution of species,
changes in habitat conditions, or other factors could change the list. Please note that under 50
CFR 402.12(e) of the regulations implementing section 7 of the Act, the accuracy of this species
list should be verified after 90 days. The Service recommends that verification be completed by
visiting the ECOS-IPaC website http://ecos.fws.gov/ipac/ at regular intervals during project
planning and implementation for updates to species list and information. An updated list may
be requested through the ECOS-IPaC system by completing the same process used to receive the
enclosed list.



11/07/2017 Event Code: 02ETTX00-2018-E-00486   2

   

Candidate species have no protection under the Act but are included for consideration because
they could be listed prior to the completion of your project.   The other species information
should help you determine if suitable habitat for these listed species exists in any of the proposed
project areas or if project activities may affect species on-site, off-site, and/or result in "take" of
a federally listed species. 

"Take" is defined as harass, harm, pursue, hunt, shoot, wound, kill, trap, capture or collect, or to
attempt to engage in any such conduct.   In addition to the direct take of an individual animal,
habitat destruction or modification can be considered take, regardless of whether it has been
formally designated as critical habitat, if the activity results in the death or injury of wildlife by
removing essential habitat components or significantly alters essential behavior patterns,
including breeding, feeding, or sheltering. 

Section 7

Section 7 of the Act requires that all Federal agencies consult with the Service to ensure that
actions authorized, funded or carried out by such agencies do not jeopardize the continued
existence of any listed threatened or endangered species or adversely modify or destroy critical
habitat of such species.   It is the responsibility of the Federal action agency to determine if the
proposed project may affect threatened or endangered species.   If a "may affect" determination
is made, the Federal agency shall initiate the section 7 consultation process by writing to the
office that has responsibility for the area in which your project occurs.

Is not likely to adversely affect - the project may affect listed species and/or critical habitat;
however, the effects are expected to be discountable, insignificant, or completely beneficial.  
Certain avoidance and minimization measures may need to be implemented in order to reach this
level of effects.   The Federal agency or the designated non-Federal representative should seek
written concurrence from the Service that adverse effects have been eliminated.   Be sure to
include all of the information and documentation used to reach your decision with your request
for concurrence.   The Service must have this documentation before issuing a concurrence.  

Is likely to adversely affect - adverse effects to listed species may occur as a direct or indirect
result of the proposed action or its interrelated or interdependent actions, and the effect is not
discountable, insignificant, or beneficial.   If the overall effect of the proposed action is
beneficial to the listed species but also is likely to cause some adverse effects to individuals of
that species, then the proposed action "is likely to adversely affect" the listed species.   An "is
likely to adversely affect" determination requires the Federal action agency to initiate formal
section 7 consultation with this office. 

No effect - the proposed action will not affect federally listed species or critical habitat (i.e.,
suitable habitat for the species occurring in the project county is not present in or adjacent to the
action area).   No further coordination or contact with the Service is necessary.   However, if the
project changes or additional information on the distribution of listed or proposed species
becomes available, the project should be reanalyzed for effects not previously considered. 

Regardless of your determination, the Service recommends that you maintain a complete record
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of the evaluation, including steps leading to the determination of affect, the qualified personnel
conducting the evaluation, habitat conditions, site photographs, and any other related articles. 

Please be advised that while a Federal agency may designate a non-Federal representative to
conduct informal consultations with the Service, assess project effects, or prepare a biological
assessment, the Federal agency must notify the Service in writing of such a designation.  The
Federal agency shall also independently review and evaluate the scope and contents of a
biological assessment prepared by their designated non-Federal representative before that
document is submitted to the Service.

The Service's Consultation Handbook is available online to assist you with further information
on definitions, process, and fulfilling Act requirements for your projects at: 
http://www.fws.gov/endangered/esa-library/pdf/esa_section7_handbook.pdf 

Section 10

If there is no federal involvement and the proposed project is being funded or carried out by
private interests and/or non-federal government agencies, and the project as proposed may affect
listed species, a section 10(a)(1)(B) permit is recommended.   The Habitat Conservation
Planning Handbook is available at: 
http://www.fws.gov/endangered/esa-library/pdf/HCP_Handbook.pdf 

Service Response

Please note that the Service strives to respond to requests for project review within 30 days of
receipt, however, this time period is not mandated by regulation.   Responses may be delayed
due to workload and lack of staff.   Failure to meet the 30-day timeframe does not constitute a
concurrence from the Service that the proposed project will not have impacts to threatened and
endangered species.  

Proposed Species and/or Proposed Critical Habitat 

While consultations are required when the proposed action may affect listed species, section
7(a)(4) was added to the ESA to provide a mechanism for identifying and resolving potential
conflicts between a proposed action and proposed species or proposed critical habitat at an early
planning stage. The action agency should seek  conference from the Service to assist the action
agency in determining effects and to advise the agency on ways to avoid or minimize adverse
effect to proposed species or proposed critical habitat. 

Candidate Species

Candidate species are species that are being considered for possible addition to the threatened
and endangered species list.  They currently have no legal protection under the ESA.  If you find
you have potential project impacts to these species the Service would like to provide technical
assistance to help avoid or minimize adverse effects. Addressing potential impacts to these
species at this stage could better provide for overall ecosystem healh in the local area and ay
avert potential future listing. 
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Several species of freshwater mussels occur in Texas and four are candidates for listing under the
ESA.  The Service is also reviewing the status of six other species for potential listing under the
ESA.  One of the main contributors to mussel die offs is sedimentation, which smothers and
suffocates mussels.  To reduce sedimentation within rivers, streams, and tributaries crossed by a
project, the Service recommends that that you implement the best management practices found
at: http://www.fws.gov/southwest/es/TexasCoastal/FreshwaterMussels.html.

Candidate Conservation Agreements (CCAs) or Candidate Conservation Agreements with
Assurances (CCAAs) are voluntary agreements between the Service and public or private
entities to implement conservation measures to address threats to candidate species. 
Implementing conservation efforts before species are listed increases the likelihood that simpler,
flexible, and more cost-effective conservation options are available.  A CCAA can provide
participants with assurances that if they engage in conservation actions, they will not be required
to implement additional conservation measures beyond those in the agreement.  For additional
information on CCAs/CCAAs please visit the Service's website at 
http://www.fws.gov/endangered/what-we-do/cca.html.

Migratory Birds

The Migratory Bird Treaty Act (MBTA) implements various treaties and conventions for the
protection of migratory birds.   Under the MBTA, taking, killing, or possessing migratory birds
is unlawful.   Many may nest in trees, brush areas or other suitable habitat.   The Service
recommends activities requiring vegetation removal or disturbance avoid the peak nesting period
of March through August to avoid destruction of individuals or eggs.   If project activities must
be conducted during this time, we recommend surveying for active nests prior to commencing
work.   A list of migratory birds may be viewed at 
http://www.fws.gov/migratorybirds/regulationspolicies/mbta/mbtandx.html.

The bald eagle ( ) was delisted under the Act on August 9, 2007. BothHaliaeetus leucocephalus
the bald eagle and the goden eagle ( ) are still protected under the MBTA andAquila chrysaetos
BGEPA. The BGEPA affords both eagles protection in addition to that provided by the MBTA,
in particular, by making it unlawful to "disturb" eagles. Under the BGEPA, the Service may
issue limited permits to incidentally "take" eagles (e.g., injury, interfering with normal breeding,
feeding, or sheltering behavior nest abandonment). For more information on bald and golden
eagle management guidlines, we recommend you review information provided at 
http://www.fws.gov/midwest/eagle/pdf/NationalBaldEagleManagementGuidelines.pdf.

The construction of overhead power lines creates threats of avian collision and electrocution.
The Service recommends the installation of underground rather than overhead power lines
whenever possible.   For new overhead lines or retrofitting of old lines, we recommend that
project developers implement, to the maximum extent practicable, the Avian Power Line
Interaction Committee guidelines found at http://www.aplic.org/.  

Meteorological and communication towers are estimated to kill millions of birds per year. We
recommend following the guidance set forth in the Service Interim Guidelines for
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Recommendations on Communications Tower Siting, Constructions, Operation and
Decommissioning, found online at: 
http://www.fws.gov/habitatconservation/communicationtowers.html,  to minimize the threat of
avian mortality at these towers.   Monitoring at these towers would provide insight into the
effectiveness of the minimization measures.   We request the results of any wildlife mortality
monitoring at towers associated with this project. 

We request that you provide us with the final location and specifications of your proposed
towers, as well as the recommendations implemented.  A Tower Site Evaluation Form is also
available via the above website; we recommend you complete this form and keep it in your files. 
If meteorological towers are to be constructed, please forward this completed form to our office. 

More information concerning sections 7 and 10 of the Act, migratory birds, candidate species,
and landowner tools can be found on our website at: 
http://www.fws.gov/southwest/es/TexasCoastal/ProjectReviews.html.

Wetlands and Wildlife Habitat

Wetlands and riparian zones provide valuable fish and wildlife habitat as well as contribute to
ood control, water quality enhancement, and groundwater recharge.   Wetland and riparian
vegetation provides food and cover for wildlife, stabilizes banks and decreases soil erosion.  
These areas are inherently dynamic and very sensitive to changes caused by such activities as
overgrazing, logging, major construction, or earth disturbance.   Executive Order 11990 asserts
that each agency shall provide leadership and take action to minimize the destruction, loss or
degradation of wetlands, and to preserve and enhance the natural and beneficial value of
wetlands in carrying out the agency's responsibilities.   Construction activities near riparian
zones should be carefully designed to minimize impacts.   If vegetation clearing is needed in
these riparian areas, they should be re-vegetated with native wetland and riparian vegetation to
prevent erosion or loss of habitat.   We recommend minimizing the area of soil scarification and
initiating incremental re-establishment of herbaceous vegetation at the proposed work sites.  
Denuded and/or disturbed areas should be re-vegetated with a mixture of native legumes and
grasses.   Species commonly used for soil stabilization are listed in the Texas Department of
Agriculture's (TDA) Native Tree and Plant Directory, available from TDA at P.O. Box 12847,
Austin, Texas 78711.   The Service also urges taking precautions to ensure sediment loading
does not occur to any receiving streams in the proposed project area.   To prevent and/or
minimize soil erosion and compaction associated with construction activities, avoid any
unnecessary clearing of vegetation, and follow established rights-of-way whenever possible.  
All machinery and petroleum products should be stored outside the oodplain and/or wetland area
during construction to prevent possible contamination of water and soils. 

Wetlands and riparian areas are high priority fish and wildlife habitat, serving as important
sources of food, cover, and shelter for numerous species of resident and migratory wildlife.  
Waterfowl and other migratory birds use wetlands and riparian corridors as stopover, feeding,
and nesting areas.   We strongly recommend that the selected project site not impact wetlands
and riparian areas, and be located as far as practical from these areas.   Migratory birds tend to
concentrate in or near wetlands and riparian areas and use these areas as migratory yways or
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corridors.   After every effort has been made to avoid impacting wetlands, you anticipate
unavoidable wetland impacts will occur; you should contact the appropriate U.S. Army Corps of
Engineers office to determine if a permit is necessary prior to commencement of construction
activities.  

If your project will involve filling, dredging, or trenching of a wetland or riparian area it may
require a Clean Water Act Section 404 permit from the U.S. Army Corps of Engineers (COE).  
For permitting requirements please contact the U.S.  Corps of Engineers, District Engineer, P.O.
Box 1229, Galveston, Texas 77553-1229, (409) 766-3002. 

Beneficial Landscaping

In accordance with Executive Order 13112 on Invasive Species and the Executive Memorandum
on Beneficial Landscaping (42 C.F.R. 26961), where possible, any landscaping associated with
project plans should be limited to seeding and replanting with native species.   A mixture of
grasses and forbs appropriate to address potential erosion problems and long-term cover should
be planted when seed is reasonably available.   Although Bermuda grass is listed in seed
mixtures, this species and other introduced species should be avoided as much as possible.   The
Service also recommends the use of native trees, shrubs, and herbaceous species that are
adaptable, drought tolerant and conserve water.  

State Listed Species

The State of Texas protects certain species.   Please contact the Texas Parks and Wildlife
Department (Endangered Resources Branch), 4200 Smith School Road, Austin, Texas 78744
(telephone 512/389-8021) for information concerning fish, wildlife, and plants of State concern
or visit their website at: 
http://www.tpwd.state.tx.us/huntwild/wild/wildlife_diversity/texas_rare_species/listed_species/. 

If we can be of further assistance, or if you have any questions about these comments, please
contact 281/286-8282 if your project is in southeast Texas, or 361/994-9005, ext. 246, if your
project is in southern Texas.   Please refer to the Service consultation number listed above in any
future correspondence regarding this project. 

Attachment(s):

Official Species List
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Official Species List
This list is provided pursuant to Section 7 of the Endangered Species Act, and fulfills the
requirement for Federal agencies to "request of the Secretary of the Interior information whether
any species which is listed or proposed to be listed may be present in the area of a proposed
action".

This species list is provided by:

Texas Coastal Ecological Services Field Office
17629 El Camino Real #211
Houston, TX 77058
(281) 286-8282
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Project Summary
Consultation Code: 02ETTX00-2018-SLI-0228

Event Code: 02ETTX00-2018-E-00486

Project Name: North-South SWSP

Project Type: WATER SUPPLY / DELIVERY

Project Description: 92177637

Project Location:
Approximate location of the project can be viewed in Google Maps:
https://www.google.com/maps/place/29.902153183237836N95.23676661115539W

Counties: Harris, TX
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Endangered Species Act Species
There is a total of 5 threatened, endangered, or candidate species on this species list. Species on
this list should be considered in an effects analysis for your project and could include species
that exist in another geographic area. For example, certain fish may appear on the species list
because a project could affect downstream species. Note that 3 of these species should be
considered only under certain conditions. See the "Critical habitats" section below for those
critical habitats that lie wholly or partially within your project area under this office's
jurisdiction. Please contact the designated FWS office if you have questions.

Mammals

NAME STATUS

 West Indian Manatee Trichechus manatus
There is  critical habitat for this species  Your location is outside the critical habitat.final .

This species is also protected by the Marine Mammal Protection Act, and may have additional
consultation requirements.
Species profile: https://ecos.fws.gov/ecp/species/4469

Threatened

Birds

NAME STATUS

 Least Tern Sterna antillarum
Population: interior pop.
No critical habitat has been designated for this species.

This species only needs to be considered under the following conditions:
Wind related projects within migratory route.

Species profile: https://ecos.fws.gov/ecp/species/8505

Endangered

 Piping Plover Charadrius melodus
Population: [Atlantic Coast and Northern Great Plains populations] - Wherever found, except
those areas where listed as endangered.
There is  critical habitat for this species  Your location is outside the critical habitat.final .

This species only needs to be considered under the following conditions:
Wind related projects within migratory route.

Species profile: https://ecos.fws.gov/ecp/species/6039

Threatened

 Red Knot Calidris canutus rufa
No critical habitat has been designated for this species.

This species only needs to be considered under the following conditions:
Wind related projects within migratory route.

Species profile: https://ecos.fws.gov/ecp/species/1864

Threatened
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Flowering Plants

NAME STATUS

 Texas Prairie Dawn-flower Hymenoxys texana
No critical habitat has been designated for this species.

Species profile: https://ecos.fws.gov/ecp/species/6471

Endangered

Critical habitats
THERE ARE NO CRITICAL HABITATS WITHIN YOUR PROJECT AREA UNDER THIS OFFICE'S
JURISDICTION.



Last Revision: 12/30/2016 10:08:00 AM

HARRIS COUNTY
AMPHIBIANS Federal Status State Status

Houston toad Anaxyrus houstonensis LE E

 endemic; sandy substrate, water in pools, ephemeral pools, stock tanks; breeds in spring especially after 
rains; burrows in soil of adjacent uplands when inactive; breeds February-June; associated with soils of the 
Sparta, Carrizo, Goliad, Queen City, Recklaw, Weches, and Willis geologic formations 

Southern Crawfish Frog Lithobates areolatus areolatus

 The Southern Crawfish Frog can be found in abandoned crawfish holes and small mammal burrows. This 
species inhabits moist meadows, pasturelands, pine scrub, and river flood plains. This species spends nearly 
all of its time in burrows and only leaves the burrow area to breed.  Although this species can be difficult to 
detect due to its reclusive nature, the call of breeding males can be heard over great distances.  Eggs are laid 
and larvae develop in temporary water such as flooded fields, ditches, farm ponds and small lakes.  Habitat: 
Shallow water, Herbaceous Wetland, Riparian, Temporary Pool, Cropland/hedgerow, 
Grassland/herbaceous, Suburban/orchard, Woodland – Conifer. 

BIRDS Federal Status State Status

American Peregrine Falcon Falco peregrinus anatum DL T

 year-round resident and local breeder in west Texas, nests in tall cliff eyries; also, migrant across state from 
more northern breeding areas in US and Canada, winters along coast and farther south; occupies wide range 
of habitats during migration, including urban, concentrations along coast and barrier islands; low-altitude 
migrant, stopovers at leading landscape edges such as lake shores, coastlines, and barrier islands.

Arctic Peregrine Falcon Falco peregrinus tundrius DL

 migrant throughout state from subspecies’ far northern breeding range, winters along coast and farther 
south; occupies wide range of habitats during migration, including urban, concentrations along coast and 
barrier islands; low-altitude migrant, stopovers at leading landscape edges such as lake shores, coastlines, 
and barrier islands.

Bald Eagle Haliaeetus leucocephalus DL T

 found primarily near rivers and large lakes; nests in tall trees or on cliffs near water; communally roosts, 
especially in winter; hunts live prey, scavenges, and pirates food from other birds 

Black Rail Laterallus jamaicensis

 salt, brackish, and freshwater marshes, pond borders, wet meadows, and  grassy swamps; nests in or along 
edge of marsh, sometimes on damp ground, but usually on mat of previous year's dead grasses; nest usually 
hidden in marsh grass or at base of Salicornia 

Brown Pelican Pelecanus occidentalis DL

 largely coastal and near shore areas, where it roosts and nests on islands and spoil banks

Henslow's Sparrow Ammodramus henslowii

 wintering individuals (not flocks) found in weedy fields or cut-over areas where lots of bunch grasses occur 
along with vines and brambles; a key component is bare ground for running/walking
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HARRIS COUNTY
BIRDS Federal Status State Status

Mountain Plover Charadrius montanus

 breeding: nests on high plains or shortgrass prairie, on ground in shallow depression; nonbreeding: 
shortgrass plains and bare, dirt (plowed) fields; primarily insectivorous 

Peregrine Falcon Falco peregrinus DL T

 both subspecies migrate across the state from more northern breeding areas in US and Canada to winter 
along coast and farther south; subspecies (F. p. anatum) is also a resident breeder in west Texas; the two 
subspecies’ listing statuses differ, F.p. tundrius is no longer listed in Texas; but because the subspecies are 
not easily distinguishable at a distance, reference is generally made only to the species level; see subspecies 
for habitat.

Red Knot Calidris canutus rufa T

 Red knots migrate long distances in flocks northward through the contiguous United States mainly April-
June, southward July-October.  A small plump-bodied, short-necked shorebird that in breeding plumage, 
typically held from May through August, is a distinctive and unique pottery orange color.  Its bill is dark, 
straight and, relative to other shorebirds, short-to-medium in length. After molting in late summer, this 
species is in a drab gray-and-white non-breeding plumage, typically held from September through April.  In 
the non-breeding plumage, the knot might be confused with the omnipresent Sanderling.  During this 
plumage, look for the knot’s prominent pale eyebrow and whitish flanks with dark barring. The Red Knot 
prefers the shoreline of coast and bays and also uses mudflats during rare inland encounters.  Primary prey 
items include coquina clam (Donax spp.) on beaches and dwarf surf clam (Mulinia lateralis) in bays, at least 
in the Laguna Madre.  Wintering Range includes- Aransas, Brazoria, Calhoun, Cameron, Chambers, 
Galveston, Jefferson, Kennedy, Kleberg, Matagorda, Nueces, San Patricio, and Willacy.  Habitat: Primarily 
seacoasts on tidal flats and beaches, herbaceous wetland, and Tidal flat/shore.

Red-cockaded Woodpecker Picoides borealis LE E

 cavity nests in older pine (60+ years); forages in younger pine (30+ years); prefers longleaf, shortleaf, and 
loblolly 

Snowy Plover Charadrius alexandrinus

 formerly an uncommon breeder in the Panhandle; potential migrant; winter along coast

Sprague's Pipit Anthus spragueii

 only in Texas during migration and winter, mid September to early April; short to medium distance, diurnal 
migrant; strongly tied to native upland prairie, can be locally common in coastal grasslands, uncommon to 
rare further west; sensitive to patch size and avoids edges.

White-faced Ibis Plegadis chihi T

 prefers freshwater marshes, sloughs, and irrigated rice fields, but will attend brackish and saltwater habitats; 
nests in marshes, in low trees, on the ground in bulrushes or reeds, or on floating mats

White-tailed Hawk Buteo albicaudatus T

 near coast on prairies, cordgrass flats, and scrub-live oak; further inland on prairies, mesquite and oak 
savannas, and mixed savanna-chaparral; breeding March-May
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HARRIS COUNTY
BIRDS Federal Status State Status

Whooping Crane Grus americana LE E

 potential migrant via plains throughout most of state to coast; winters in  coastal marshes of Aransas, 
Calhoun, and Refugio counties

Wood Stork Mycteria americana T

 forages in prairie ponds, flooded pastures or fields, ditches, and other shallow standing water, including 
salt-water; usually roosts communally in tall snags, sometimes in association with other wading birds (i.e. 
active heronries); breeds in Mexico and birds move into Gulf States in search of mud flats and other 
wetlands, even those associated with forested areas; formerly nested in Texas, but no breeding records since 
1960

FISHES Federal Status State Status

American eel Anguilla rostrata

 coastal waterways below reservoirs to gulf; spawns January to February in ocean, larva move to coastal 
waters, metamorphose, then females move into freshwater; most aquatic habitats with access to ocean, 
muddy bottoms, still waters, large streams, lakes; can travel overland in wet areas; males in brackish 
estuaries; diet varies widely, geographically, and seasonally

Creek chubsucker Erimyzon oblongus T

 tributaries of the Red, Sabine, Neches, Trinity, and San Jacinto rivers; small rivers and creeks of various 
types; seldom in impoundments; prefers headwaters, but seldom occurs in springs; young typically in 
headwater rivulets or marshes; spawns in river mouths or pools, riffles, lake outlets, upstream creeks

Smalltooth sawfish Pristis pectinata LE E

 different life history stages have different patterns of habitat use; young found very close to shore in muddy 
and sandy bottoms, seldom descending to depths greater than 32 ft (10 m); in sheltered bays, on shallow 
banks, and in estuaries or river mouths; adult sawfish are encountered in various habitat types (mangrove, 
reef, seagrass, and coral), in varying salinity regimes and temperatures, and at various water depths, feed on 
a variety of fish species and crustaceans

MAMMALS Federal Status State Status

Louisiana black bear Ursus americanus luteolus DL T

 possible as transient; bottomland hardwoods and large tracts of inaccessible forested areas

Plains spotted skunk Spilogale putorius interrupta

 catholic; open fields, prairies, croplands, fence rows, farmyards, forest edges, and woodlands; prefers 
wooded, brushy areas and tallgrass prairie

Rafinesque's big-eared bat Corynorhinus rafinesquii T

 roosts in cavity trees of bottomland hardwoods, concrete culverts, and abandoned man-made structures      

Red wolf Canis rufus LE E

 extirpated; formerly known throughout eastern half of Texas in brushy and forested areas, as well as coastal 
prairies 
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HARRIS COUNTY
MAMMALS Federal Status State Status

Southeastern myotis bat Myotis austroriparius

 roosts in cavity trees of bottomland hardwoods, concrete culverts, and abandoned man-made structures

MOLLUSKS Federal Status State Status

Louisiana pigtoe Pleurobema riddellii T

 streams and moderate-size rivers, usually flowing water on substrates of mud, sand, and gravel; not 
generally known from impoundments; Sabine, Neches, and Trinity (historic) River basins

Sandbank pocketbook Lampsilis satura T

 small to large rivers with moderate flows and swift current on gravel, gravel-sand, and sand bottoms; east 
Texas, Sulfur south through San Jacinto River basins; Neches River 

Texas pigtoe Fusconaia askewi T

 rivers with mixed mud, sand, and fine gravel in protected areas associated with fallen trees or other 
structures;  east Texas River basins, Sulphur River, Cypress Creek, Sabine through Trinity rivers as well as 
San Jacinto River

REPTILES Federal Status State Status

Alligator snapping turtle Macrochelys temminckii T

 perennial water bodies; deep water of rivers, canals, lakes, and oxbows; also swamps, bayous, and ponds 
near deep running water; sometimes enters brackish coastal waters; usually in water with mud bottom and 
abundant aquatic vegetation; may migrate several miles along rivers; active March-October; breeds April-
October

Green sea turtle Chelonia mydas LT T

 Gulf and bay system; shallow water seagrass beds, open water between feeding and nesting areas, barrier 
island beaches; adults are herbivorous feeding on sea grass and seaweed; juveniles are omnivorous feeding 
initially on marine invertebrates, then increasingly on sea grasses and seaweeds; nesting behavior extends 
from March to October, with peak activity in May and June 

Kemp's Ridley sea turtle Lepidochelys kempii LE E

 Gulf and bay system, adults stay within the shallow waters of the Gulf of Mexico; feed primarily on crabs, 
but also snails, clams, other crustaceans and plants, juveniles feed on sargassum and its associated fauna; 
nests April through August

Leatherback sea turtle Dermochelys coriacea LE E

 Gulf and bay systems, and widest ranging open water reptile; omnivorous, shows a preference for jellyfish; 
in the US portion of their western Atlantic nesting territories, nesting season ranges from March to August

Loggerhead sea turtle Caretta caretta LT T

 Gulf and bay system primarily for juveniles, adults are most pelagic of the sea turtles; omnivorous, shows a 
preference for mollusks, crustaceans, and coral; nests from April through November
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REPTILES Federal Status State Status

Texas horned lizard Phrynosoma cornutum T

 open, arid and semi-arid regions with sparse vegetation, including grass, cactus, scattered brush or scrubby 
trees; soil may vary in texture from sandy to rocky; burrows into soil, enters rodent burrows, or hides under 
rock when inactive; breeds March-September

Timber rattlesnake Crotalus horridus T

 swamps, floodplains, upland pine and deciduous woodlands, riparian zones, abandoned farmland; limestone 
bluffs, sandy soil or black clay; prefers dense ground cover, i.e. grapevines or palmetto

PLANTS Federal Status State Status

Awnless bluestem Bothriochloa exaristata

GLOBAL RANK: G4; Coastal prairies on black clay; Perennial; Flowering April-Dec; Fruiting April- Dec 

Coastal gay-feather Liatris bracteata

 Texas endemic; coastal prairie grasslands of various types, from salty prairie on low- lying somewhat saline 
clay loams to upland prairie on nonsaline clayey to sandy loams; flowering in fall

Giant sharpstem umbrella-
sedge

Cyperus cephalanthus

 in Texas on saturated, fine sandy loam soils, along nearly level fringes of deep prairie depressions; also in 
depressional area within coastal prairie remnant on heavy black clay; in Louisiana, most sites are coastal 
prairie on poorly drained sites, some on slightly elevated areas surrounded by standing shallow water, and 
on moderately drained sites; soils include very strongly acid to moderately alkaline silt loams and silty clay 
loams; flowering/fruiting May-June, August-September, and possibly other times in response to rainfall

Goldenwave tickseed Coreopsis intermedia

GLOBAL RANK: G3; In deep sandy soils of sandhills in openings in or along margins of post oak 
woodlands and pine-oak forests of east Texas; Perennial; Flowering/Fruiting May-Aug  

Houston daisy Rayjacksonia aurea

 Texas endemic; on and around naturally barren or sparsely vegetated saline slick spots or pimple mounds 
on coastal prairies, usually on sandy to sandy loam soils, occasionally in pastures and on roadsides in similar 
soil types where mowing may mimic natural prairie disturbance regimes; flowering late September-
November (-December)

Indianola beakrush Rhynchospora indianolensis 

GLOBAL RANK: G3Q; Locally abundant in cattle pastures in some areas (at least during wet years), 
possibly becoming a management problem in such sites; Perennial; Flowering/Fruiting April-Nov  

Panicled indigobush Amorpha paniculata

A stout shrub, 3 m (9 ft) tall that grows in acid seep forests, peat bogs, wet floodplain forests, and seasonal 
wetlands on the edge of Saline Prairies in East Texas.  It is distinguished from other Amorpha species by its 
fuzzy leaflets with prominent raised veins underneath, and the flower panicles, which are 8 to 16 inches long 
and slender, held above the foliage. Perennial; Flowering summer
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HARRIS COUNTY
PLANTS Federal Status State Status

Texas ladies'-tresses Spiranthes brevilabris var. brevilabris

 Sandy soils in moist prairies, incl. blackland/Fleming prairies, calcareous prairie pockets surrounded by 
pines, pine-hardwood forest, open pinelands, wetland pine savannahs/flatwoods, and dry to moist fields, 
meadows, and roadsides.  Delicate, nearly ephemeral orchid, producing winter rosettes, flowers Feb-Apr. 
Historically endemic to SE coastal plain.

Texas meadow-rue Thalictrum texanum

 Texas endemic; mostly found in woodlands and woodland margins on soils with a surface layer of sandy 
loam, but it also occurs on prairie pimple mounds; both on uplands and creek terraces, but perhaps most 
common on claypan savannas; soils are very moist during its active growing season; flowering/fruiting 
(January-)February-May, withering by midsummer, foliage reappears in late fall(November) and may 
persist through the winter

Texas prairie dawn Hymenoxys texana LE E

 Texas endemic; in poorly drained, sparsely vegtated areas (slick spots) at the base of mima mounds in open 
grassland or almost barren areas on slightly saline soils that are sticky when wet and powdery when dry; 
flowering late February-early April

Texas tauschia  Tauschia texana

GLOBAL RANK: G3; Occurs in loamy soils in deciduous forests or woodlands on river and stream 
terraces; Perennial; Flowering/Fruiting Feb-April  

Texas windmill-grass Chloris texensis

 Texas endemic; sandy to sandy loam soils in relatively bare areas in coastal prairie grassland remnants, 
often on roadsides where regular mowing may mimic natural prairie fire regimes; flowering in fall

Threeflower broomweed Thurovia triflora

 Texas endemic; near coast in sparse, low vegetation on a veneer of light colored silt or fine sand over saline 
clay along drier upper margins of ecotone between between salty prairies and tidal flats; further inland 
associated with vegetated slick spots on prairie mima mounds; flowering September-November
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TEXAS COMMISSION ON ENVIRONMENTAL QUALITY

Tier I (Small Projects)
Checklist

Incorporation of Best Management Practices (BMPs) into a proposed project will allow an individual
Section 404 permit application to proceed without further review by the Texas Commission on
Environmental Quality (TCEQ).  The basic standards for the BMPs described in items I-III are
included in this packet.  Tier I projects are those which will result in a direct impact of three acres or
less of waters in the state or 1500 linear feet of streams.  If a project has a combination of impacts
that exceed the threshold or is submitted after the fact, it does not qualify as a Tier I project (one acre
of impact is considered equal to 500 linear feet of stream).  The provisions of the checklist, including
BMPs selected by an applicant, will become part of the Section 404 permit.  If an applicant fails to
implement these provisions and BMPs, the permit is subject to enforcement.  Applicants who do not
wish to incorporate all the provisions of the checklist into their project or desire to use alternatives
may seek individual 401 review and certification from the TCEQ.

I. Erosion Control

Disturbed areas must be stabilized to prevent the introduction of sediment to adjacent wetlands or
water bodies during wet weather conditions (erosion).  At least one of the following BMPs must be
maintained and remain in place until the area has been stabilized.  Please check the BMP(s) you will
incorporate into your project.

G Temporary Vegetation

G Blankets/Matting

G Mulch

G Sod

G Erosion Control Composts*

G Compost Filter Berms and Socks*

G Mulch Filter Berms and Socks*
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II. Post-Construction TSS Control

After construction has been completed and the site is stabilized, total suspended solids (TSS) loadings
shall be controlled by at least one of the following BMPs.  Please check the BMP(s) you will
incorporate into your project.

G Retention/Irrigation

G Extended Detention Basin

G Vegetative Filter Strips

G Constructed Wetlands

G Wet Basins

III.  Sedimentation Control

Prior to project initiation, the project area must be isolated from adjacent wetlands and water bodies
by the use of BMPs to confine sediment.  At least one of the following BMPs must be maintained and
remain in place until project completion.  Please check the BMP(s) you will incorporate into your
project.

G Sand Bag Berm

G Silt Fence

G Triangular Filter Dike

G Rock Berm

G Hay Bale Dike

G Erosion Control Compost*

G Compost Filter Berms and Socks*

G Mulch Filter Berms and Socks*

Dredged material shall be placed in such a manner that prevents sediment runoff into water in the
state, including wetlands.  Water bodies can be isolated by the use of one or more of the required
BMPs identified for sedimentation control.  These BMPs must be maintained and remain in place until
the dredged material is stabilized.
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Hydraulically dredged material shall be disposed of in contained disposal areas.  Effluent from
contained disposal areas shall not exceed a TSS concentration of 300 mg/L.

IV.  Contaminated Dredge Material

If contaminated dredge material that was not anticipated or provided for in the permit application is
encountered during dredging, operations shall cease immediately.  Pursuant to § 26.039 (b) of the
Texas Water Code, the individual operating or responsible for the dredging operations shall notify the
commission’s emergency response team at (512)463-7727 as soon as possible, and not later than 24 hours
after the discovery of the material.  The applicant shall also notify the U.S. Army Corps of Engineers
(Corps) that activities have been temporarily halted.  Contaminated dredge material shall be remediated
or disposed of in accordance with TCEQ rules.  Dredging activities shall not be resumed until authorized
in writing by the Commission.

“Contaminated dredge material” is defined as dredge material which has been chemically, physically, or
biologically altered by man-made or man-induced contaminants which include, but not limited to “solid
waste”, “hazardous waste”, and “hazardous waste constituent” as those terms are defined by 30 Texas
Administration Code (TAC) Chapter 335, “Pollutants” as defined by Texas Water Code § 26.001 and
“Hazardous Substances” as defined in the Texas Health and Safety Code, §361.003.

V. Wetland Mitigation Requirements 

Where wetland mitigation is determined to be necessary by the Corps, the applicant must satisfy the
minimum success criteria established by the Corps including wetland hydrology, hydrophytic
vegetation, and two years of monitoring.  If that criteria includes less than two years of monitoring,
the applicant may request water quality certification under Section 401.

*VI. Compost Requirements

New types of erosion control compost (ECC) and compost and mulch filter berms and socks are
continuously being developed.  The Texas Department of Transportation (TxDOT) has
established minimum performance standards which must be met for any products seeking to be
approved for use within any of TxDOT’s construction or maintenance activities.  Material used
within any TxDOT construction or maintenance activities  must meet material specifications in
accordance with current TxDOT specifications.  TxDOT maintains a website at
http://www.dot.state.tx.us/des/landscape/compost/specifications.htm that provides information on
compost specification data.  This website also contains information on areas where the TCEQ
restricts the use of certain compost products.  

ECC and compost and mulch filter berms and socks used for projects not related to TxDOT should
also be of quality materials by meeting performance standards and compost specification data.  To
ensure the quality of compost used as an ECC, products should meet all applicable state and federal
regulations, including but not limited to the United States Environmental Protection Agency
(USEPA) Code of Federal Regulations (CFR), Title 40, Part 503 Standards for Class A biosolids and
Texas Natural Resource Conservation Commission (now named TCEQ) Health and Safety
Regulations as defined in the TAC, Chapter 332, and all other relevant requirements for compost
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Common Acronyms: 
 
AJD    Approved Jurisdictional Determination 

CWA    Clean Water Act 

FAC    Facultative 

FACU    Facultative Upland 

FACW    Facultative Wetland 

FEMA    Federal Emergency Management Agency 

FIRM    Flood Insurance Rate Map 

GPS    Global Positioning System 

IP    Individual Permit 

IPaC    Information, Planning, and Conservation System 

MSL    Mean Sea Level 

NRCS    Natural Resource Conservation Service 

NWI    National Wetlands Inventory 

NWP    Nationwide Permit 

OBL    Obligate Wetland 

OHWM   Ordinary High Water Mark 

PCN    Pre-Construction Notification 

PJD    Preliminary Jurisdictional Determination 

TPWD    Texas Parks and Wildlife Department 

UPL    Obligate Upland 

USDA    U.S. Department of Agriculture 

USGS    U.S. Geologic Survey 

USACE   U.S. Army Corps of Engineers 

USFWS   U.S. Fish and Wildlife Service 

WOUS    Waters of the U.S. 
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Westfield Village to Greenhouse Road (Segments 4 and 2): Monthly Easement Report
4/19/2018
Page 1

ACQUISITION COMPLETE
Westfield Village to Greenhouse Road

Page 1

Entity from Whom the Permit or Right 
Must Be Acquired

Expected Acquisition 
Date To Be Funded by TWDB (Yes/No)

Parcel 
No.

Segment 
Number

Owner's
Name or Representative

Acquired
Date

Recording
Info

12374-001-SS001 4 Mrs. Annie Weingarten Alexander, etal (Lasher) 9/19/2013 20130482327 N/A YES
12375-002-SS001 2 Windstone Colony Comm. Assoc., Inc. 3/19/2014 20140111008 N/A YES
12375-003-SS001 2 Mark Lum 2/17/2014 20140062284 N/A YES
12375-004W-SS001 2 Harris County MUD No. 284 2/17/2014 20140062283 N/A YES
12375-004E-SS001 2 Harris County MUD No. 284 2/17/2014 20140062279 N/A YES
12375-005-SS001 2 Warren Clayton Burton 2/17/2014 20140062289 N/A YES
12375-006-SS001 2 Wayne Lapham 2/17/2014 20140062306 N/A YES
12375-007-SS001 2 P. John Burke Jr. 2/17/2014 20140062307 N/A YES
12375-008-SS001 2 George W. Richards 2/21/2014 20140070276 N/A YES
12375-009-SS001 2 Windstone Colony Comm. Assoc., Inc. 3/19/2014 20140111009 N/A YES
12375-010-SS001 2 Windstone Colony Comm. Assoc., Inc. 3/19/2014 20140111035 N/A YES

Description of Land or 
Easement Permit

Acquired Easement 
or Fee Title

001

 



Greenhouse Road to State Hwy 6 (Segment 2): Monthly Easement Report
4/19/2018
Page 1

ACQUISITION BY NEGOTIATION DEADLINE: 11/21/2018
ACQUISITION BY CONDEMNATION DEADLINE: 12/31/2018

Greenhouse Road to State Highway 6
Page 1

Entity from Whom the Permit or Right Must Be 
Acquired

Expected Acquisition 
Date

To Be Funded by 
TWDB (Yes/No)

Parcel 
No.

Segment 
Number

Owner's
Name or Representative

Acquired
Date

Recording
Info

12376-001-SS001 2 Grand Oaks Homeowners Association, Inc. 2/13/2018 RP 2018-59934 N/A YES
12376-002-SS001 2 Grand Oaks Homeowners Association, Inc. 2/13/2018 RP 2018-59935 N/A YES
12376-003-SS001 2 Grand Oaks Homeowners Association, Inc. 2/13/2018 RP 2018-59936 N/A YES
12377-001N-SS001 2 Rolling Creek Utility District TBD YES
12377-001S-SS001 2 Bene Vista Venture TBD YES
12377-003-SS001 2 Harris County Flood Control District 7/17/2017 RP 2017-317589 N/A YES
12377-004-SS001 2 Bene Vista Venture TBD YES
12378-001-SS001 2 T.R.A.A.C.CO., Ltd 12/1/2008 2008 0596514 N/A YES
12378-003-SS001 2 Deerfield Village Community Association, Inc. 3/7/2018 RP-2018-95752 N/A YES
12378-004-SS001 2 Deerfield Village Community Association, Inc. 3/7/2018 RP-2018-95753 N/A YES
12378-005-SS001 2 Deerfield Village Community Association, Inc. 3/7/2018 RP-2018-95754 N/A YES
12379-001-SS001 2 Tanner Powell 2/13/2018 RP 2018-59937 N/A YES
12379-002-SS001 2 Derrell J. and Rebecca Holliday TBD YES
12379-004-SS001 2 Robert Scott and Michele B. Henderson 2/13/2018 RP 2018-59938 N/A YES
12379-005-SS001 2 Abundant Waters Fellowship, Inc. TBD YES
12379-006-SS001 2 Wayne K. Watts Family Partnership, LTD TBD YES
12379-007-SS001 2 Robert D. and Randee J. Miller TBD YES
12379-008-SS001 2 Wayne K. Watts Family Partnership, LTD TBD YES
12379-010-SS001 2 Wayne K. Watts Family Partnership, LTD TBD YES
12379-011-SS001 2 Krzysztof Zielinski TBD YES
12379-012-SS001 2 WHCRWA Acquired See 20110067203 N/A YES
12379-014-SS001 2 Long V. and Dianne Nguyen TBD YES
12379-015-SS001 2 Thomason Family Corporation d/b/a Sorb-All Company 1/9/2018 RP 2018-12475 N/A YES
12379-016-SS001 2 Dream Wash, LLC 12/12/2017 RP-2017-545374 N/A YES
12379-017-SS001 2 Victoriano and Luis Alzate 4/5/2018 RP 2018 144893 N/A YES
12379-018-SS001 2 PDH Enterprises, Inc. 3/7/2018 RP-2018-95755 N/A YES
12379-020-SS001 2 Glencairn Community Improvement Association TBD YES
12379-021-SS001 2 American General Realty Investments Corp TBD YES
12379-022-SS001 2 Shahriar I. Hasnat 3/7/2018 RP-2018-95756 N/A YES
12379-023-SS001 2 Jose Ivan Reyes 1/9/2018 RP 2018-12476 N/A YES
12379-024-SS001 2 Oscar A. Colocho 1/30/2018 RP 2018-39028 N/A YES
12379-025-SS001 2 Pairoch and Varaphorn Chaoman 12/12/2017 RP-2017-545375 N/A YES
12379-026-SS001 2 Felipe Santiago and Zoraida Paramo 1/9/2018 RP 2018-10252 N/A YES
12379-027-SS001 2 Katherine D. Barthelemy 12/12/2017 RP-2017-545376 N/A YES
12379-028-SS001 2 Brenda Alvarez, and Co-Purchaser Sergio Alvarez TBD YES

Description of Land or 
Easement Permit

Acquired Easement 
or Fee Title

002



Greenhouse Road to State Hwy 6 (Segment 2): Monthly Easement Report
4/19/2018
Page 2

ACQUISITION BY NEGOTIATION DEADLINE: 11/21/2018
ACQUISITION BY CONDEMNATION DEADLINE: 12/31/2018

Greenhouse Road to State Highway 6
Page 2

Entity from Whom the Permit or Right Must Be 
Acquired

Expected Acquisition 
Date

To Be Funded by 
TWDB (Yes/No)

Parcel 
No.

Segment 
Number

Owner's
Name or Representative

Acquired
Date

Recording
Info

Description of Land or 
Easement Permit

Acquired Easement 
or Fee Title

12379-029-SS001 2 David Hoke TBD YES
12379-030-SS001 2 Genevieve Williams 10/20/2017 RP 2017-461982 N/A YES
12379-031-SS001 2 Richard P. and Cristina S. Palmer TBD YES
12379-032-SS001 2 John Stewart TBD YES
12379-033-SS001 2 Nabor F. and Anita H. Meza 10/20/2017 RP 2017-461945 N/A YES
12379-034-SS001 2 Rhonda Louise Meldrum 2/13/2018 RP 2018-59951 N/A YES
12379-035-SS001 2 Cesar Serrano Vasquez TBD YES
12379-036-SS001 2 Vincent C. Orlando 11/3/2017 RP 2017-487166 N/A YES
12379-037-SS001 2 Joseph E. and Ruth C. Destefano TBD YES
12379-038-SS001 2 Arminda Lazaro 4/9/2018 RP 2018 149648 N/A YES
12379-039-SS001 2 Walter John Fox 12/12/2017 RP-2017-545377 N/A YES
12379-040-SS001 2 Noel F. and Mabel Torres 11/3/2017 RP 2017-487167 N/A YES
12379-041-SS001 2 Seymour Matulsky 1/9/2018 RP 2018-10253 N/A YES
12379-042-SS001 2 Tanya E. Dowell and husband, Francisco Jaramillo TBD YES
12379-043-SS001 2 Maria Medina 12/12/2017 RP-2017-545378 N/A YES
12379-044-SS001 2 David and Gloria Bruhn 10/20/2017 RP 2017-461983 N/A YES
12379-045-SS001 2 Miguel Garcia and Lorena Espinoza TBD YES
12379-046-SS001 2 Alex J. Mathers 12/12/2017 RP-2017-545379 N/A YES
12379-047-SS001 2 Mario E. and Carlota Garcia 4/5/2018 RP 2018 144894 N/A YES
12379-048-SS001 2 Julio and Ana Cadiz 4/5/2018 RP 2018 144895 N/A YES
12379-049-SS001 2 Arthur and Carolina Morales 1/1/2018 RP 2018-10254 N/A YES
12379-050-SS001 2 Irma J. Green 10/20/2017 RP 2017-461946 N/A YES
12379-051-SS001 2 Ching Tsan Lo and Yeh-Sheng Lo 4/5/2018 RP 2018 145555 N/A YES
12379-052-SS001 2 Pedro Lara TBD YES
12379-053-SS001 2 Juan A. Janser TBD YES
12379-054-SS001 2 Juan Julian Santos and Rosa Espindola Santos 1/9/2018 RP 2018-12477 N/A YES
12379-055-SS001 2 Mary B. Robinson and Ronald L. Cunningham 11/6/2017 RP 2017-488224 N/A YES
12379-056-SS001 2 Steve Ruiz TBD YES
12379-057-SS001 2 Floyd E. and Beverly D. Nelson 11/6/2017 RP 2017-488225 N/A YES
12379-058-SS001 2 Jose Santos and Regina Santos 1/30/2018 RP 2018-39029 N/A YES
12379-059-SS001 2 Walter Lee Kidd Jr., and Margie S. Kidd 12/12/2017 RP-2017-545380 N/A YES
12379-060-SS001 2 John P. and Kathryn Haberman 1/1/2018 RP 2018-10255 N/A YES
12379-061-SS001 2 Augustine Hernandez and Maria Adela Moran 10/20/2017 RP 2017-461981 N/A YES
12379-062-SS001 2 Jesus and Beverly Vega 11/3/2017 RP 2017-487168 N/A YES
12379-063-SS001 2 Armando and Ida M. Silva 1/30/2018 RP 2018-39030 N/A YES
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12379-064-SS001 2 Shawn T. and Sherronda Scoggins 2/13/2018 RP 2018-59952 N/A YES
12379-065-SS001 2 James A. Hendricksen 11/3/2017 RP 2017-487169 N/A YES
12379-066-SS001 2 Marci Cleary, as to 50% and Elizabeth J. Livengood, as to 50% TBD YES
12379-067-SS001 2 Ronnie and Tracy McCarthey 11/3/2017 RP 2017-487170 N/A YES
12379-068-SS001 2 Elmer and Martha L. Montero 11/6/2017 RP 2017- 488226 N/A YES
12379-069-SS001 2 Dusky Wenzel 1/30/2018 RP 2018-39031 N/A YES
12379-070-SS001 2 Abelino Rodriguez 11/6/2017 RP 2017-488227 N/A YES
12379-071-SS001 2 Kenneth D. and Lauren A. Garcia TBD YES
12379-072-SS001 2 Juan L. Ortiz and Ana C. Rios De Ortiz 11/3/2017 RP 2017-487171 N/A YES
12379-073-SS001 2 Mellissa A Delgado 2/13/2018 RP 2018-59953 N/A YES
12379-074-SS001 2 Jose Bustillo 12/12/2017 RP-2017-545381 N/A YES
12379-075-SS001 2 Daniel Villanueva and Diana Campos 1/30/2018 RP 2018-39032 N/A YES
12379-076-SS001 2 John A. and Ka E. Mook 10/20/2017 RP 2017-461980 N/A YES
12379-077-SS001 2 Adrian Sanchez and Maria Martha Richard 1/1/2018 RP 2018-10256 N/A YES
12379-078-SS001 2 Stanley A. and Deborah G. Sawtell 2/13/2018 RP 2018-59954 N/A YES
12379-079-SS001 2 Joel A. Pinales 12/12/2017 RP-2017-545382 N/A YES
12379-080-SS001 2 Charles V. Hernandez 1/1/2018 RP 2018-10181 N/A YES
12379-081-SS001 2 Betty Mae Bray TBD YES
12379-082-SS001 2 Rebecca Levine 12/12/2017 RP-2017-545383 N/A YES
12379-083-SS001 2 Noe Trujillo Lopez 1/30/2018 RP 2018-39033 N/A YES
12379-084-SS001 2 Donald Alan Kennedy 10/20/2017 RP 2017-461947 N/A YES
12379-085-SS001 2 Ralph C. and Mary E. Peterson 11/6/2017 RP 2017-488228 N/A YES
12379-086-SS001 2 Enrique and Dora Cortes 3/7/2018 RP-2018-95757 N/A YES
12379-087-SS001 2 Edmund S. Czarnecki 2/13/2018 RP 2018-59955 N/A YES
12379-088-SS001 2 Craig L. and Ann Marie Rommel 1/1/2018 RP 2018-10182 N/A YES
12379-089-SS001 2 Maura L. Merino 4/5/2018 RP 2018 145556 N/A YES
12379-090-SS001 2 Juan Perez and Rosa Carmona 4/5/2018 RP 2018 145557 N/A YES
12379-091-SS001 2 Noe and Margarita Rivera 1/1/2018 RP 2018-10183 N/A YES
12379-092-SS001 2 Saul A. Valdez 1/1/2018 RP 2018-10184 N/A YES
12379-093-SS001 2 Abel G. and Margarita A. Valdez 2/13/2018 RP 2018-59948 N/A YES
12379-094-SS001 2 John G. Piegsa TBD YES
12379-095-SS001 2 Heather Lockhart TBD YES
12379-096-SS001 2 William B. Kirkland 1/1/2018 RP 2018-10185 N/A YES
12379-097-SS001 2 Jaime Vaca TBD YES
12379-098-SS001 2 Jesse Aldaco and Co-Purchaser Teresa Aldaco 1/1/2018 RP 2018-10186 N/A YES
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12379-099-SS001 2 Ana Maria Pinto 3/7/2018 RP-2018-95758 N/A YES
12380-001-SS001 2 Berkshire Community Association, Inc. TBD YES
12380-002-SS001 2 Harris Masterson, IV TBD YES
12380-003-SS001 2 C. Thomson Wells TBD YES
12380-004-SS001 2 Randall C. Tuller TBD YES
12380-005-SS001 2 Robert C. Householder TBD YES
12380-006-SS001 2 Carl J. Stephens TBD YES
12380-007-SS001 2 Berkshire Community Association, Inc. TBD YES
12380-007-SS002 (Fee) 2 R. Ahuja Management, Inc. TBD YES
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12381-001-SS001 2 Texas Independent Property Holdings, LLC TBD YES
12381-002-SS001 2 Joe Clinton and Lara Clinton TBD YES
12381-003-SS001W 2 NRDS, LLC TBD YES

12381-003-SS001E 2
Saint Paul Coptic Orthodox Church Bainbridge Houston 
Joint Venture TBD YES

12384-003-SS001 2 Margaret M. Reid TBD YES
12384-004-SS001 2 Colleen Dominguez and Belisario Dominguez TBD YES
12384-005-SS001 2 John Eshelman TBD YES
12384-006-SS001 2 Alice W. Segelke TBD YES
12384-007-SS001 2 Daniel Leos Martinez TBD YES

12384-008-SS001 2

Credit Trust Established Under the Yuhashi Family Trust 
dated August 13, 1990 by and through Dorothy Y. Yuhashi, 
Trustee TBD YES

12384-009-SS001 2 James Guy Bazar and Donna McCabe Bazar TBD YES
12384-010-SS001 2 Gary R. Cox and Jo Ann P. Cox TBD YES
12384-011-SS001 2 Teofilo V. Rebagay TBD YES
12384-012-SS001 2 Nancy Elizabeth Wilson TBD YES
12384-014-SS001 2 Hunters Park Community Association, Inc. TBD YES
12384-026N-SS001 2 Time Warner Cable Texas LLC TBD YES
12384-026S-SS001 2 Time Warner Cable Texas LLC TBD YES
12385-003-SS001 2 Savannah Estates Homeowners Association TBD YES
12385-001N-SS001 2 Harris County Flood Control District TBD YES
12385-001E-SS001 2 Langham Colony TBD YES
12386-001-SS001 2 Georgetown Colony II/2 Streetlight Association TBD YES
12386-002-SS001 2 SVSM Partners, LLC TBD YES
12386-003-SS001 2 Julie Bohland and Richard Barbour TBD YES
12386-004-SS001 2 Amanda B. Sebesta and  husband, Shane L. Sebesta TBD YES
12386-005-SS001 2 H. Earl Goodson and wife, Anna Marguerite Goodson TBD YES
12386-006-SS001 2 Robert Flumarch TBD YES
12386-007-SS001 2 Julio Cesar Amaya TBD YES
12386-008-SS001 2 Jacqueline R. Johnston TBD YES
12386-009-SS001 2 Johnathan Kohanowski TBD YES
12386-010-SS001 2 ARP 2014-1 Borrower LLC TBD YES
12386-011-SS001 2 Mark B. Young and wife, Tamara L. Young TBD YES

Description of Land or 
Easement Permit

Acquired Easement 
or Fee Title
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12386-012-SS001 2 Christina Lanius, a married woman TBD YES
12386-013-SS001 2 Gerardo Cardenas and wife, Maria G. Cardenas TBD YES
12386-014-SS001 2 Alex B. Tseo TBD YES
12386-015-SS001 2 Elezina Cemer TBD YES
12386-016-SS001 2 Jennifer Williams TBD YES
12386-017-SS001 2 Stephanie D. Smith and Reginald L. Smith TBD YES
12386-018-SS001 2 James Bernard Sanchez TBD YES
12386-019-SS001 2 Shahriar Farah TBD YES
12386-020-SS001 2 Janet Louise Fleming and Robert Thomas Fleming Jr. TBD YES
12386-021-SS001 2 Ali Zerouat TBD YES
12386-022-SS001 2 Jim Sai-Ching Yeung and Roxana Me I-Yuet Yeung TBD YES
12386-023-SS001 2 Javier Pena and Maria A. Pena TBD YES
12386-024-SS001 2 Angel Ramon Uribe and Fernanda Patricia Uribe TBD YES
12386-025-SS001 2 Silverio Sanchez and Maria Sanchez TBD YES
12386-027-SS001 2 Alexander C. Vargo & Bonnie Vargo TBD YES
12386-028-SS001 2 Joe G. Lucas TBD YES
12386-029-SS001 2 Binh A. Nguyen TBD YES
12386-030.1-SS001 2 Eduardo Wundram, a married person TBD YES
12387-002-SS001 2 Harris County Flood Control District TBD YES
12388-002-SS001 2 American General Realty Investment Corporation TBD YES

12388-003-SS001 2
Horsepen Bayou MUD 
c/o Allen Boone Humphries Robinson TBD YES

12388-004-SS001 2 Harris County Flood Control District TBD YES
12388-005-SS001 2 Concord Bridge Homeowners TBD YES
12388-006-SS001 2 Concord Bridge Homeowners TBD YES
12388-007-SS001 2 Concord Bridge Homeowners TBD YES
12388-008-SS001 2 Toshiba International Corporation TBD YES
12388-009-SS001 2 Eldridge Park Homeowners Association, Inc. TBD YES
12388-010-SS001 2 Eldridge Park Homeowners Association, Inc. TBD YES
12388-011-SS001 2 Ronald J. Fischer TBD YES
12388-012-SS001 2 Cynthia Resendiz Reyes TBD YES
12388-013-SS001 2 Sunny Ridge, LLC. TBD YES
12389-001.1-SS001 2 Lakes on Eldridge North Community Association, Inc. TBD YES
12389-001.2-SS001 2 Lakes on Eldridge North Community Association, Inc. TBD YES
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12389-001.3-SS001 2 Lakes on Eldridge North Community Association, Inc. TBD YES
12389-001-SS001 2 Harris County Municipal Utility District No. 370 TBD YES
27497-015-SS001 2 Daniel W. Bridges and Courtney D. Oliver TBD YES
27497-016-SS001 2 Randy B. Weaver and Penny Marie Weaver TBD YES
12499-001-SS001 2 Northwest Houston Vietnamese Alliance Church TBD YES
12499-002N-SS001 Mossel Investments, LLC TBD YES
12499-002S-SS001 2 Christ Apostolic Church Revival Center, Inc. TBD YES
12499-003-SS001 2 Chalet Enterprises, Inc. TBD YES
12499-004-SS001 2 Chalet Enterprises, Inc. TBD YES
12499-005-SS001 2 GWR Saint Gregory, LLC TBD YES
12499-006-SS001 2 Bear Creek Car Repair Service, Inc. TBD YES
12499-007-SS001 2 Saifuddin Karimjee & Khuzaima Karimjee TBD YES
12499-008-SS001 2 Bear Creek Car Repair Service, Inc. TBD YES
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12389-002-SS001 2 Lakes on Eldridge North Community Assoc Inc TBD YES
12390-002-SS001 2 Lakes on Eldridge Homeowner's Assoc., Inc. TBD YES
12390-003-SS001 2 Lakes on Eldridge North Community Assoc Inc TBD YES
12390-004-SS001 2 Lakes on Eldridge North Community Assoc Inc TBD YES
12390-005-SS001 2 Lakes on Eldridge Homeowner's Assoc., Inc. TBD YES
12390-007W-SS001 2 Lakes on Eldridge North Community Assoc Inc TBD YES
12390-007E-SS001 2 Lakes on Eldridge North Community Assoc Inc TBD YES
12390-008-SS001 2 Myers Linda D (Director's Lot) 5/16/2017 RP 2017-208314 N/A YES

12390-009-SS001 2 Lakes of Eldridge North Community Assn (Director's Lot -Hoffman Dan G) TBD YES
12390-010-SS001 2 Lakes on Eldridge North Community Assn Inc (Director's Lot) TBD YES
12390-011-SS001 2 United Galvanizing Inc TBD YES
12391-001-SS001 2 Clay Cmbs No. 1 LP TBD YES
12391-002-SS001 2 Clay Cmbs No. 1 LP TBD YES
12392-001-SS001 2 Davis Charles H & Chris TBD YES
12392-004-SS001 2 Davis Charles H & Chris D. TBD YES
12392-002-SS001 2 Wilcu, Inc. TBD YES
12392-002E-SS001 2 Davis Chuck & Chris H. TBD YES
12392-005-SS001 2 Veronica Dina Paz TBD YES
12392-006-SS001 2 Engallina Franks III & Joann G TBD YES
12393-001-SS001 2 6485 Thomas LP TBD YES
12395-001-SS001 2 6414 Thomas LP TBD YES
12395-002-SS001 2 CenterPoint Energy Hou Ele Property Tax Dept 38TH FLR TBD YES
12396-001N-SS001 2 Truong Le and Lan Nguyen TBD YES
12396-001-SS001 2 Aqua Texas Inc 4/9/2018 RP 2018 149649 N/A YES
12397-020-SS001 2 Facundo Alberto O joined by his wife, Carmen Facundo TBD YES
12397-020N-SS001 2 Rivera Ana V 9/6/2017 RP 2017 393972 N/A YES
12397-021-SS001 2 Leon Kuper Investments LP TBD YES
12397-021N-SS001 2 Roca Territories TBD YES

Description of Land or 
Easement Permit

Acquired Easement 
or Fee Title
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12396-024-SS001 1 MME INTERESTS TBD YES
12396-024-SS002 MME INTERESTS TBD YES
12396-025-SS002 Aqua Texas, Inc. TBD YES

12398-001N-SS001
Estate of George A. Rohrer, Sr., 
[or Darius B. Rohrer] TBD YES

12398-002-SS002 SLL Transportation, LLC TBD YES
12398-002-SS003 Taja Properties, LLC TBD YES
12399-002N-SS001 IPT Northwest IC LP TBD YES
12399-003-SS001 IPT Northwest IC LP TBD YES
12399-001-SS001 1 WILLIAM E. COOPER, INC 3/20/2012 20120118728 N/A YES
12400-001-SS001 1 WILLIAM E. COOPER, INC 4/10/2012 20120152444 N/A YES
12401-001-SS001 1 WILLIAM E. COOPER, INC 3/20/2012 20120118728 N/A YES
12402-001.2N-SS001 1 James H. Lightfoot TBD YES
12402-001.2-SS001 1 BLACK ROCK PARTNERS, LLC   TBD YES
12402-001.3-SS001 1 James H. Lightfoot TBD YES
12402-001-SS001 1 Liberty Property Limited Partnership 2/13/2018 RP 2018-59950 N/A YES
12402-002-SS001 1 Security Capital Ind. Trust., A/K/A ProLogis TBD YES
12402-003-SS001 1 ProLogis Exchange West by Northwest, LLC TBD YES
12403-001-SS001 1 PROLOGIS TARGETED US LOGISTICS FUND, LP TBD YES
12403-002.1-SS001 1 ProLogis Exchange West by Northwest, LLC TBD YES
12403-003-SS001 1 Prologis TBD YES

12404-001-SS001 1
WEST HARRIS COUNTY REGIONAL WATER AUTHORITY, PARCEL 
18A Acquired N/A YES

12404-001N-SS001 290 Warehouse. LP TBD YES
12404-001S-SS001 290 Warehouse. LP TBD YES
12404-001E-SS001 290 Warehouse. LP TBD YES

12405-001-SS001 1
Union Pacific Corporation, successor-in-interest to 
Southern Pacific Co. TBD YES

12407-001N-SS001 1 ZHUO HUANG 2/13/2018 RP 2018-59943 N/A YES
12407-001-SS001 1 L. Weldon Byrne, Gregory Alexis Zureich TBD YES
12409-001-SS001 1 Yes Prep Public Schools, Inc. TBD YES
12409-001-SS002 ASR 6677 Gessner LP TBD YES
12409-002-SS001 1 GESSNER ROAD  LLC 6/15/2017 RP-2017-266556 N/A YES

Description of Land or 
Easement Permit

Acquired Easement 
or Fee Title
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12410-002-SS001 1 FRANKLIN RESIDENTIAL  LTD TBD YES
12411-001-SS001 1 RONALD C & WANDA L WOOD 3/7/2018 RP-2018-96479 N/A YES
12411-002-SS001 1 RICHARD A & ANNA TOMPKINS 9/29/2017 RP-2017-430336 N/A YES
12411-003B-SS001 1 CITY OF HOUSTON TBD YES
12411-003N-SS001 1 W. CARL GRANDC LTD TBD YES
12411-003-SS001 1 JINMAO  LLC TBD YES
12412-001-SS001 1 Quality Ocean Limited Liability Company, dba HP Storage TBD YES
12412-002-SS001 1 Vista Bank, Texas TBD YES
12412-003-SS001 1 LINN DINH TBD YES
12413-001E-SS001 1 John Clinton Bybee, Jr. and Mary Elizabeth Bybee Brown TBD YES
12413-001W-SS001 1 John Clinton Bybee, Jr. and Mary Elizabeth Bybee Brown TBD YES

12413-002-SS001 1
WHCRWA 
(BYBEE) 6/13/2011 20110239318 N/A YES

12414-001E-SS001 1 FAIRBANKS BUSINESS PARK  LTD TBD YES
12414-001W-SS001 1 FAIRBANKS BUSINESS PARK  LTD TBD YES
12414-004-SS001 1 State of Texas TBD YES
12414-002-SS001 1 John Clinton Bybee, Jr. and Mary Elizabeth Bybee Brown TBD YES

12414-003-SS001 1 HARRIS COUNTY FLOOD CONTROL PROPERTY MANAGEMENT TBD YES
12415-001-SS001 1 TITUS J COLACO TBD YES
12416-001-SS001 1 ANTONIO & MARGARITA  RIVERA 9/15/2017 RP 2017-408099 N/A YES
12417-001-SS001 1 Pacific Leasing, Inc. TBD YES
12419-002-SS001 1 Kay B. BRABAND TBD YES
12420-001-SS001 1 J & J Capital LLC TBD YES
12420-002N-SS001 1 Daniel J. Colwell and wife, Elizabeth Renee Colwell TBD YES
12420-002-SS001 1 Guhn Investment Group, LLC TBD YES
12421-001-SS001 1 OAKWOOD FOREST Owner's Association TBD YES
12421-003-SS001 1 7820 WEST LITTLE YORK, LLC TBD YES
12421-004-SS001 1 R&M Real Estate Partners, Ltd. TBD YES
12421-005-SS001 1 MA Estates at Hollister, LLC TBD YES
12421-006-SS001 1 7457 HOLLISTER  LLC TBD YES
12423-001N-SS001 1 MICHAEL C & ALICE C FEEHERY TBD YES
12423-001E-SS001 1 C.W. Hahl Company TBD YES
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12423-001W-SS001 1 Christine DEMNY TBD YES
12423-001S-SS001 1 GILPAN REALY,LLC TBD YES

12424-001-SS001 1
HARRIS COUNTY FLOOD CONTROL PROPERTY MANAGEMENT, 
UNIT E500-03-00 TBD YES

12427-003-SS001 1 HARRIS COUNTY FLOOD CONTROL PROPERTY MANAGEMENT TBD YES
12430-001-SS001 1 BURLINGTON NORTHERN RR PROPERTY TAX DEPT TBD YES
12430-002-SS001 1 HEIDI SHEESLEY TBD YES
12431-002-SS001 1 SUMNER MANUFACTURING CO TBD YES
12431-003-SS001 1 Inwood North Associates TBD YES
12431-004-SS001 1 Khera Interest, Inc. TBD YES
12431-005-SS001 1 RSR VENTURES  LLC TBD YES
12431-006-SS001 HCFCD TBD YES
12432-001-SS001 City of Houston TBD YES
12432-002-SS001 1 CITY OF HOUSTON  PARCEL 4 TBD YES
12432-004-SS001 1 ROBERT R & DOROTHY A BURCHFIELD TBD YES
12432-005-SS001 1 Christopher and Natalie Robillard TBD YES
12432-006-SS001 1 RENE LOERA TBD YES
12432-007-SS001 1 INWOOD HOMEOWNERS ASSOC TBD YES
12432-008-SS001 1 MARTIN & MARISELA MENDEZ TBD YES

12433-002N-SS001 1 ROBBIE LEE TAYLOR, BRENDA  J TAYLOR & JOHN OTIS TAYLOR TBD YES
12433-002-SS001 1 TOAN VAN NGUYEN & THI THUAN VU TBD YES
12433-003-SS001 1 ALDINE ISD TBD YES
12433-006-SS001 1 AT&T TBD YES
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12433-007-SS001 
Parts 1 & 2 1

Villa Nueva Apartments, LLC/LMREC CDO II REO I, Inc. 
(Avery Apartments) 12/31/2013 20130647609 N/A YES

12433-008-SS001 
Parts 1,2 &3 1 Harris County Flood Control District 3/10/2017 RP 2017-102818 N/A YES
12433-009-SS001 
Parts 1 & 2 1 JP Morgan Chase Bank, National Association TBD YES
12434-001-SS001 
Parts 1 & 2 1 WFG Liquidation Corporation, a Texas Corporation TBD YES
12434-002-SS001 1 Matt Hall Benton, Trustee TBD YES

12434-003-SS001 1 Harris County Flood Control District 3/10/2017 RP 2017-102817 N/A YES
12434-009-SS001 1 Aldine ISD TBD YES

12434-010-SS001 1 Trustmark National Bank 12/12/2017 RP-2017-545342 N/A YES

12435-001-SS001 1 Parkway Ranch LTD 5/16/2017 RP 2017-211469 N/A YES

12435-003-SS001 1 Parkway Ranch LTD 5/16/2017 RP 2017-211468 N/A YES
12435-004-SS001 1 Ranh Dao TBD YES

12435-005-SS001 1
William S. O'Donnell, Trustee & Harris County Flood 
Control District TBD YES

12435-006-SS001 1
Marvin Stevens, Trustee, WNWKHW Real Estate 
Holdings, LLC TBD YES

12436-002-SS001 1 Benjamin San Juan TBD YES

Description of Land or 
Easement Permit

Acquired Easement 
or Fee Title
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4/19/2018
Page 1

ACQUISITION BY NEGOTIATION DEADLINE: 5/30/2018
ACQUISITION BY CONDEMNATION DEADLINE: 7/30/2018

Ella Blvd. to Hacker a/k/a Sweetwater
Page 1

Entity from Whom the Permit or Right 
Must Be Acquired

Expected Acquisition 
Date

To Be Funded by 
TWDB (Yes/No)

Parcel 
No.

Segment 
Number Owner or Representative

Acquired
Date

Recording
Info

12436-003 1 SAN JUAN BENJAMIN TBD YES
12437-001 1 Courtshire Building Company 1/1/2018 RP 2018-10187 N/A YES
12437-002.1 1 GARZA SANTIAGO C & ALEJANDRA M TBD YES
12437.002.2 1 MALBROUGH LEROY &DIANNE T 1/1/2018 RP 2018-10188 N/A YES
12437-002.3 1 BARNUMN BENETTA GAIL 1/1/2018 RP 2018-10189 N/A YES
12437-002.4 1 BELL, John A and Betty J., et ux TBD YES
12437-002.5 1 Jose Fajardo and Elizabeth Denova 4/5/2018 RP 2018 144896 N/A YES
12437-002.6 1 Samuel Glenn JOHNSON, and Ella Johnson, et ux TBD YES
12437-002.7 1 Lois Jean Flowers 1/30/2018 RP 2018-39096 N/A YES
12437-002.8 1 Bruno SAN JUANITA 1/1/2018 RP 2018-10190 N/A YES
12437-002.9 1 Joel Alexander and Alexandria A. Alvarado 4/5/2018 RP 2018 144897 N/A YES
12437-002.10 1 PINO PANFILO TBD YES
12437-002.11 1 PEDRO VILLASENOR AND OSCAR OVIDIO SARAVIA PORTILLO 1/30/2018 RP 2018-39097 N/A YES
12437-002.12 1 TURNER Gayle 1/1/2018 RP 2018-10191 N/A YES
12437-002.13 1 Max Bolen, Jr. 1/1/2018 RP 2018-10241 N/A YES
12437-002.14 1 Hilda M. Chapman TBD YES
12437-002.15 1 Josephine LeDay and Lee A. LeDay TBD YES
12437-002.16 1 Alonzo HAZLEY and Lillie Mae Hazley TBD YES
12437-002.17 1 Earl Norris, Sr., Sherlin NORRIS & Shelia NORRIS 4/5/2018 RP 2018 144898 N/A YES
12437-002.18 1 William H. Lee and Pauline WITCHET 3/7/2018 RP-2018-96483 N/A YES
12437-002.19 1 ORTIZ FERMIN 1/30/2018 RP 2018-39098 N/A YES
12437-002.20 1 ANITA LYNN BARNES AND AUDRIA RAIN HUCKABY 1/30/2018 RP 2018-39099 N/A YES
12437-002.21 1 ROMAN SALVADOR, GONZALEZ LIDIA TBD YES
12437-002.22 1 REVEN HOUSING TEXAS LLC 2/13/2018 RP 2018-59949 N/A YES
12437-002.23 1 DEROUSELLE S J TBD YES
12437-002.24 1 PATINO THERESA, (Gentra Drake, Tenant) 12/12/2017 RP-2017-545338 N/A YES
12437-003 1 ZMV Group, LLC TBD YES
12437-004N-SS001 1 COPPERTREE VILLAGE HOLDINGS LLC ET AL TBD YES
12437-004 1 COPPERTREE VILLAGE HOLDINGS LLC ET AL TBD YES
12439-001 1 Max A. LIEBER TBD YES
12439-002 1 CARS-DB4, L.P. 7-Mar RP-2018-96480 N/A YES
12439-003.1 1 JONES MICHAEL W & MICHELLE TBD YES
12439-003.2 1 PRASHAW MARIANNA 5-Apr RP 2018 145554 N/A YES

Description of Land or 
Easement Permit

Acquired Easement 
or Fee Title
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Ella to Hacker/Sweetwater (Segment 1): Monthly Easement Report
4/19/2018
Page 2

ACQUISITION BY NEGOTIATION DEADLINE: 5/30/2018
ACQUISITION BY CONDEMNATION DEADLINE: 7/30/2018

Ella Blvd. to Hacker a/k/a Sweetwater
Page 2

Entity from Whom the Permit or Right 
Must Be Acquired

Expected Acquisition 
Date

To Be Funded by 
TWDB (Yes/No)

Parcel 
No.

Segment 
Number Owner or Representative

Acquired
Date

Recording
Info

Description of Land or 
Easement Permit

Acquired Easement 
or Fee Title

12439-003.3 1 VILLA PATROCINIA SANCHEZ TBD YES
12439-003.4 1 Bank of America, NA TBD YES
12439-003.5 1 PAMELA Y Fletcher TBD YES
12439-003.6 1 CONTRERAS CESAR 10-Jan RP 2018-12961 N/A YES
12439-003.7 1 LOZANO MARIO & MARIA TBD YES
12439-003.8 1 ORTEGA OSCAR O JR & ORTEGA SAN JUANA S TBD YES
12439-003.9 1 CROSSLAND MARTHA 1/30/2018 RP 2018-39100 N/A YES
12439-003.10 1 Maria M. Reyes 1/1/2018 RP 2018-10279 N/A YES
12439-003.11 1 MARIA Nava TBD YES
12439-003.12 1 Kelexa Properties, LLC, f/k/a CAMMACK ROD 3/7/2018 RP-2018-96481 N/A YES
12439-003.13 1 Mamerto A. Flores and Maria D. Mejia TBD YES
12439-003.14 1 RODRIGUEZ ESTELA G & RODRIGUEZ ABELARDO L 1/10/2018 RP 2018-12960 N/A YES
12439-003.15 1 DWANA L DRISKILL 1/1/2018 RP 2018-10242 N/A YES
12439-003.16 1 BADAT MOHAMMAD I & SHAHIDA 12/12/2017 RP-2017-545339 N/A YES
12439-003.17 1 MUHAMMAD F Malik and Mamoona A. Malik 1/1/2018 RP 2018-10243 N/A YES
12439-003.18 1 PANG CHAN CHUN, et al. 3/7/2018 RP-2018-96482 N/A YES
12439-003.19 1 BOBAT YOUSUF I & FARIDA 12/12/2017 RP-2017-545340 N/A YES
12439-003.20 1 BADAT AYUB M & HASINA 12/12/2017 RP-2017-545341 N/A YES
12439-003.21 1 Shirley Marie Hightower 1/1/2018 RP 2018-10244 N/A YES
12439-003.22 1 COKE GLORIA E 1/30/2018 RP 2018-39101 N/A YES
12439-003.23 1 AGUILAR XOCHITL LETICIA TBD YES
12440-002-SS001 1 EXXON MOBIL CORP TBD YES
12441-001S 1 Prime Auto Resources, Inc. TBD YES
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Sweetwater to Aldine-Westfield (Segment 1): Monthly Easement Report
4/19/2018
Page 1

ACQUISITION BY NEGOTIATION DEADLINE: 7/30/2018
ACQUISITION BY CONDEMNATION DEADLINE: N/A

Sweetwater to Aldine Westfield
Page 1

Entity from Whom the Permit or 
Right Must Be Acquired

Expected Acquisition 
Date

To Be Funded by TWDB 
(Yes/No)

Parcel 
No.

Segment 
Number Owner or Representative

Acquired
Date

Recording
Info

Sweetwater/ Hacker to 
Aldine-Westfield 1 Exxon Mobil Pipeline TBD YES

080-SS001 1

Keith Weiss Park
City of Houston TBD YES

Description of Land or 
Easement Permit

Acquired Easement 
or Fee Title
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Aldine Westfield to Langley (Segment 1): Monthly Easement Report
4/19/2018
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ACQUISITION BY NEGOTIATION DEADLINE: 7/30/2018
ACQUISITION BY CONDEMNATION DEADLINE: 9/28/2018

Aldine Westfield to Langley Road
Page 1

Entity from Whom the Permit or 
Right Must Be Acquired

Expected 
Acquisition 

Date To Be Funded by TWDB (Yes/No)

Parcel 
No.

Segment 
Number Owner or Representative

Acquired
Date

Recording
Info

12474-001
1

EXXON PIPELINE 00360 (DO NOT SEND THEM A 
LETTER) TBD YES

12475-001 1 MACIAS JOSE JR & NICOLASA TBD YES
12476-001

1
NEAL THOMAS E & KAREN S % TNT PRINTING CO

TBD YES
12476-002 1 CENTRO CRISTIANO TORRE FUERTE CORP TBD YES
COMBINE WITH 
12476-002 1

CENTRO CRISTIANO TORRE FUERTE CORP
TBD YES

12477-008 1 SANCHEZ ENEDINA GUEVARA FREDY A TBD YES
12477-009 1 JAIME FREDY E & ANA TBD YES
COMBINED WITH 
12477-009 1

JAIME FREDY E & ANA
TBD YES

4707-001
1

WEST HARRIS COUNTY REGIONAL WATER 
AUTHORITY PARCEL 7A ACQUIRED N/A YES

4707-002
1

WEST HARRIS COUNTY REGIONAL WATER 
AUTHORITY PARCEL 7B ACQUIRED N/A YES

4707-003
1

WEST HARRIS COUNTY REGIONAL WATER 
AUTHORITY PARCEL 7C ACQUIRED N/A YES

12480-001.1
1

WEST HARRIS COUNTY REGIONAL WATER 
AUTHORITY PARCEL 8A ACQUIRED N/A YES

Description of Land or 
Easement Permit

Acquired Easement 
or Fee Title
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Little York/North-South Alignment (Segment 1): Monthly Easement Report
4/19/2018
Page 1

ACQUISITION BY NEGOTIATION DEADLINE:  2/26/2018
ACQUISITION BY CONDEMNATION DEADLINE: 9/3/2018

Little York to the North/South Alignment
Page 1

Entity from Whom the Permit or Right Must Be Acquired Expected Acquisition Date To Be Funded by TWDB (Yes/No)

Parcel 
No.

Segment 
Number Owner or Representative Acquired

Recording
Information

005-SS001E 1 Consuelo Q. Villarreal TBD YES
006-SS001 1 Consuelo Q. Villarreal TBD YES

007-SS001 1

EMMANUEL DELIVERANCE
 APOSTOLIC FAITH CHURCH
  TEMPLE OF REFUGE INCORP OF 9/16/2016 RP-2016-417337 N/A YES

008-SS001 1 CITY OF HOUSTON TBD YES
008-SS001E 1 Union Pacific Rail Road Company TBD YES
009-SS001N 1 Jeffrey Hunseog Jeong and Anne Geunhwa Jeong TBD YES
009-SS001S 1 Harris County TBD YES
010-SS001 1 TECNO PROPERTIES INC 9/15/2017 RP 2017-408096 N/A YES
011-SS001 1 CRISTOBAL VILLARREAL & LINDA M VILLARREAL 11/11/2016 RP-2016-510681 N/A YES
012-SS001 1 EVERARDO B. OLVERA 12/19/2016 RP-2016-566341 N/A YES
013-SS001 1 LAURA R. KARBALAI TBD YES
015-SS001 1 AAA COOPER TRANSPORTATION TBD YES
017-SS001 1 GRACE CHURCH INTERNATIONAL d/b/a Grace Missionary Baptist Church 4/20/2017 RP-2017-168826 N/A YES
020-SS001 1 DEANDRE CALLIER & XENIA CALLIER TBD YES
021-SS001 1 Munoz Noe TBD YES
024-SS001N 1 Naima Zehri Olyer and Mustapha Segreuchini TBD YES
024-SS001S 1 Harris County TBD YES
025-SS001 1 FAIZA IBRAHIM TBD YES

027-SS001 1
AUTO ZONE INC
   DEPT 8700 TBD YES

029-SS001 1 Francisco Delao and Christina Delao TBD YES
030-SS001N 1 HARRY L Joseph & GLORIA J Joseph 12/19/2016 RP-2016-566345 N/A YES
030-SS001S 1 HARRY L Joseph & GLORIA J Joseph 2/9/2017 RP-2017 58440 N/A YES
031-SS001 1 JAMES A SINGLETON, JR 3/10/2017 RP 2017-102831 N/A YES
032-SS001 1 YIN BONG CHENG and Tzyy-Wei Cheng 12/19/2016 RP-2016-566344 N/A YES
033-SS001 1 LITTLE YORK REAL ESTATE LLC TBD YES
034-SS001 1 NANCY Lang HUYNH TBD YES
035-SS001 1 MAGELLAN PIPELINE COMPANY LP TBD YES
036-SS001 1 NIRANJAN A. Patel & TRUSHA N. Patel 4/20/2017 RP-2017-168827 N/A YES
037-SS001 1 KDAC LLC. A Texas Limited Liability Company TBD YES
038-SS001 1 ACDC INVESTMENTS LLC., a Kansas Limited Liability Company TBD YES
039-SS001 1 KDAC, LLC., a Kansas Limited Liability Company TBD YES
040-SS001 1 CENTERPOINT ENERGY HOU ELE PROPERTY TAX DEPT 38TH FLR TBD YES

041-SS001 1
EXCELLENCE 2000, Inc., and 
Sherwin A. Allen TBD YES

042-SS001 1 CITY OF HOUSTON TBD YES
043-SS001 1 HOUSTON PARKS BOARD LGC, INC. TBD YES
044-SS001 1 M&M Sisters, LLC 12/20/2016 RP-2016-569476 N/A YES
045-SS001 1 MARYFIELD LTD TBD YES
046-SS001 1 HOUSTON COMMUNITY COLLEGE SYSTEM TBD YES
047-SS001 1 Domingo S. Cruz 3/10/2017 RP 2017-102830 N/A YES
048-SS001 1 WHISPERING PINES LANDFILL TX LP % REPUBLIC SERVICES INC TBD YES

049-SS001 1

Saltmine Investment Partnership, Ltd.,
UT MD Anderson Hospital and Tumor Institute, 
Methodist Hospital,
First Interstate Bank of Texas, NA, Trustee of (various) estates (see title) TBD YES

Description of Land or 
Easement Permit

Acquired Easement 
or Fee Title
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Little York/North-South Alignment (Segment 1): Monthly Easement Report
4/19/2018
Page 2

ACQUISITION BY NEGOTIATION DEADLINE:  2/26/2018
ACQUISITION BY CONDEMNATION DEADLINE: 9/3/2018

Little York to the North/South Alignment
Page 2

Entity from Whom the Permit or Right Must Be Acquired Expected Acquisition Date To Be Funded by TWDB (Yes/No)

Parcel 
No.

Segment 
Number Owner or Representative Acquired

Recording
Information

Description of Land or 
Easement Permit

Acquired Easement 
or Fee Title

049-SS001E 1

Houston Pipeline Company, 
Saltmine Investment Partnership, Ltd.,
UT MD Anderson Hospital and Tumor Institute, 
Methodist Hospital TBD YES

049-SS002

Saltmine Investment Partnership, Ltd.,
UT MD Anderson Hospital and Tumor Institute, 
Methodist Hospital,
First Interstate Bank of Texas, NA, Trustee of (various) estates (see title) TBD YES

050-SS001 1 UNION PACIFIC RAILROAD COMPANY TBD YES
051-SS001 1 JOSE F Palucho & LUCIA Palucho 2/9/2017 RP-2017 58441 N/A YES
052-SS001 JOEL B Lazo and ALONSO Salinas 9/29/2017 RP-2017-430297 N/A YES
053-SS001 1 BALBINO Faz, JR & MARGARITA Faz 2/9/2017 RP-2017-58511 N/A YES
054-SS001 1 UNICOM OIL, LLC 9/15/2017 RP 2017-408097 N/A YES
055-SS001 1 NEW LION, LLC 9/15/2017 RP 2017-408098 N/A YES
056-SS001 1 Republic Tube, LLC. 11-Nov RP-2016-510714 N/A YES
057-SS001 1 Alamo Beach Limited Partnership 11/11/2016 RP-2016-510733 N/A YES
058-SS001 1 ROOD HOLDINGS LLC TBD YES
059-SS001 1 US Steel Tubular Products, Inc. TBD YES
061-SS001 1 Union Pacific Rail Road Company TBD YES
062-SS001 1 Harris County Flood Control District 3/10/2017 RP 2017-102816 N/A YES
066-SS001 1 MRA GP WEST, LLC TBD YES
066-SS001N Lone Star College System TBD YES
066-SS003 MRA GP S&U LLC TBD YES
066-SS004 (An access road) TBD YES
066-SS005 (An access road) TBD YES
066-SS006 (An access road) TBD YES
069-SS001 1 Generation Park Management District TBD YES
071-SS001 1 HUMBLE ISD TBD YES
073-SS001/
073-SS001 TCE & Access Easement 1

(Meter Station Site) 
CITY OF HOUSTON 12/16/2015 20150563160 N/A YES

074-SS001 1 Union Pacific Rail Road TBD YES
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West Meter Station - Segment 13 (Previously Segment 10): Monthly Easement Report
4/19/2018
Page 1

ACQUISITION BY NEGOTIATION DEADLINE:  4/27/2018
ACQUISITION BY CONDEMNATION DEADLINE: 10/31/2018

West Meter Station
Page 1

Entity from Whom the Permit or 
Right Must Be Acquired

Expected 
Acquisition Date To Be Funded by TWDB (Yes/No)

Parcel 
No.

Segment 
Number

Owner's
Name or Representative

Acquired
Date

Recording
Info

13-001 13 Julianne Cook, Trustee 4/20/2017 RP-2017-168825 N/A YES
13-002 13 DAGLEY RON TRUSTEE TO I-10/KATY LTD 4/20/2017 RP-2017-168829 N/A YES

13-003 13
I-10 KATY LTD
% THE BETZ CO 4/20/2017 RP-2017-168828 N/A YES

13-005 13 KATY RANCH OFFICES LP TBD YES

13-006 13
MEMORIAL HERMANN HOSPITAL
 SYSTEM TBD YES

13-007 13
KATY PROMISE JOINT VENTURE
ATTN GARY PERRYMAN 9/29/2017 RP 2017-430356 N/A YES

13-008 13
KATY PROMISE JOINT VENTURE
ATTN GARY PERRYMAN 9/29/2017 RP 2017-430322 N/A YES

13-009A 13 Harris-Fort Bend Counties MUD No. 3 TBD YES
13-009B 13 Harris-Fort Bend Counties MUD No. 3 TBD YES
13-010 13 Harris-Fort Bend Counties MUD No. 3 TBD YES
13-011 13 Harris-Fort Bend Counties MUD No. 3 TBD YES
13-015 13 Harris County Flood Control District 3/10/2017 RP 2017-102399 N/A YES

01 (Fee) 10

Julianne Cook, Trustee for the Benefit of the 
Automation Products, Inc., Employees' Profit Sharing 
Plan Trust of Houston, Harris County, Texas /Quin M. 
Baker, Trustee 7/28/2014 20150003493 N/A YES

02 (Fee) 10 RCR Group Investment #1, LLC 7/28/2014 20140495361 N/A YES

Description of Land or 
Easement Permit

Acquired Easement 
or Fee Title
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Kinder Morgan Corridor- Segments 12, 11, 10, 9, 8 and 7 (Previously Segment 10): Monthly Easement Report
4/19/2018
Page 1

ACQUISITION BY NEGOTIATION DEADLINE:  3/30/2018
ACQUISITION BY CONDEMNATION DEADLINE: 7/30/2018

Kinder Morgan
Page 1

Entity from Whom the Permit or Right Must Be 
Acquired

Expected Acquisition 
Date

To Be Funded by 
TWDB (Yes/No)

Parcel 
No.

Segment 
Number

Owner's
Name or Representative

Acquired
Date

Recording
Info

Kinder Morgan Easement 10 (Kinder Morgan) 6/3/2013 20130269430 N/A YES
TX-2-553-002 12 Harris County Flood Control 7/17/2017 RP 2017 317541 N/A YES
TX-2-553-003 12 Lakecrest HOA, Inc. aka Lakecrest Homeowner's Association, Inc. 4/10/2015 20150146549 N/A YES
TX-2-553-004 12 Lakecrest HOA, Inc., aka Lakecrest Homeowner's Association, Inc 4/10/2015 20150148220 N/A YES
TX-2-553-005 12 Luigi A. Angeli 6/14/2016 RP 2016 253755 N/A YES
TX-2-553-006 12 TAH 2016-1 Borrower, LLC. TBD YES
TX-2-553-007 12 SFR-HOU I, LLC 2/4/2015 20150047301 N/A YES
TX-2-553-008 12 Larry Jay Fulmer and wife, Beth Ann Fulmer 4/10/2015 20150146559 N/A YES
TX-2-553-009 12 Jose Luis Miranda and wife, Eleuteria Miranda 4/10/2015 20150146580 N/A YES
TX-2-553-010 12 Queen Properties LLC 4/10/2015 20150147322 N/A YES
TX-2-553-011 12 Warren A. Moncsko and wife, Phyllis Moncsko 4/10/2015 20140147274 N/A YES
TX-2-553-012 12 Rayburn Neil Shelton and wife, Cindy Lou Shelton 3/13/2015 20150102558 N/A YES
TX-2-553-013 12 Jorge Vasquez and Maria Elena Vasquez 6/14/2016 RP 2016 253760 N/A YES
TX-2-553-014 12 Jumrat Srivetshupong and Janet Clare Maynes (co-mortgagors) 8/17/2015 20150370158 N/A YES
TX-2-553-015 12 Mark A. Morgan and wife, Susan W. Morgan 1/20/2015 20150024806 N/A YES
TX-2-553-016 12 Enrique Oviedo and Maria Oviedo 3/13/2015 20150102557 N/A YES
TX-2-553-017 12 Thomas Reed Slawson, a single man 11/12/2015 20150515801 N/A YES
TX-2-553-018 12 Mohamed Aggoun and wife, Martina Aggoun 2/12/2016 201659618 N/A YES

TX-2-553-019 12
Joan E. Meyer, as Independent Executrix under the Will of Kathleen M. Gary, 
Deceased, and Thomas H. Gary, Deceased 10/14/2016 RP 2016-465632 N/A YES

TX-2-553-020 11 Frank M. Kitzmiller TBD YES
TX-2-553-021 11 Dora A. Cano, a feme sole and Diana A. Cano, a feme sole 10/15/2015 20150472230 N/A YES
TX-2-553-022 11 Rigoberto M. Medina and wife, Elfida E. Medina 2/13/2015 20150060953 N/A YES
TX-2-553-023 11 Ismael Sanchez and wife, Olga Sanchez 2/4/2015 20150047303 N/A YES
TX-2-553-024 11 Victoria Hernandez 2/13/2015 20150060951 N/A YES
TX-2-553-025 11 Jesus de Leon 6/14/2016 RP 2016 259882 N/A YES
TX-2-553-026 11 Joseph C. Sosa, a baron sole and Randy Lou Herrington, a feme sole 6/11/2015 20150253476 N/A YES
TX-2-553-027 11 Jose Alberto Tovar and wife, Rebecca G. Tovar 6/11/2015 20150253427 N/A YES
TX-2-553-028 11 Monica E. Rhodes 4/15/2016 RP-2016-157285 N/A YES
TX-2-553-029 11 Michael Czapla and Casaree Czapla 1/20/2015 20150024998 N/A YES
TX-2-553-030 11 Joseph Clark Collins (50%) and Esther Drapiza Collins (50%) 3/10/2017 RP 2017-102686 N/A YES
TX-2-553-031 11 SPC Partners 10/14/2016 RP 2016-465630 N/A YES
TX-2-553-032 11 Mario Gonzales and wife, Sara Vigil Gonzales TBD YES
TX-2-553-033 11 Marisol de La Cruz 3/13/2015 20150103763 N/A YES
TX-2-553-034 11 Kathy K. Payton 9/15/2017 RP 2017-407999 N/A YES
TX-2-553-035 11 Liborio Olvera, Jr 8/12/2016 RP 2016 357053 N/A YES
TX-2-553-036 11 Manuel Martinez and wife, Rosa Maria Martinez 4/10/2015 20150147269 N/A YES
TX-2-553-037 11 Rolland Moyer and wife, Joan Moyer 10/14/2016 RP 2016-465631 N/A YES

Description of Land or 
Easement Permit

Acquired Easement 
or Fee Title
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Kinder Morgan Corridor- Segments 12, 11, 10, 9, 8 and 7 (Previously Segment 10): Monthly Easement Report
4/19/2018
Page 2

ACQUISITION BY NEGOTIATION DEADLINE:  3/30/2018
ACQUISITION BY CONDEMNATION DEADLINE: 7/30/2018

Kinder Morgan
Page 2

Entity from Whom the Permit or Right Must Be 
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To Be Funded by 
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No.

Segment 
Number
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Name or Representative
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Date

Recording
Info

Description of Land or 
Easement Permit

Acquired Easement 
or Fee Title

TX-2-553-038 11
THE FCIP TAYLOE HOUSE TRUST, Trust, FCIPPARTNERS. COM (A Corporation) 
as Trustee 8/12/2016 RP 2016 357054 N/A YES

TX-2-553-039 11 Mario Gonzales and Angelica Orozco 3/13/2015 20150102559 N/A YES
TX-2-553-040 11 Louis Edwin Milam, Jr., and Zarmina Milam 7/13/2015 20150306354 N/A YES
TX-2-553-041 11 Anthony J. Valdivia and wife, Jo-Anne C. Valdivia 9/29/2017 RP 2017-430284 N/A YES
TX-2-553-042 11 Williamsburg Development Corporation TBD YES
TX-2-553-043 11 Harris County Municipal Utility District No. 64 8/17/2015 20150370224 N/A YES
TX-2-553-044 11 Harris County Flood Control 7/17/2017 RP 2017 317533 N/A YES
TX-2-553-045 11 Westside Ventures, LTD 1/17/2017 RP-2017-21419 N/A YES
TX-2-556-557-046 10 Sabic US Holding, LP., a Delaware Limited Partnership. TBD YES
TX-2-557-558-047 10 State of Texas 11/22/2016 ACQUIRED N/A YES
TX-2-558-048      Parts 1 & 2 10 Urban Grand Parkway LP 50%, Grandway Park LLC 50% 11/11/2016 RP-2016-511259 N/A YES
TX-2-558-048.1 10 2002 Grand Parkway North, LP 11/11/2016 RP-2016-510701 N/A YES
TX-2-558-049      Parts 1 & 2 10 Urban Grand Parkway LP 50% Grandway Park LLC 50% 11/11/2016 RP-2016-510690 N/A YES
TX-2-558-049.1 10 Grandway Flex, LP 11/11/2016 RP-2016-510693 N/A YES
TX-2-558-050 10 AYG Properties, LTD TBD YES
TX-2-558-051 10 Harris County Flood Control District 3/10/2017 RP 2017-102687 N/A YES
TX-2-560-052 10 Michael L. Teal and wife, Donna Wahl Teal 4/10/2015 20150147268 N/A YES
TX-2-560-053 10 Angel A. Miranda and wife, Veronica B. Miranda 2/4/2015 20150047314 N/A YES
TX-2-560-054 10 Caroline C. Kerzee, an unmarried person 2/4/2015 20150047318 N/A YES
TX-2-560-055 10 Benjamin Plowman and wife, Annabell Liopiz Plowman 2/4/2015 20150048129 N/A YES

TX-2-560-056 10
Bettie Robinson, Hubert Oliver (Deceased), and Mollie S. Oliver (Deceased) 
Affidavit of Heirship, Bettie Robinson (Beneficiary) 2/4/2015 20150047347 N/A YES

TX-2-560-057 10 Maria E. DeVincentis, unmarried person 3/13/2015 20150102568 N/A YES
TX-2-561-562-058 10 Desiree Anne Orial, a single person 7/13/2015 20150307434 N/A YES
TX-2-561-562-059 10 Mary Ellen Hopperdietzel, an unmarried person 4/19/2016 RP-2016-159554 N/A YES
TX-2-561-562-060 10 Sharon Holloway 4/10/2015 20150146584 N/A YES
TX-2-561-562-061 10 Jemmel Rothley, an unmarried woman 9/15/2017 RP 2017-408014 N/A YES
TX-2-561-562-062 10 Michael Stokan and Debra Stokan 12/12/2017 RP-2017-545385 N/A YES
TX-2-561-562-063 10 Anthony J. Matulis, III and wife, Catherine L. Matulis 2/4/2015 20150047334 N/A YES
TX-2-561-562-064 10 Ronal A. Guerra, a married man TBD YES
TX-2-561-562-065 10 Clevlan A. Small and wife, Edna L. Small 2/23/2016 201673387 N/A YES
TX-2-561-562-066 10 Robert A. Tagle and wife, Heather Tagle 10/16/2015 20150473687 N/A YES
TX-2-561-562-067 10 Zbignlew Micyk and Sheryl Micyk 10/15/2015 20150472232 N/A YES
TX-2-561-562-068 10 Laura L. Inskeep 4/10/2015 20150146586 N/A YES
TX-2-561-562-069 10 Ralph I. Allen, Jr., and wife, Linda L. Inskeep 4/10/2015 20150146592 N/A YES
TX-2-561-562-070 10 Daniel H. Welsh and wife, Deborah L. Welsh 5/19/2015 20150212970 N/A YES
TX-2-561-562-071 10 J. Lee Graham 9/16/2016 RP 2016-417353 N/A YES
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TX-2-561-562-072 10 Lawrence Worley 7/13/2015 20150306385 N/A YES
TX-2-561-562-073 10 Jose Natividad Rico and wife, Diana Rico Hernandez 12/10/2015 20150555116 N/A YES
TX-2-561-562-074 10 Richard Vallejo and spouse, Linda Q. Vallejo 2/13/2018 RP 2018-59944 N/A YES
Tx-2-561-562-075 10 Anthony Craig Curtis and Jacqueline Curtis 1/19/2016 2016-20797 N/A YES
Tx-2-561-562-076 10 Jimmie Garcia and wife, Sara Garcia 8/11/2017 RP 2017-361161 N/A YES
TX-2-561-562-077 10 Justin M. Scott and wife, Jordyn A. Scott 9/6/2017 RP 2017-393995 N/A YES
TX-2-561-562-078 10 Beverly R. Stokes, a single person 6/11/2015 20150253724 N/A YES
TX-2-561-562-079 10 Tan Ly and Bee Ly 3/11/2016 RP-2016-100959 N/A YES
TX-2-561-562-080 10 Mary Lou Ideus, a single person 2/12/2016 201659542 N/A YES
TX-2-561-562-081 10 James D. Beckett and wife, Donna C. Beckett 3/16/2015 20150103848 N/A YES
TX-2-561-562-082 10 Daniel L. Bridges and wife, Carol J. Bridges 7/13/2015 20150306357 N/A YES
TX-2-561-562-083 10 Justin T. Alexander, an unmarried person 5/19/2015 20150213473 N/A YES
TX-2-561-562-084 10 William Charles Bixler and wife, Donna Jean Bixler 4/10/2015 20150147283 N/A YES
TX-2-561-562-085 10 Leah N. Martin 4/10/2015 20150147282 N/A YES
TX-2-563-086 10 Sara H. Flores, a married person 4/10/2015 20150146615 N/A YES
TX-2-563-087 10 Williamschase Associates, a Texas Partnership 5/19/2015 20150214599 N/A YES
TX-2-563-088 10 Williams Chase Associates, a Texas Partnership 5/19/2015 20150213155 N/A YES
TX-2-563-089 10 West Harris County Municipal Utility District No. 2 7/13/2015 20150306356 N/A YES
TX-2-563-090 9 Edith C. Thourot, a single person 6/11/2015 20150253447 N/A YES

TX-2-563-091 9
Bridgewater Place Home Owners Association, Inc., a Texas non-profit 
corporation 6/15/2017 RP 2017-266533 N/A YES

TX-2-563-092 9 Ernesto Flores, a single person and Enrique Medina, a single person 8/17/2015 20150370210 N/A YES
TX-2-565-093 9 Nancy Strauss Halbreich, individual and Jane Strauss McGarr, individual 11/12/2015 20150515807 N/A YES
TX-2-567-094 9 Clay Road 628, L.P. Development 5/19/2015 20150213209 N/A YES
TX-2-567B-043 9 Harris County Municipal Utility District No. 71 12/10/2015 20150555115 N/A YES
TX-2-567B-045 9 Anastasios Lemonudas and wife, Anita D. Lemonudas 4/10/2015 20150146668 N/A YES
TX-2-567B-046 9 John Eberlan and wife, Jennifer K. Eberlan 8/17/2015 20150370240 N/A YES
TX-2-567B-047 9 Linda J. Chambers 6/11/2015 20150253455 N/A YES
TX-2-567B-006 8 Harris County Flood Control District 3/10/2017 RP 2017-102809 N/A YES
TX-2-567B-007 8 Bridgewater Community Association 9/11/2015 20150414962 N/A YES
TX-2-567B-008 8 Harris County, Texas 4/20/2017 RP-2017-168819 N/A YES
TX-2-567B-009 8 Mary E. Franz and Robert G. Ferro 5/19/2015 20150214596 N/A YES

TX-2-567B-010 8 Sylvanie Jackson, joined pro forma by her husband, Derrick P. Jackson, Jr. 1/30/2018 RP 2018-39081 N/A YES
TX-2-567B-011 8 Terry Lynn Allbritton and spouse, Camilla S. Allbritton 5/19/2015 20150213212 N/A YES
TX-2-567B-012 8 Ildefonso Rocha, a married person not joined herein by spouse 5/19/2015 20150213216 N/A YES
TX-2-567B-013 8 S & S Texas Properties, LLC, A Texas Limited Liability Company 5/19/2015 20150215212 N/A YES
TX-2-567B-014 8 Andrea R. Gonzalez and husband, Juan A. Gonzalez 5/19/2015 20150213225 N/A YES
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TX-2-567B-015 8 Carolyn G. Roshong, a single person 8/17/2015 20150370208 N/A YES
TX-2-567B-016 8 Optimum Bonus Texas, Inc. 9/29/2017 RP 2017-430257 N/A YES
TX-2-567B-017 8 Jose A. Vanegas and Anibal Martinez 4/10/2015 20150146629 N/A YES
TX-2-567B-018 8 Enelida Cecilia Betancourt 4/10/2015 20150147325 N/A YES
TX-2-567B-019 8 Beaver Invest, LLC 11/12/2015 20150515806 N/A YES
TX-2-567B-020 8 Kenneth Thurman 4/10/2015 20150146638 N/A YES
TX-2-567B-021 8 Tracy Kurt Ritchey 6/11/2015 20150253450 N/A YES
TX-2-567B-022 8 Reshma Sumair Chin, a single person 5/19/2015 20150213235 N/A YES
TX-2-567B-023 8 Charles and Glenda Leggett 4/10/2015 20150146652 N/A YES
TX-2-567B-024 8 Timothy Schroen and wife, Flora Schroen 5/19/2015 20150213236 N/A YES
Tx-2-567B-025 8 Shirley Belle Arnold, a single woman 3/16/2015 20150102799 N/A YES
TX-2-567B-026 8 Adelyn Russo and Stephen Russo 5/19/2015 20150214785 N/A YES
TX-2-567B-027 8 Gregorio Garcia and wife, Silvia D. Garcia 4/10/2015 20150147324 N/A YES
TX-2-567B-028 8 Ronald E. Ferrington, a single man 4/10/2015 20150146659 N/A YES
TX-2-567B-029 8 Edgar M. Massin 3/13/2015 20150102565 N/A YES
TX-2-567B-030 8 HGK Investments, LLC TBD YES
TX-2-567B-031 8 Julio C. Brito and wife, Maytel Acosta Acevedo 3/16/2015 20150102804 N/A YES
TX-2-567B-032 8 Vinette M. Ellis, a single woman 3/13/2015 20150102577 N/A YES
TX-2-567B-033 8 Ingris Toro 6/14/2016 RP 2016 253758 N/A YES
TX-2-567B-034 8 Gerson A. Funes 5/19/2015 20150213240 N/A YES
TX-2-567B-035 8 John W. Cornell, and Remy M. Cornell 4/10/2015 20150146663 N/A YES
TX-2-567B-036 8 Kathryn Guerrero 5/19/2015 20150213246 N/A YES
TX-2-567B-037 8 Enrique Orellana & Co-Purchaser, Sandra Orellana 4/10/2015 20150146662 N/A YES
TX-2-567B-038 8 Kelly Maureen Chambers aka Kelly Maureen O'Brien 1/30/2018 RP 2018-39082 N/A YES
TX-2-567B-039 8 Leonard F. Hull, Jr. 3/17/2015 20150105253 N/A YES
Tx-2-567B-040 8 Jesus Angel Aguilar and wife, Maria Elena Aguilar 3/7/2018 RP-2018-95672 N/A YES
TX-2-567B-041 8 Gary Krametbauer and wife, Jan Krametbauer 9/29/2017 RP 2017-432235 N/A YES
TX-2-567B-042 8 Santiago Trevino Guevara, a married person 5/19/2015 20150213248 N/A YES
TX-2-567B-044 8 Nelson Duarte, a single person 4/10/2015 20150146665 N/A YES
TX-2-567B-001 7 MCI Grand Parkway, LTD 8/12/2016 RP 2016 357052 N/A YES
TX-2-567B-002 7 Westside Baptist Church of Houston, Texas 3/7/2018 RP-2018-95685 N/A YES
TX-2-567B-003 7 Harris County Municipal Utility District No. 71 11/12/2015 20150515802 N/A YES
TX-2-567B-005 7 Harris County Municipal Utility District No. 71 11/12/2015 20150515805 N/A YES
TX-2-567F-001 7 Benjamin J. Cheng, as Trustee of the Bear Creek Trust TBD YES
TX-2-567F-001E 7 Benjamin J. Cheng, as Trustee of the Bear Creek Trust TBD YES
TX-2-567F-003 7 Benjamin J. Cheng, as Trustee of the Bear Creek Trust TBD YES
TX-2-567F-005 7 Kech I Limited TBD YES
TX-2-567G-001 7 Ricewood Village Community Association, Inc. 10/15/2015 20150472053 N/A YES
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TX-2-567H-001 7 Erik Troyer 8/17/2015 20150370165 N/A YES
TX-2-567H-002 7 Jonathan W. Goode TBD YES
TX-2-567H-003 7 Leslye Diaz and Rosaura Diaz 9/11/2015 20150414961 N/A YES
TX-2-567H-004 7 Joel R. Argumedo, an unmarried person 8/17/2015 20150370160 N/A YES
TX-2-567H-005 7 Celestino Sauceda, a single person 8/17/2015 20150370189 N/A YES
TX-2-567H-006 7 Jennifer A. Kechemir, a single person 3/13/2015 20150102573 N/A YES
TX-2-567H-007 7 George O. Lane, Jr., a single person 4/10/2015 20150147332 N/A YES
TX-2-567H-008 7 Willard E. Jacobs and wife, Marsha Jacobs 3/16/2015 20150102819 N/A YES
TX-2-567H-009 7 Michael Doering, a single person 4/10/2015 20150147348 N/A YES
TX-2-567H-010 7 Jalil Hakim 6/11/2015 20150253463 N/A YES
TX-2-567H-011 7 Digna L. Ali 2/12/2016 201659529 N/A YES
TX-2-567H-012 7 Antoine L. Rogers, a single man 5/12/2016 RP-2016-201097 N/A YES
TX-2-567H-013 7 Raymond Louie 5/19/2015 20150214627  20150213277 N/A YES
TX-2-567H-014 7 Bobby F. Wall and wife, Karen Wall 3/11/2016 RP-2016-101017 N/A YES

TX-2-567H-015 7
Wilmington Savings Fund Society, FSB 
d/b/a Christian Trust 3/7/2018 RP-2018-95687 N/A YES

TX-2-567H-016 7 Deborah A. Drifka, a single woman 8/17/2015 20150370194 N/A YES
TX-2-567H-017 7 Northwest Harris County Municipal Utility District No. 12 4/10/2015 20150147323 N/A YES
TX-2-567I-001 7 Iqbal Hussain 7/14/2016 RP 2016-307162 N/A YES
TX-2-567I-001S 7 Mikail Investments LLC 11/11/2016 RP-2016-510688 N/A YES
TX-2-567I-002 7 TJO TX-MN, LLC TBD YES
TX-2-567I-003 7 Fernando E. Mora and wife, Martha Mora 5/19/2015 20150214586 N/A YES
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12548-001-SS001 6 Mason & Clay/Baron & Adler (Kimberli Loessin) 1/29/2015 20150039530 N/A YES
12372-002S-SS001 6 Mason & Clay/Baron & Adler (Kimberli Loessin) 1/29/2015 20150039530 N/A YES
12372-002-SS001 5 Darwiche Properties/ Mahmoud Darwiche 4/17/2013 20130178835 N/A YES
12371-001-SS001 6 Jose P. Lara 7/15/2013 20130351017 N/A YES
12370-001-SS001 6 H.L.B. Harris/John Trueheart 9/4/2014 20140454892 N/A YES
12372-001-SS001 6 Mason & Clay/Baron & Adler (Kimberli Loessin) 1/29/2015 20150039530 N/A YES
12370-001-SS002 6 H.L.B. Harris/John Trueheart 9/4/2014 20140454892 N/A YES
12372-003-SS001 6 Mason Lakes HOA 11/1/2013 20130557052 N/A YES
12372-004-SS001 6 Mason Lakes HOA 11/1/2013 20130557020 N/A YES

12373-001-SS001 6

Bear Creek Trust/ Larry Kupstas w/ Aurous Development 
Services 1/18/2017 RP-2017-23592 N/A YES

12373-001S-SS001 6 KB Home Lone Star Inc. 12/18/2013 20130629159 N/A YES
12373-002-SS001 5 Benjamin J. Cheng, as Trustee of the Bear Creek Trust 1/18/2017 RP 2017-23593 N/A YES
12373-002S-SS001 5 Cypress Fairbanks ISD 3/19/2014 20140111023 N/A YES
12373-003-SS001 5 Kech I Limited 1/18/2017 RP 2017-23594 N/A YES

Description of Land or 
Easement Permit

Acquired Easement 
or Fee Title
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3-2-001E 3 Pt 2 Harris County Flood Control 3/10/2017 RP 2017-102452 N/A YES

3-2-001W 3 Pt 2
The ESTATE of 
L.C. Owens TBD YES

3-2-002E 3 Pt 2 Harris County Flood Control 3/10/2017 RP 2017-102453 N/A YES
3-2-002NW 3 Pt 2 N.M. Pushee and Heirs at Law of Bessy Munger Pushee TBD YES
3-2-006NE 3 Pt 2 Centro De Avivamient O Apostolico SW Inc. 6/23/2017 RP 2017-280007 N/A YES
3-2-006S 3 Pt 2 Apts Inc. 7/17/2017 RP 2017 317590 N/A YES
3-2-007 3 Pt 2 Harris County Flood Control District 3/10/2017 RP 2017-102455. N/A YES
3-2-008 3 Pt 2 American Shelter Corporation TBD YES
3-2-009N 3 Pt 2 Alief ISD 8/11/2017 RP 2017-361137 N/A YES
3-2-009S 3 Pt 2 Saul Gerber, Louis Kaplan, and Sam Proler TBD YES
3-2-010 3 Pt 2 Crown Colony West  Homeowners Association, Inc. 6/15/2017 RP 2017 -266560 N/A YES
3-2-011 3 Pt 2 Crown Colony West  Patio Home Homeowners Association, Inc. 5/12/2017 RP 2017-208928 N/A YES
3-2-012N 3 Pt 2 Bellaire Gardens Homeowners Association 5/12/2017 RP 2017-208297 N/A YES
3-2-012S 3 Pt 2  TCH Land, L.P., a Delaware Limited Partnership) TBD YES
3-2-034 3 Pt 2 North Fort Bend Water Authority TBD YES
3-2-035 3 Pt 2 LA & Partners Real Estate Development LLC TBD YES
3-2-036 3 Pt 2 Harris County Water Control and Improvement District No. 104 TBD YES
3-2-037 3 Pt 2 V.B. Jarry, Trustee TBD YES
3-2-038 3 Pt 2 Harris County Flood Control District 3/10/2017 RP 2017 -102454 N/A YES
3-2-039 3 Pt 2 Alief ISD 7/17/2017 RP 2017 317591 N/A YES
3-2-040 &   3-2-040 
TCE 3 Pt 2 Tabernaculo Cristiano Torre Fuerte 7/17/2017 RP 2017 317593 N/A YES
3-2-041 &   3-2-041 
TCE 3 Pt 2 Alief ISD 7/17/2017 RP 2017 317592 N/A YES
3-2-042 &   3-2-042 
TCE 3 Pt 2 ERA Investment  Inc. TBD YES
3-2-043 &   3-2-043 
TCE 3 Pt 2 Eighteen SAC Self Storage TBD YES

Description of Land or 
Easement Permit

Acquired Easement 
or Fee Title
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Number
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CenterPoint/ Beltway 8 3 CenterPoint 10/16/2013 20130530027 N/A YES

Description of Land or 
Easement Permit

Acquired Easement 
or Fee Title
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TAXING UNIT NAME JUR CODE
TOTAL  

RATE
MARKET VALUE TAXABLE VALUE M&O Rate I&S Rate

Houston ISD 001 1.20670 225,461,561,562 173,104,204,058 1.04000 0.16670
Deer Park ISD 002 1.55670 11,347,019,078 8,061,478,043 1.23670 0.32000
Waller ISD 003 1.44000 2,898,220,281 1,594,666,884 1.04000 0.40000
Cypress Fairbanks ISD 004 1.44000 66,399,005,225 49,882,421,876 1.04000 0.40000
Channelview ISD 006 1.39600 3,539,366,436 2,949,001,720 1.04000 0.35600
Crosby ISD 005 1.67000 2,514,006,589 1,854,306,211 1.17000 0.50000
New Caney ISD 007 1.67000 74,495,869 64,261,800 1.17000 0.50000
Alief ISD 008 1.33000 18,025,477,790 15,375,258,990 1.12500 0.20500
Aldine ISD 009 1.37339 27,157,890,075 19,352,801,579 1.13339 0.24000
Klein ISD 017 0.00000 25,323,285,813 20,766,518,418
Humble ISD 018 1.52000 18,724,055,070 15,891,535,589 1.17000 0.35000
Katy ISD 019 1.51660 26,269,716,583 22,304,372,712 1.14660 0.37000
Pasadena ISD 021 1.48000 17,416,633,968 13,541,489,154 1.20000 0.28000
Sheldon ISD 023 1.47000 6,387,633,459 5,528,767,238 1.17000 0.30000
Spring ISD 024 1.51000 15,626,061,537 12,637,840,251 1.04000 0.47000
Spring Branch ISD 025 1.39450 41,669,895,660 32,356,258,885 1.09000 0.30450
Tomball ISD 026 1.34000 11,427,539,834 9,689,572,855 1.04000 0.30000
Clear Creek ISD 027 1.40000 17,918,698,619 14,800,487,923 1.04000 0.36000
Dayton ISD 028 0.00000 6,616,047 4,352,449
Pearland ISD 029 1.41560 211,376,239 184,343,967 1.04000 0.37560
Stafford ISD 031 1.23000 11,465,586 7,994,376 1.04000 0.19000
Goose Creek CISD 016 1.43189 11,324,063,681 8,847,741,373 1.17000 0.26189
Huffman ISD 030 1.40000 1,457,644,341 1,171,059,176 1.04000 0.36000
LaPorte ISD 020 1.38000 12,683,801,575 9,861,069,227 1.04000 0.34000
Harris County 040 0.41801 574,933,628,437 438,447,968,836 0.34500 0.07301
Harris County Flood Control District 041 0.02831 $574,933,628,437 $429,698,097,063 0.02736 0.00095
Port of Houston Authority 042 0.01256 $574,933,628,437 $429,678,637,686 0.00000 0.01256
Harris County Hospital District 043 0.17110 $574,933,628,437 $429,700,447,319 0.17000 0.00110
Harris County Department of Education District 044 0.00520 $574,933,628,437 $438,501,034,111 0.00520 0.00000
Lone Star College System 045 0.10780 $164,333,164,131 $139,138,177,319 0.08000 0.02780
Lee Junior College District 046 0.25040 $11,324,141,906 $8,911,733,028 0.22050 0.02990
San Jacinto Junior College District 047 0.18334 $63,561,334,492 $52,319,275,732 0.12883 0.05451
Houston Community College System 048 0.10026 $243,491,245,007 $194,358,888,871 0.07665 0.02361
Harris County Municipal Utility District #421 100 1.25000 $31,819,477 $29,635,661 1.25000 0.00000
Addicks Utility District 101 0.00000 $342,796,018 $310,748,394 0.00000 0.00000
Harris County Municipal Utility District #264 105 0.00000 $259,795,184 $245,608,334 0.00000 0.00000
Harris County Municipal Utility District #502 106 0.00000 $99,757,159 $93,697,827 0.00000 0.00000
Harris County Municipal Utility District #255 108 0.28000 $202,418,310 $199,915,965 0.28000 0.00000
Baker Road Municipal Utility District 110 0.00000 $290,517,622 $273,483,669 0.00000 0.00000
Bammel Utility District 111 0.37000 $166,703,319 $155,991,521 0.37000 0.00000
Barker Cypress Municipal Utility District 112 0.00000 $442,591,691 $331,397,126 0.00000 0.00000
Harris County Municipal Utility District #499 115 0.92000 $81,448,744 $72,115,795 0.62000 0.30000
Beechnut Municipal Utility District 116 0.00000 $130,969,685 $67,179,320 0.00000 0.00000
Bilma Public  Utility District 117 0.00000 $493,167,920 $465,431,852 0.00000 0.00000
Bissonnet Municipal Utility District 118 0.57000 $388,161,190 $359,255,974 0.20000 0.37000
West Ranch Management District 120 0.50000 $75,260 $0 0.19000 0.31000
Bridgestone Municipal Utility District 121 0.52000 $1,616,130,374 $1,447,668,512 0.19000 0.33000
Baybrook Municipal Utility District #001 124 0.00000 $349,831,983 $339,284,409 0.00000 0.00000
The Woodlands Township Municipal Management District 125 0.23000 $2,682,732,365 $2,521,057,617 0.21260 0.01740
Harris County Municipal Utility District #250 128 0.00000 $57,688,195 $55,790,341 0.00000 0.00000
Harris County Municipal Utility District #276 129 0.55000 $404,591,868 $395,482,176 0.10000 0.45000
CNP Utility District 131 0.28000 $648,646,563 $623,196,969 0.00000 0.28000
Castlewood Municipal Utility District 134 0.00000 $309,978,774 $282,689,507 0.00000 0.00000
Cedar Bayou Park Utility District 135 0.08674 $33,826,264 $32,617,735 0.08674 0.00000
Charterwood Municipal Utility District 136 0.42000 $435,058,098 $413,673,525 0.15000 0.27000
Chelford City Municipal Utility District 137 0.39000 $181,334,291 $139,147,057 0.19000 0.20000
Chelford One Municipal Utility District 138 0.49000 $238,548,244 $203,770,197 0.25000 0.24000
Chimney Hill Municipal Utility District 139 0.78000 $415,725,165 $353,800,075 0.36000 0.42000
Cimarron Municipal Utility District 140 0.36500 $909,700,558 $832,397,489 0.11000 0.25500
Clay Road Municipal Utility District 141 0.71000 $197,231,919 $182,571,085 0.23000 0.48000
Clear Lake City Water Authority 142 0.27000 $7,538,019,147 $5,607,471,411 0.05000 0.22000
Cornerstones Municipal Utility District 145 0.30000 $438,491,268 $365,931,604 0.17500 0.12500
Crosby Municipal Utility District 146 0.50000 $328,534,307 $265,400,576 0.00000 0.50000
Cy‐Champ Public  Utility District 147 0.37000 $670,983,979 $564,313,074 0.27000 0.10000
Cypress Creek Utility District 148 0.20500 $214,938,043 $193,318,294 0.11000 0.09500
Cypress Forest Public  Utility District 149 0.29000 $795,003,218 $684,162,791 0.25000 0.04000
Cypress Hill Municipal Utility District #001 150 0.75000 $873,209,772 $844,354,934 0.37000 0.38000
Cypress‐Klein Utility District 151 0.00000 $315,845,219 $269,971,818 0.00000 0.00000
Cypresswood Utility District 152 0.36000 $221,684,390 $167,058,633 0.21000 0.15000
Camfield Municipal Utility District 153 0.00000 $20,881,159 $18,860,280 0.00000 0.00000
Lower Kirby Pearland Management District 154 0.70000 $234,058,429 $208,969,074 0.10000 0.60000
Harris County Municipal Utility District #403 155 0.00000 $117,385,434 $3,464,030 0.00000 0.00000
Harris County Municipal Utility District #278 156 0.98000 $493,154,611 $456,010,901 0.30000 0.68000
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Harris County Municipal Utility District #290 159 0.83000 $741,303,296 $724,711,966 0.15000 0.68000
Meadowhill Regional Municipal Utility District 161 0.75000 $595,001,426 $505,194,369 0.26000 0.49000
Dowdell Public  Utility District 162 0.84000 $544,268,196 $472,930,027 0.10000 0.74000
El Dorado Utility District 163 0.00000 $138,853,398 $119,740,165 0.00000 0.00000
Emerald Forest Utility District 164 0.65500 $373,755,849 $355,559,367 0.25000 0.40500
Encanto Real Utility District 165 0.00000 $316,093,405 $282,231,665 0.00000 0.00000
Harris County Municipal Utility District #286 170 0.00000 $800,974,181 $586,572,148 0.00000 0.00000
Fallbrook Utility District 171 0.28000 $308,953,957 $240,113,081 0.10000 0.18000
Faulkey‐Gully Municipal Utility District 172 0.38000 $755,054,980 $615,907,466 0.17000 0.21000
Forest Hills Municipal Utility District 174 1.07000 $121,085,374 $96,072,461 0.68000 0.39000
Fountainhead Municipal Utility District 175 0.00000 $317,821,985 $273,079,819 0.00000 0.00000
Fry Road Municipal Utility District 176 0.44000 $316,576,458 $275,670,709 0.36500 0.07500
Harris County Municipal Utility District #415 177 0.00000 $47,720,131 $43,463,995 0.00000 0.00000
Harris County Improvement District #018 178 0.00000 $2,050,730,501 $1,820,776,455 0.00000 0.00000
Harris County Municipal Utility District #304 179 0.00000 $324,260,062 $254,944,181 0.00000 0.00000
Harris County Municipal Utility District #275 180 0.90000 $82,684,124 $80,295,677 0.90000 0.00000
Grant Road Public  Utility District 182 0.58500 $370,692,551 $341,284,000 0.24500 0.34000
Greenwood Utility District 183 0.75000 $225,530,967 $187,633,430 0.00000 0.75000
Green Trails Municipal Utility District 185 0.00000 $359,686,389 $296,939,909 0.00000 0.00000
Greens Parkway Municipal Utility District 186 0.00000 $980,550,592 $663,679,484 0.00000 0.00000
Harris County Municipal Utility District #287 187 1.22000 $312,855,965 $295,098,652 0.59000 0.63000
Harris County Municipal Utility District #489 189 1.00000 $57,010,589 $17,745,756 1.00000 0.00000
Harris County Municipal Utility District #284 190 0.00000 $230,776,249 $207,599,027 0.00000 0.00000
Harris County Municipal Utility District #285 193 0.00000 $785,939,284 $705,030,776 0.00000 0.00000
Harris County Municipal Utility District #401 197 1.03000 $309,180,090 $298,909,259 0.30000 0.73000
Harris County Fresh Water Supply District #001A 200 0.00000 $68,075,641 $59,926,111 0.00000 0.00000
Harris County Municipal Utility District #321 205 1.05000 $268,231,590 $228,958,709 0.30000 0.75000
Harris County Fresh Water Supply District #006 206 0.21475 $669,580,931 $581,741,133 0.21475 0.00000
Harris County Municipal Utility District #282 207 0.00000 $339,212,636 $281,011,919 0.00000 0.00000
Harris County Municipal Utility District #316 208 0.00000 $126,651,466 $119,971,984 0.00000 0.00000
Harris County Municipal Utility District #322 213 0.52000 $340,876,206 $325,052,719 0.19000 0.33000
Harris County Municipal Utility District #342 220 0.00000 $295,480,222 $266,838,785 0.00000 0.00000
Harris County Municipal Utility District #344 222 0.85000 $453,953,408 $411,186,851 0.28000 0.57000
Harris County Municipal Utility District #345 224 0.00000 $605,157,867 $590,242,227 0.00000 0.00000
Harris County Municipal Utility District #346 225 0.00000 $219,170,229 $144,817,709 0.00000 0.00000
Harris County Fresh Water Supply District #027 227 0.60000 $78,027,709 $68,974,673 0.48000 0.12000
Harris County Municipal Utility District #404 228 0.86125 $82,320,260 $81,313,323 0.30125 0.56000
Harris County Municipal Utility District #412 229 0.94000 $358,266,006 $327,047,307 0.35000 0.59000
Harris County Municipal Utility District #407 230 0.00000 $133,645,529 $132,505,190 0.00000 0.00000
Harris County Municipal Utility District #405 231 1.30000 $38,195,225 $31,104,645 0.58000 0.72000
Harris County Municipal Utility District #433 232 1.20000 $453,851,791 $433,354,495 0.64650 0.55350
Harris County Municipal Utility District #451 234 0.00000 $85,557,926 $79,688,469 0.00000 0.00000
Harris County Municipal Utility District #459 235 0.00000 $65,571,454 $64,089,610 0.00000 0.00000
Harris County Municipal Utility District #416 236 0.65000 $97,953,634 $87,600,535 0.42000 0.23000
Harris County Municipal Utility District #434 237 1.22750 $135,422,160 $115,091,887 0.56750 0.66000
Harris County Municipal Utility District #439 238 0.80000 $14,433,965 $13,971,491 0.80000 0.00000
Harris County Municipal Utility District #454 240 0.00000 $5,616,846 $1,517,250 0.00000 0.00000
Harris County Municipal Utility District #460 241 0.74000 $89,886,603 $84,927,162 0.44000 0.30000
Harris County Municipal Utility District #450 242 0.00000 $237,716,545 $229,084,296 0.00000 0.00000
Harris County Municipal Utility District #480 243 0.00000 $69,877,274 $69,076,892 0.00000 0.00000
Pearland Municipal Management District #1 244 0.00000 $30,346,467 $30,083,826 0.00000 0.00000
Harris County Municipal Utility District #432 246 1.38000 $188,062,475 $183,746,977 0.61000 0.77000
Harris County Fresh Water Supply District #047 247 0.95000 $154,829,938 $120,841,196 0.43000 0.52000
Harris County Municipal Utility District #481 248 1.16000 $123,678,606 $122,282,082 0.59000 0.57000
Harris County Municipal Utility District #406 249 1.05000 $371,864,936 $351,364,204 0.52000 0.53000
Harris County Fresh Water Supply District #051 251 0.25000 $642,930,981 $527,103,732 0.00000 0.25000
Champions MUD 252 0.32500 $469,485,946 $360,638,953 0.25000 0.07500
Brazoria County Municipal Utility District #018 253 0.00000 $256,658,423 $230,187,677 0.00000 0.00000
Kings Manor Municipal Utility District 254 0.70000 $72,913,789 $70,613,145 0.20000 0.50000
Harris County Municipal Utility District #501 255 1.24000 $595,135,867 $504,273,180 0.99000 0.25000
Harris ‐  Brazoria Counties MUD #509 256 0.00000 $110,731,002 $106,992,767 0.00000 0.00000
Harris County Municipal Utility District #500 257 1.22500 $119,603,734 $116,436,739 1.10500 0.12000
Harris County Fresh Water Supply District #058 258 0.61000 $143,683,639 $125,329,801 0.45250 0.15750
Harris County Fresh Water Supply District #061 261 0.00000 $1,206,790,939 $1,033,891,801 0.00000 0.00000
Harris County Improvement District #001 264 0.14345 $6,720,247,887 $6,579,282,535 0.10125 0.04220
Harris County Municipal Utility District #396 276 0.71000 $389,542,263 $367,469,104 0.30000 0.41000
Harris County Municipal Utility District #001 301 0.78500 $752,896,290 $717,095,926 0.18500 0.60000
Harris County Municipal Utility District #005 305 1.11000 $330,184,961 $191,909,288 0.25000 0.86000
Harris County Municipal Utility District #006 306 0.00000 $189,338,263 $163,914,561 0.00000 0.00000
Harris County Municipal Utility District #008 308 0.57000 $190,496,262 $164,802,356 0.28250 0.28750
Harris County Municipal Utility District #011 311 0.76500 $204,223,618 $170,773,359 0.27000 0.49500
Clearbrook City Municipal Utility District 313 0.67000 $1,278,146,964 $955,971,741 0.09000 0.58000
Harris County Municipal Utility District #016 316 0.59000 $220,788,969 $169,242,862 0.10000 0.49000
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Harris County Municipal Utility District #018 318 0.00000 $325,835,473 $298,117,628 0.00000 0.00000
Harris County Municipal Utility District #494 319 1.50000 $105,194,170 $94,994,374 0.59000 0.91000
Harris County Municipal Utility District #461 321 0.65000 $196,543,700 $176,726,291 0.37000 0.28000
Harris County Municipal Utility District #023 323 0.46000 $185,504,061 $162,674,222 0.46000 0.00000
Harris County Municipal Utility District #024 324 0.46000 $857,576,354 $786,099,236 0.19000 0.27000
Harris County Municipal Utility District #025 325 0.70000 $73,470,135 $63,171,687 0.50000 0.20000
Harris County Municipal Utility District #026 326 0.69000 $847,654,024 $754,619,550 0.25000 0.44000
Harris‐Waller Counties Municipal Utility District #002 327 0.95000 $48,164,198 $47,190,944 0.30000 0.65000
Harris County MUD #529 331 0.75000 $110,298,995 $107,782,738 0.27500 0.47500
Harris County MUD #449 332 1.42000 $201,068,477 $184,884,850 0.63000 0.79000
Harris County Municipal Utility District #033 333 0.81000 $276,795,784 $192,912,786 0.40000 0.41000
Harris County Water Control & Improvement District #159 334 0.50000 $69,980,437 $13,397,718 0.50000 0.00000
Harris County Municipal Utility District #036 336 0.24000 $648,117,228 $592,455,401 0.24000 0.00000
Harris County Municipal Utility District #504 337 1.39000 $115,285,246 $102,698,226 0.70000 0.69000
Harris County Improvement District #012 338 0.00000 $30,323,987 $20,173,680 0.00000 0.00000
Harris County MUD #530 339 1.25000 $101,349,374 $96,217,375 0.52000 0.73000
Harris County MUD #531 340 1.35000 $86,912,208 $80,454,055 0.85000 0.50000
Pearland MMD #2 341 0.10000 $12,837,525 $10,746,826 0.10000 0.00000
Harris County MUD #422 342 0.00000 $10,403,750 $10,356,745 0.00000 0.00000
Harris County Municipal Utility District #043 343 0.50000 $227,648,182 $190,470,670 0.25000 0.25000
Harris County Municipal Utility District #044 344 0.41000 $167,362,629 $158,489,782 0.24000 0.17000
Harris County ID #018 ‐ Defined Area #1 345 0.00000 $660,268,604 $470,695,386 0.00000 0.00000
Harris County Municipal Utility District #046 346 0.47000 $282,505,851 $220,383,344 0.15000 0.32000
Northamption MUD ‐ Defined Area 347 0.64000 $97,809,718 $96,757,570 0.30000 0.34000
Harris County Municipal Utility District #048 348 0.49000 $37,991,139 $33,744,882 0.49000 0.00000
Harris County Municipal Utility District #049 349 0.88000 $471,492,912 $446,552,398 0.13000 0.75000
Harris County Municipal Utility District #050 350 1.09000 $95,469,398 $84,303,139 0.38000 0.71000
Harris County Water Control & Improvement District #161 351 0.00000 $115,725,283 $114,308,529 0.00000 0.00000
Harris County Municipal Utility District #053 353 0.60000 $887,636,344 $785,752,303 0.20000 0.40000
Harris‐Waller Counties MUD #3 354 0.93000 $463,930 $9,779 0.42000 0.51000
Harris County Municipal Utility District #055 355 0.40000 $955,055,513 $872,148,759 0.00000 0.40000
Harris County MUD #495 356 1.50000 $109,650,095 $106,514,055 0.61000 0.89000
Intercontinental MUD 357 1.25000 $39,969,629 $9,452,811 1.25000 0.00000
Harris County Municipal Utility District #058 358 0.70000 $96,164,537 $82,104,349 0.24000 0.46000
Harris County MUD #537 359 0.00000 $88,516,934 $86,768,892 0.00000 0.00000
Harris County MUD #319 360 0.00000 $28,617,465 $17,809,501 0.00000 0.00000
Harris County Municipal Utility District #061 361 0.00000 $388,509,344 $337,608,808 0.00000 0.00000
Harris County Municipal Utility District #062 362 0.00000 $198,776,213 $157,010,607 0.00000 0.00000
Harris County Municipal Utility District #063 363 0.33000 $479,062,492 $370,752,115 0.08000 0.25000
Harris County Municipal Utility District #064 364 0.00000 $343,660,706 $306,772,644 0.00000 0.00000
Harris County Municipal Utility District #065 365 0.00000 $398,148,602 $385,952,671 0.00000 0.00000
Generation Park Management District 366 0.00000 $837,358,597 $723,096,314 0.00000 0.00000
Harris County ID #015 368 1.25000 $93,557,402 $91,785,417 1.25000 0.00000
Harris County Municipal Utility District #069 369 0.00000 $200,965,904 $180,451,271 0.00000 0.00000
Harris County Municipal Utility District #070 370 0.65000 $384,032,996 $366,188,636 0.25000 0.40000
Harris County Municipal Utility District #071 371 0.80000 $813,977,064 $722,810,539 0.25000 0.55000
Harris County MUD #438 372 0.50000 $77,498,300 $75,959,199 0.50000 0.00000
Harris County MUD #213B 375 0.00000 $19,098,170 $18,907,579 0.00000 0.00000
Harris County MUD #457 376 1.50000 $57,393,492 $53,291,674 1.50000 0.00000
Harris County MUD #458 378 0.00000 $10,765,534 $251,505 0.00000 0.00000
Harris County Municipal Utility District #381 379 0.63000 $164,792,152 $153,607,874 0.23000 0.40000
Harris County Municipal Utility District #081 381 0.00000 $683,447,769 $582,872,271 0.00000 0.00000
Harris County Municipal Utility District #082 382 0.67500 $674,145,208 $533,281,191 0.22500 0.45000
Harris County Municipal Utility District #383 383 0.77000 $575,097,937 $513,263,032 0.19000 0.58000
Harris County Municipal Utility District #397 384 0.65000 $448,668,032 $362,783,467 0.20000 0.45000
Harris County Municipal Utility District #399 385 0.00000 $106,951,169 $101,772,217 0.00000 0.00000
Harris County Municipal Utility District #086 386 0.00000 $247,960,451 $237,574,441 0.00000 0.00000
Harris County Municipal Utility District #391 387 1.11000 $592,200,225 $569,361,724 0.38000 0.73000
Harris County Municipal Utility District #393 388 0.00000 $171,148,002 $150,422,271 0.00000 0.00000
Harris County Municipal Utility District #400 389 0.00000 $528,844,529 $465,017,308 0.00000 0.00000
Harris County Municipal Utility District #411 392 0.00000 $103,878,665 $96,108,151 0.00000 0.00000
Harris County Municipal Utility District #410 394 0.59000 $210,503,957 $203,930,743 0.09000 0.50000
Harris‐Montgomery Counties Municipal Utility District #386 395 0.46500 $2,664,067,285 $2,527,549,889 0.06500 0.40000
Harris County Municipal Utility District #096 396 0.00000 $339,096,819 $303,473,726 0.00000 0.00000
Harris County Municipal Utility District #420 399 0.00000 $79,767,335 $72,162,604 0.00000 0.00000
Harris County Road Improvement District #001 400 0.30000 $109,717,518 $107,987,305 0.05000 0.25000
Harris County Municipal Utility District #102 402 0.00000 $552,608,884 $478,882,219 0.00000 0.00000
Harris County Municipal Utility District #104 404 0.00000 $333,246,210 $318,874,533 0.00000 0.00000
Harris County Municipal Utility District #105 405 0.80000 $544,466,047 $415,843,270 0.17000 0.63000
Harris County Municipal Utility District #106 406 0.86000 $356,315,857 $324,937,144 0.26000 0.60000
Bauer Landing Water Control & Improvement District  408 0.77000 $64,351,465 $64,032,649 0.49000 0.28000
Harris County Municipal Utility District #109 409 0.50000 $607,449,127 $579,018,220 0.14000 0.36000
Harris County ID #017 410 0.00000 $19,318,141 $8,552,974 0.00000 0.00000
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Harris County MUD #536 411 1.50000 $16,899,721 $16,721,762 1.50000 0.00000
Dowdell PUD ‐ Defined Area 412 0.00000 $61,921,134 $61,296,300 0.00000 0.00000
Harris County MUD #525 413 0.00000 $2,555,919 $2,054,294 0.00000 0.00000
Harris County MUD #542 414 1.35000 $16,999,745 $16,199,828 1.35000 0.00000
Harris County MUD #503 416 0.00000 $3,763,585 $235,119 0.00000 0.00000
Intercontinental Crossing MUD 417 0.00000 $20,981,282 $20,034,633 0.00000 0.00000
Harris County Municipal Utility District #118 418 0.00000 $264,613,137 $232,118,407 0.00000 0.00000
Harris County Municipal Utility District #119 419 0.46100 $261,288,243 $196,168,147 0.27400 0.18700
Harris County Municipal Utility District #120 420 0.50000 $589,021,403 $483,597,228 0.20000 0.30000
The Woodlands Road Utility District #1 421 0.21500 $29,831,795 $29,274,140 0.02000 0.19500
Harris County Municipal Utility District #122 422 0.66000 $97,182,763 $84,606,004 0.50000 0.16000
Harris County Improvement District #013 424 0.00000 $2,079,261 $135,809 0.00000 0.00000
Harris County Improvement District #014 425 0.00000 $5,397,408 $159,899 0.00000 0.00000
Harris County Municipal Utility District #127 427 0.68000 $270,978,381 $251,138,643 0.26000 0.42000
Saint George Place Management District 428 0.11500 $452,523,643 $406,570,839 0.11500 0.00000
Harris County Improvement District #023 429 0.00000 $2,435,525 $649,422 0.00000 0.00000
Harris County Municipal Utility District #130 430 0.50000 $709,552,826 $554,770,064 0.34000 0.16000
Harris County Municipal Utility District #132 432 0.09430 $731,138,400 $609,979,293 0.08520 0.00910
Harris County Municipal Utility District #136 436 0.16400 $267,071,116 $246,102,084 0.16400 0.00000
Harris County Municipal Utility District #144 444 0.00000 $183,565,620 $156,210,406 0.00000 0.00000
Harris County Municipal Utility District #147 447 0.81000 $130,553,827 $118,229,234 0.53000 0.28000
Harris County Municipal Utility District #148 448 0.95300 $214,798,268 $166,402,432 0.33300 0.62000
Harris County Municipal Utility District #149 449 0.35500 $209,108,780 $177,418,764 0.25000 0.10500
Harris County Municipal Utility District #150 450 0.00000 $332,225,127 $258,493,386 0.00000 0.00000
Harris County Municipal Utility District #151 451 0.00000 $556,851,510 $509,607,009 0.00000 0.00000
Harris County Municipal Utility District #152 452 0.00000 $603,324,474 $513,575,728 0.00000 0.00000
Harris County Municipal Utility District #153 453 0.45100 $660,812,907 $615,603,931 0.11400 0.33700
Harris County Municipal Utility District #154 454 0.69000 $470,218,665 $345,166,413 0.32000 0.37000
Harris County Municipal Utility District #155 455 0.89000 $182,879,986 $140,128,755 0.60000 0.29000
Harris County Municipal Utility District #156 456 0.00000 $252,349,224 $221,395,620 0.00000 0.00000
Harris County Municipal Utility District #157 457 0.68000 $727,572,804 $641,768,051 0.12000 0.56000
Harris County Municipal Utility District #158 458 0.53200 $427,041,232 $375,404,490 0.12200 0.41000
Harris County Municipal Utility District #162 462 0.49500 $204,300,436 $171,952,735 0.40000 0.09500
Harris County Municipal Utility District #163 463 0.17000 $326,855,450 $308,680,443 0.17000 0.00000
Harris County Municipal Utility District #165 465 1.10000 $1,455,651,443 $1,276,274,875 0.25000 0.85000
Harris County Municipal Utility District #166 466 0.79000 $201,880,008 $172,772,577 0.33000 0.46000
Harris County Municipal Utility District #167 467 0.00000 $770,986,471 $685,832,930 0.00000 0.00000
Harris County Municipal Utility District #168 468 0.50000 $512,453,649 $469,630,291 0.13000 0.37000
Harris County Municipal Utility District #170 470 0.00000 $161,644,911 $159,933,826 0.00000 0.00000
Harris County MUD #171 471 0.00000 $24,812,850 $87,406 0.00000 0.00000
Harris County Municipal Utility District #172 472 0.74000 $410,226,769 $349,055,489 0.22000 0.52000
Harris County Municipal Utility District #173 473 0.52000 $398,751,457 $360,711,573 0.17000 0.35000
Harris County Municipal Utility District #179 479 0.00000 $210,518,213 $193,732,951 0.00000 0.00000
Harris County Municipal Utility District #180 480 0.72700 $240,290,188 $213,440,017 0.38700 0.34000
Harris County Municipal Utility District #182 482 0.40000 $109,552,785 $96,117,941 0.35000 0.05000
Harris County Municipal Utility District #183 483 0.48000 $235,238,615 $220,259,107 0.33000 0.15000
Harris County Municipal Utility District #382 484 0.55000 $184,306,862 $181,097,132 0.09000 0.46000
Harris County Municipal Utility District #185 485 0.00000 $97,105,986 $96,464,153 0.00000 0.00000
Harris County Municipal Utility District #186 486 0.22000 $355,477,332 $304,015,934 0.22000 0.00000
Harris County Municipal Utility District #188 488 0.38000 $475,209,506 $422,654,319 0.13000 0.25000
Harris County Municipal Utility District #189 489 0.00000 $243,062,967 $228,445,551 0.00000 0.00000
Harris County Municipal Utility District #390 490 0.00000 $340,589,293 $319,586,841 0.00000 0.00000
Harris County Municipal Utility District #191 491 0.24000 $430,809,432 $359,118,513 0.24000 0.00000
Harris County Municipal Utility District #389 493 0.95000 $178,872,118 $170,880,765 0.20000 0.75000
Harris County Municipal Utility District #196 496 0.62000 $502,650,652 $466,134,502 0.17000 0.45000
Harris County Municipal Utility District #418 498 0.00000 $11,821,251 $5,459,168 0.00000 0.00000
Harris County Municipal Utility District #200 500 0.00000 $349,099,834 $293,397,259 0.00000 0.00000
Harris County Municipal Utility District #374 501 0.85000 $563,670,807 $459,042,183 0.30150 0.54850
Harris County Municipal Utility District #202 502 1.25000 $170,460,682 $155,081,694 0.75000 0.50000
Harris County Municipal Utility District #371 504 0.87500 $309,600,413 $297,060,999 0.43500 0.44000
Harris County Municipal Utility District #205 505 0.00000 $93,782,690 $69,389,721 0.00000 0.00000
Harris County Municipal Utility District #419 506 0.00000 $1,065,562,954 $1,031,462,646 0.00000 0.00000
Harris County Municipal Utility District #468 507 0.57000 $657,748,776 $618,631,327 0.16000 0.41000
Harris County Municipal Utility District #208 508 0.41000 $239,404,385 $234,758,290 0.32000 0.09000
Harris County Municipal Utility District #372 509 0.00000 $836,472,594 $830,896,555 0.00000 0.00000
Harris County Municipal Utility District #373 510 0.00000 $180,892,156 $168,666,502 0.00000 0.00000
Harris County Municipal Utility District #211 511 0.56000 $80,086,942 $78,397,280 0.13000 0.43000
Harris County Municipal Utility District #220 514 0.85000 $181,448,002 $166,547,761 0.50000 0.35000
Harris County Municipal Utility District #215 515 0.00000 $54,241,890 $50,051,490 0.00000 0.00000
Harris County Municipal Utility District #216 516 0.00000 $285,136,525 $257,404,253 0.00000 0.00000
Harris County Municipal Utility District #217 517 1.26000 $130,610,820 $99,439,132 0.49000 0.77000
Harris County Municipal Utility District #341 519 0.34000 $375,103,603 $358,009,839 0.07000 0.27000
Harris County Municipal Utility District #370 520 0.34000 $695,246,056 $676,660,420 0.04000 0.30000
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Harris County Municipal Utility District #221 521 0.00000 $372,231,852 $311,196,494 0.00000 0.00000
Harris County Municipal Utility District #222 522 0.34500 $427,860,465 $367,867,225 0.25000 0.09500
Harris County Municipal Utility District #354 524 0.44500 $579,043,380 $553,744,254 0.10000 0.34500
Harris County Municipal Utility District #355 525 0.09000 $786,253,556 $755,996,622 0.04500 0.04500
Harris County Municipal Utility District #367 526 0.62000 $802,982,036 $632,516,452 0.20000 0.42000
Harris County Municipal Utility District #359 527 0.00000 $310,540,486 $303,021,844 0.00000 0.00000
Harris County Municipal Utility District #358 528 0.61000 $461,643,859 $384,190,443 0.22000 0.39000
Harris County Municipal Utility District #360 529 0.00000 $469,126,035 $462,130,695 0.00000 0.00000
Harris County Municipal Utility District #230 530 0.50000 $520,646,258 $490,791,528 0.15000 0.35000
Harris County MUD #231 531 1.00000 $31,568,787 $11,159,000 1.00000 0.00000
Harris County Municipal Utility District #361 532 0.00000 $308,999,740 $302,409,751 0.00000 0.00000
Harris County Municipal Utility District #233 533 0.68000 $133,119,836 $130,411,831 0.18000 0.50000
Harris County Municipal Utility District #364 534 0.45500 $577,909,663 $551,802,857 0.18000 0.27500
Harris County Municipal Utility District #365 535 0.47000 $537,819,578 $526,256,274 0.19500 0.27500
Harris County Municipal Utility District #238 538 0.00000 $515,145,299 $457,085,975 0.00000 0.00000
Harris County Municipal Utility District #239 539 0.00000 $328,933,553 $299,212,317 0.00000 0.00000
Harris County Municipal Utility District #257 541 0.00000 $263,011,371 $253,707,729 0.00000 0.00000
Harris County Municipal Utility District #261 542 0.50000 $144,990,495 $138,871,636 0.36000 0.14000
Harris County Municipal Utility District #280 544 0.62500 $220,624,606 $211,638,194 0.21000 0.41500
Harris County Municipal Utility District #281 545 0.00000 $311,452,481 $289,283,470 0.00000 0.00000
Harris County Municipal Utility District #248 548 0.49000 $516,535,488 $490,494,478 0.11000 0.38000
Harris County Municipal Utility District #249 549 0.80000 $350,218,006 $273,822,381 0.35000 0.45000
Harris County Emergency Services District #007 550 0.09606 $15,071,759,101 $12,211,898,475 0.09606 0.00000
Harris County Municipal Utility District #366 555 0.16000 $373,069,236 $303,226,297 0.16000 0.00000
Harris County Utility District #006 556 0.22000 $562,623,772 $448,855,530 0.14500 0.07500
Harris County Utility District #014 564 0.00000 $360,154,466 $329,863,557 0.00000 0.00000
Harris County Utility District #015 565 0.00000 $312,854,128 $264,417,164 0.00000 0.00000
Harris County Utility District #016 566 0.92000 $286,978,696 $261,721,403 0.27000 0.65000
Harris County Water Control & Improvement District‐Fondren Road 600 0.56613 $153,244,451 $125,084,530 0.20000 0.36613
Harris County Water Control & Improvement District #001 601 0.41000 $356,244,500 $278,781,210 0.09900 0.31100
Harris County Water Control & Improvement District #021 602 0.36600 $529,290,436 $454,263,311 0.00000 0.36600
Harris County Water Control & Improvement District #036 603 0.35000 $376,593,875 $333,243,499 0.00000 0.35000
Harris County Water Control & Improvement District #050 604 0.32200 $301,065,915 $274,881,582 0.20500 0.11700
Harris County Water Control & Improvement District #070 605 0.00000 $148,184,402 $110,324,679 0.00000 0.00000
Harris County Water Control & Improvement District #074 606 0.95000 $161,257,407 $122,666,458 0.50000 0.45000
Harris County Water Control & Improvement District #075 607 0.00000 $0 $0 0.00000 0.00000
Harris County Water Control & Improvement District #084 609 0.60000 $378,243,524 $282,266,241 0.41000 0.19000
Harris County Water Control & Improvement District #089 610 0.00000 $564,247,059 $471,791,636 0.00000 0.00000
Harris County Water Control & Improvement District #091 611 0.25000 $156,450,287 $138,026,679 0.25000 0.00000
Harris County Water Control & Improvement District #092 612 0.14452 $253,723,563 $230,581,473 0.14452 0.00000
Harris County Water Control & Improvement District #096 613 0.84000 $918,695,040 $884,137,993 0.35000 0.49000
Harris County Water Control & Improvement District #155 614 0.14000 $1,770,405,675 $1,532,950,417 0.06000 0.08000
Harris County Water Control & Improvement District #156 616 0.34000 $199,435,246 $183,408,583 0.20000 0.14000
Harris County Water Control & Improvement District #157 617 0.00000 $1,111,244,424 $1,065,832,342 0.00000 0.00000
Harris County Water Control & Improvement District #109 622 0.00000 $608,266,414 $564,941,715 0.00000 0.00000
Harris County Water Control & Improvement District #110 623 0.43000 $1,018,129,332 $860,771,039 0.15000 0.28000
Harris County Water Control & Improvement District #113 624 0.74660 $101,134,862 $84,626,293 0.74660 0.00000
Harris County Water Control & Improvement District #114 625 0.25000 $505,882,410 $467,904,896 0.25000 0.00000
Harris County Water Control & Improvement District #116 626 0.21500 $325,322,304 $313,210,209 0.11200 0.10300
Harris County Water Control & Improvement District #119 627 0.00000 $611,163,856 $577,023,268 0.00000 0.00000
Harris County Water Control & Improvement District #132 628 0.00000 $169,510,437 $141,486,514 0.00000 0.00000
Harris County Water Control & Improvement District #133 629 0.77000 $234,744,163 $180,071,147 0.43000 0.34000
Harris County Water Control & Improvement District #136 630 0.00000 $127,137,798 $101,203,862 0.00000 0.00000
Harris County Emergency Services District #046 631 0.10000 $5,951,428,828 $5,340,376,641 0.10000 0.00000
Harris County Water Control & Improvement District #145 632 0.05739 $1,334,877,020 $1,257,823,549 0.05739 0.00000
Harris County Emergency Services District #009 633 0.05271 $46,671,595,064 $37,477,499,752 0.05271 0.00000
Harris County Emergency Services District #013 634 0.10000 $8,838,413,578 $7,423,743,391 0.10000 0.00000
Harris County Emergency Services District #016 635 0.04947 $16,036,363,167 $13,452,125,628 0.04947 0.00000
Harris County Emergency Services District #020 636 0.10000 $5,503,897,199 $4,578,163,696 0.10000 0.00000
Harris County Emergency Services District #028 637 0.10000 $3,726,707,915 $3,201,787,212 0.10000 0.00000
Harris County Emergency Services District #047 638 0.09579 $3,861,782,076 $3,543,962,118 0.09579 0.00000
Harris County Emergency Services District #024 639 0.10000 $6,420,751,872 $5,119,090,233 0.10000 0.00000
Harris County Emergency Services District #014 640 0.05000 $754,365,749 $661,737,191 0.05000 0.00000
Harris County Emergency Services District #010 641 0.10000 $4,823,609,527 $3,782,252,649 0.10000 0.00000
Harris County Emergency Services District #025 642 0.10000 $1,863,533,146 $1,535,110,383 0.10000 0.00000
Harris County Emergency Services District #048 643 0.10000 $12,873,264,475 $11,624,551,807 0.10000 0.00000
Harris County Emergency Services District #029 645 0.10000 $3,296,263,598 $2,862,694,848 0.10000 0.00000
Harris County Emergency Services District #017 647 0.10000 $5,205,954,066 $4,168,730,557 0.10000 0.00000
Harris County Emergency Services District #021 648 0.10000 $2,379,077,570 $1,825,329,303 0.10000 0.00000
Harris County Emergency Services District #019 649 0.03000 $492,570,216 $381,255,011 0.03000 0.00000
Harris‐Fort Bend Municipal Utility District #001 650 0.62000 $53,655,625 $52,296,859 0.27000 0.35000
Heatherloch Municipal Utility District 651 0.39000 $313,538,003 $241,432,414 0.25000 0.14000
Horsepen Bayou Municipal Utility District 652 0.55000 $506,996,459 $489,365,467 0.25000 0.30000
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Hunter's Glen Municipal Utility District 654 0.72000 $441,694,114 $339,478,282 0.17220 0.54780
Interstate Municipal Utility District 656 0.39000 $639,291,901 $606,910,913 0.20000 0.19000
Inverness Forest Improvement District 657 0.44000 $171,814,096 $151,225,063 0.22000 0.22000
Jackrabbit Road Public  Utility District 658 0.00000 $380,490,905 $289,963,566 0.00000 0.00000
Harris‐Fort Bend Municipal Utility District #003 660 0.00000 $544,171,661 $515,493,423 0.00000 0.00000
Fort Bend County Municipal Utility District #030 662 0.00000 $233,733 $229,094 0.00000 0.00000
Harris County Emergency Services District #075 664 0.10000 $1,016,853,223 $882,931,762 0.10000 0.00000
Harris County Emergency Services District #015 665 0.04815 $1,444,811,425 $1,208,694,404 0.04815 0.00000
Harris County Emergency Services District #011 666 0.03904 $53,752,168,553 $46,675,932,630 0.03904 0.00000
Harris County Emergency Services District #050 667 0.04850 $6,809,951,321 $5,310,981,117 0.04850 0.00000
Harris County Emergency Services District #012 668 0.04770 $3,821,693,156 $3,015,686,870 0.04770 0.00000
Harris County Emergency Services District #080 669 0.04833 $2,415,227,936 $1,839,310,245 0.04833 0.00000
Harris County Emergency Services District #060 670 0.04930 $5,880,778,536 $4,801,052,394 0.04930 0.00000
Harris County Emergency Services District #001 671 0.10000 $19,268,818,086 $15,725,469,474 0.10000 0.00000
Harris County Emergency Services District #002 672 0.02970 $5,762,418,682 $4,691,073,967 0.02970 0.00000
Harris County Emergency Services District #003 673 0.10000 $2,406,200,645 $1,850,198,655 0.10000 0.00000
Harris County Emergency Services District #004 674 0.10000 $1,142,858,299 $1,005,091,273 0.10000 0.00000
Harris County Emergency Services District #005 675 0.01925 $2,254,085,076 $1,662,901,468 0.01925 0.00000
Harris County Emergency Services District #006 676 0.00840 $3,855,741,879 $3,067,382,911 0.00840 0.00000
Harris‐Fort Bend Emergency Services District #100 677 0.07058 $3,456,034,376 $2,524,843,649 0.07058 0.00000
Waller‐Harris Emergency Services District #200 678 0.09950 $2,601,869,002 $1,510,926,275 0.09950 0.00000
Harris County Emergency Services District #008 679 0.10000 $3,360,999,848 $2,747,510,515 0.10000 0.00000
Kingsbridge Road Municipal Utility District 681 0.60000 $22,673,535 $17,214,693 0.25000 0.35000
Kirkmont Municipal Utility District 682 0.00000 $110,919,669 $103,347,101 0.00000 0.00000
Klein Public  Utility District 683 0.43000 $282,680,158 $271,458,058 0.43000 0.00000
Kleinwood Municipal Utility District 684 0.00000 $481,435,464 $364,070,025 0.00000 0.00000
Lake Municipal Utility District 691 0.53000 $357,982,028 $345,290,373 0.20000 0.33000
Lake Forest Utility District 692 0.00000 $406,695,862 $324,271,559 0.00000 0.00000
Langham Creek Utility District 693 0.63000 $577,887,512 $469,339,234 0.29500 0.33500
Longhorn Town Utility District 694 0.00000 $253,068,453 $247,797,994 0.00000 0.00000
Louetta North Public  Utility District 695 0.00000 $368,353,061 $357,070,365 0.00000 0.00000
Louetta Road Utility District 696 0.00000 $130,303,339 $124,320,119 0.00000 0.00000
Luce Bayou Public  Utility District 697 0.00000 $48,561,011 $44,363,631 0.00000 0.00000
Malcomson Road Utility District 701 0.44000 $848,712,735 $731,446,698 0.20000 0.24000
Mason Creek Utility District 702 0.32300 $838,438,179 $622,342,777 0.29600 0.02700
Brazoria County Municipal Utility District #028 703 0.00000 $136,935,833 $132,550,784 0.00000 0.00000
Mayde Creek Municipal Utility District 704 0.92000 $298,014,793 $266,689,405 0.46000 0.46000
Memorial Hills Utility District 705 0.83500 $103,338,764 $87,632,079 0.39500 0.44000
Memorial Municipal Utility District 706 0.41500 $495,880,407 $479,388,543 0.20500 0.21000
Memorial Villages WA 707 0.02746 $7,232,475,353 $5,464,431,869 0.02746 0.00000
Mills Road Municipal Utility District 709 0.00000 $283,306,660 $256,555,238 0.00000 0.00000
Mission Bend Municipal Utility District #001 710 0.25800 $187,732,702 $174,579,903 0.20050 0.05750
Mission Bend Municipal Utility District #002 711 0.66850 $520,680,077 $410,334,631 0.42050 0.24800
Morton Road Municipal Utility District 712 0.00000 $178,390,703 $169,303,104 0.00000 0.00000
Mount Houston Road Municipal Utility District 714 1.30000 $217,150,491 $187,749,115 0.51000 0.79000
Newport Municipal Utility District 718 0.00000 $601,526,468 $540,120,931 0.00000 0.00000
Northampton Municipal Utility District 721 0.58000 $713,967,503 $618,869,977 0.25000 0.33000
North Belt Utility District 722 0.48000 $399,995,988 $355,785,911 0.25000 0.23000
Northeast Harris County Municipal Utility District #001 724 1.45000 $114,171,897 $109,627,614 0.80000 0.65000
North Forest Municipal Utility District 725 0.00000 $99,224,904 $78,396,270 0.00000 0.00000
North Green Municipal Utility District 726 0.00000 $298,488,020 $247,466,751 0.00000 0.00000
North Mission Glen Municipal Utility District 727 0.52000 $3,669,641 $3,620,407 0.09000 0.43000
North Park Public  Utility District 728 0.34500 $232,697,889 $222,124,004 0.15000 0.19500
Northwest Freeway Municipal Utility District 730 0.00000 $140,869,099 $120,169,358 0.00000 0.00000
Northgate Crossing Municipal Utility District #001 731 0.99200 $218,765,046 $189,401,264 0.48000 0.51200
Northgate Crossing Municipal Utility District #002 732 0.87000 $324,821,048 $273,329,545 0.39500 0.47500
Northgate Crossing Road Utility District 734 0.12500 $541,583,864 $422,680,153 0.00500 0.12000
Northwest Harris County Municipal Utility District #005 745 0.78000 $1,787,664,912 $1,717,705,812 0.08000 0.70000
Northwest Harris County Municipal Utility District #006 746 0.38300 $340,245,003 $308,501,869 0.15000 0.23300
Northwest Harris County Municipal Utility District #009 749 0.45500 $451,863,307 $385,332,732 0.39000 0.06500
Northwest Harris County Municipal Utility District #010 750 0.67000 $723,675,133 $607,561,337 0.20000 0.47000
Northwest Harris County Municipal Utility District #012 752 0.00000 $185,956,501 $168,060,777 0.00000 0.00000
Northwest Harris County Municipal Utility District #015 755 0.60000 $460,673,549 $410,912,545 0.27000 0.33000
Northwest Harris County Municipal Utility District #016 756 1.12000 $181,210,998 $163,234,640 0.52000 0.60000
Northwest Harris County Municipal Utility District #019 759 0.80000 $675,605,515 $577,576,546 0.15000 0.65000
Northwest Harris County Municipal Utility District #020 760 0.25000 $274,202,489 $224,624,752 0.25000 0.00000
Northwest Harris County Municipal Utility District #021 761 0.24000 $139,687,153 $128,331,230 0.24000 0.00000
Northwest Harris County Municipal Utility District #022 762 0.82500 $187,710,432 $170,954,488 0.55500 0.27000
Northwest Harris County Municipal Utility District #023 763 0.77000 $174,005,498 $136,662,301 0.43000 0.34000
Northwest Harris County Municipal Utility District #024 764 0.58000 $924,506,183 $717,575,846 0.50000 0.08000
Northwest Harris County Municipal Utility District #028 768 0.68000 $210,737,303 $115,045,052 0.23500 0.44500
Northwest Harris County Municipal Utility District #029 769 0.00000 $399,984,730 $350,965,592 0.00000 0.00000
Northwest Harris County Municipal Utility District #030 770 0.00000 $361,649,250 $336,835,444 0.00000 0.00000
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Northwest Harris County Municipal Utility District #032 771 0.00000 $420,473,520 $394,438,688 0.00000 0.00000
Northwest Harris County Municipal Utility District #036 776 0.79000 $233,872,266 $224,530,936 0.24500 0.54500
Northwest Park Municipal Utility District 777 0.43000 $888,028,247 $730,876,459 0.15000 0.28000
Nottingham Country Municipal Utility District 778 0.34000 $1,070,710,955 $975,059,339 0.25000 0.09000
Northwood Municipal Utility District #001 779 0.00000 $102,089,201 $62,327,195 0.00000 0.00000
Oakmont Public  Utility District 781 0.87000 $462,203,484 $451,314,941 0.33000 0.54000
Parkway Utility District 783 0.00000 $418,151,749 $334,855,066 0.00000 0.00000
Pine Bough Public  Utility District 784 0.00000 $1,513,729 $1,346,181 0.00000 0.00000
Rankin Road West Municipal Utility District 786 1.00000 $127,529,158 $101,217,757 0.38000 0.62000
Pine Village Public  Utility District 787 0.00000 $50,384,633 $41,437,680 0.00000 0.00000
Ponderosa Forest Utility District 788 0.10000 $407,542,949 $319,261,622 0.10000 0.00000
Post Wood Municipal Utility District 789 0.38000 $160,520,527 $126,713,035 0.24000 0.14000
Prestonwood Forest Utility District 790 0.35000 $291,135,291 $221,940,623 0.35000 0.00000
Reid Road Municipal Utility District #001 801 0.50000 $321,388,551 $267,273,260 0.24000 0.26000
Reid Road Municipal Utility District #002 802 0.35000 $611,886,627 $524,039,772 0.20000 0.15000
Renn Road Municipal Utility District 803 0.70000 $143,883,130 $131,798,963 0.25000 0.45000
Ricewood Municipal Utility District 804 0.40000 $428,689,053 $370,978,765 0.17000 0.23000
Rolling Creek Utility District 806 0.70000 $274,383,767 $262,732,237 0.25000 0.45000
Rolling Fork Public  Utility District 807 0.38500 $159,272,550 $149,327,127 0.29500 0.09000
Royalwood Municipal Utility District 809 0.49000 $64,672,125 $39,255,128 0.49000 0.00000
Richey Road Municipal Utility District 810 0.21000 $443,438,184 $380,575,154 0.16000 0.05000
Remington Municipal Utility District #001 811 0.48000 $1,089,765,906 $1,060,409,693 0.08000 0.40000
Sagemeadow Utility District 822 0.45000 $386,211,372 $284,445,536 0.29000 0.16000
Sequoia Improvement District 823 0.00000 $82,685,313 $71,120,386 0.00000 0.00000
Shasla Public  Utility District 824 1.19000 $111,306,264 $90,320,441 0.43900 0.50200
Southwest Harris County Municipal Utility District #001 825 0.62000 $73,261,391 $64,739,421 0.25000 0.37000
Spanish Cove Public  Utility District 826 0.70000 $29,137,076 $22,333,180 0.70000 0.00000
Spencer Road Public  Utility District 827 0.36000 $389,281,708 $363,861,946 0.27000 0.09000
Spring Creek Forest Public  Utility District 829 0.47000 $211,821,352 $200,257,517 0.19000 0.28000
Spring Meadows Municipal Utility District 831 0.86000 $255,007,473 $241,164,951 0.39000 0.47000
Spring West Municipal Utility District 832 0.79000 $357,745,294 $314,947,186 0.19000 0.60000
Sheldon Road Municipal Utility District 833 1.28000 $89,780,794 $75,620,341 1.28000 0.00000
Tattor Road Municipal Utility District 841 0.59000 $224,883,876 $194,975,287 0.24000 0.35000
Terranova West Municipal Utility District 842 0.64000 $243,470,763 $229,622,155 0.42000 0.22000
Harris County Municipal Utility District #368 844 0.70000 $771,370,494 $692,455,665 0.15000 0.55000
Timberlake Improvement District 846 0.00000 $161,660,850 $153,363,645 0.00000 0.00000
Timber Lane Utility District 847 0.91500 $862,661,424 $767,668,643 0.32000 0.59500
Trail of Lake Municipal Utility District 848 0.69000 $534,837,341 $494,010,081 0.09000 0.60000
Harris County Improvement District #003 850 0.13750 $3,434,903,417 $2,960,205,741 0.13230 0.00520
Westador Municipal Utility District 851 0.17000 $323,196,358 $276,492,195 0.00000 0.17000
West Harris County Municipal Utility District #001 861 0.25000 $474,260,883 $359,866,088 0.18000 0.07000
West Harris County Municipal Utility District #002 862 0.00000 $308,450,525 $279,172,251 0.00000 0.00000
West Harris County Municipal Utility District #004 864 1.00000 $105,564,780 $79,608,398 0.49000 0.51000
West Harris County Municipal Utility District #005 865 1.01000 $188,358,471 $176,438,991 0.25000 0.76000
West Harris County Municipal Utility District #006 866 0.25000 $194,273,547 $164,701,379 0.25000 0.00000
West Harris County Municipal Utility District #007 867 0.67000 $333,692,454 $303,238,068 0.17000 0.50000
West Harris County Municipal Utility District #009 869 0.00000 $330,997,847 $280,616,703 0.00000 0.00000
West Harris County Municipal Utility District #010 870 0.00000 $446,423,476 $401,877,699 0.00000 0.00000
West Harris County Municipal Utility District #011 871 0.47000 $1,023,334,675 $941,468,419 0.11000 0.36000
West Harris County Municipal Utility District #014 874 0.54500 $214,669,919 $206,475,658 0.16000 0.38500
West Harris County Municipal Utility District #015 875 0.25000 $448,076,418 $358,775,431 0.16000 0.09000
West Harris County Municipal Utility District #016 876 0.50000 $37,559,212 $33,921,130 0.50000 0.00000
West Harris County Municipal Utility District #017 877 1.04500 $131,078,705 $122,699,582 0.34500 0.70000
West Harris County Municipal Utility District #021 879 0.00000 $721,181,221 $485,277,316 0.00000 0.00000
West Keegans Bayou Improvement District 893 0.09400 $192,124,584 $152,349,850 0.09400 0.00000
Westlake Municipal Utility District #001 894 0.00000 $220,509,783 $201,668,331 0.00000 0.00000
West Memorial Municipal Utility District 895 0.39000 $335,846,561 $278,796,659 0.19500 0.19500
Weston Municipal Utility District 896 0.41000 $854,221,834 $784,870,994 0.16000 0.25000
West Park Municipal Utility District 897 0.46000 $420,521,510 $388,161,832 0.00000 0.46000
White Oak Bend Municipal Utility District 899 0.83000 $94,526,863 $74,568,942 0.71000 0.12000
Windfern Forest Utility District 901 0.49000 $370,025,346 $354,851,556 0.25000 0.24000
Woodcreek Municipal Utility District 902 0.00000 $203,293,028 $182,177,812 0.00000 0.00000
Northpointe Water Control & Improvement District 907 0.28000 $1,217,999,119 $1,099,602,741 0.09500 0.18500
Katy Management District 1 910 0.80000 $144,554,952 $142,639,835 0.20000 0.60000
Cinco Municipal Utility District #003 911 0.00000 $36,208,778 $28,614,713 0.00000 0.00000
Cinco Municipal Utility District #006 913 0.00000 $129,434,825 $121,969,893 0.00000 0.00000
Cinco Municipal Utility District #009 914 0.39500 $168,962,949 $162,837,132 0.39500 0.00000
Harris‐Fort Bend Municipal Utility District #005 915 0.51500 $22,988,739 $10,405,498 0.12000 0.39500
Fort Bend County Water Control & Improvement District #002 916 0.21250 $55,722,518 $50,900,270 0.00000 0.21250
Willow Fork Drainage District 917 0.18500 $334,057,093 $312,213,472 0.09000 0.09500
Fall Creek Management District 921 0.16000 $160,719,151 $159,277,586 0.03000 0.13000



040 HARRIS COUNTY HARRIS COUNTY APPRAISAL DISTRICT LAST UPDATED : 4/6/2018

2017 APPRAISAL ROLL CERTIFIED ROLL (TO DATE) ALL PROPERTY

PROPERTY USE CATEGORY RECAP

PROPERTY USE CATEGORY UNITS ACREAGE MARKET APPRAISED PRODUCTIVITY EXEMPTIONS TAXABLE VALUE

A1 Real, Residential, Single-Family 1,093,907 223,509.00 $254,982,413,882 $248,030,823,251 $0 $66,426,111,265 $181,604,711,986

A2 Real, Residential, Mobile Homes 11,013 7,470.00 $513,995,138 $492,772,089 $0 $91,866,142 $400,905,947

B1 Real, Residential, Multi-Family 5,627 20,393.00 $36,391,696,478 $36,391,232,735 $0 $23,836,686 $36,367,396,049

B2 Real, Residential, Two-Family 7,023 1,123.00 $1,429,294,678 $1,407,936,024 $0 $129,962,091 $1,277,973,933

B3 Real, Residential, Three-Family 517 83 $125,836,287 $124,570,093 $0 $8,933,906 $115,636,187

B4 Real, Residential, Four- or More-Family 139 21 $31,484,338 $31,123,814 $0 $722,504 $30,401,310

C1 Real, Vacant Lots/Tracts 53,128 11,945.00 $2,422,435,897 $2,371,204,406 $0 $28,895,388 $2,342,309,018

C2 Real, Vacant Commercial 29,763 63,054.00 $7,198,158,214 $7,167,336,570 $0 $33,366,552 $7,133,970,018

C3 Real, Vacant 42,286 28,773.00 $1,082,711,588 $1,033,242,269 $0 $12,736,145 $1,020,506,124

D1 Real, Qualified Agricultural Land 5,616 186,501.00 $3,673,837,039 $0 $69,893,442 $83,786 $69,809,656

D2 Real, Unqualified Agricultural Land 2,967 39,065.00 $1,321,821,662 $1,291,367,395 $0 $5,812,077 $1,285,555,318

E1 Real, Farm & Ranch Improved 439 634 $153,773,903 $148,438,437 $0 $36,093,639 $112,344,798

F1 Real, Commercial 61,629 115,644.00 $112,604,386,023 $112,419,655,194 $0 $402,591,087 $112,017,064,107

F2 Real, Industrial 2,173 37,785.00 $28,589,938,818 $28,589,938,818 $0 $2,005,357,303 $26,584,581,515

G1 Oil and Mineral Gas Reserves 4,935 0 $93,504,472 $93,504,472 $0 $2,112,410 $91,392,062

G2 Real Property Other Mineral Reserves 1 0 $1,580,960 $1,580,960 $0 $0 $1,580,960

H1 Tangible, Vehicles 0 0 $0 $0 $0 $0 $0

H2 Tangible, Goods In Transit 0 0 $0 $0 $0 $0 $0

I1 Real, Banks 0 0 $0 $0 $0 $0 $0

J1 Real & Tangible Personal, Utility Water 129 42 $10,516,024 $10,516,024 $0 $0 $10,516,024

J2 Gas Companies 51 144 $413,888,381 $413,888,381 $0 $0 $413,888,381

J3 Electric Companies 1,822 6,494.00 $2,344,925,932 $2,344,925,932 $0 $1,149,382 $2,343,776,550

J4 Telephone Companies 175 242 $683,905,050 $683,901,105 $0 $23,066 $683,878,039

J5 Railroads 1,063 6,513.00 $407,022,238 $407,022,238 $0 $0 $407,022,238

J6 Pipelines 4,436 206 $894,654,990 $894,654,990 $0 $5,352,034 $889,302,956

J7 Major Cable Television Systems 12 0 $348,378,940 $348,378,940 $0 $0 $348,378,940

L1 Tangible, Commercial 166,187 0 $27,181,186,945 $27,181,186,945 $0 $314,930,759 $26,866,256,186

L2 Tangible, Industrial 14,250 0 $35,348,475,410 $35,348,475,410 $0 $4,617,360,267 $30,731,115,143

M1 Tangible, Nonbusiness Watercraft 0 0 $0 $0 $0 $0 $0

M2 Tangible, Nonbusiness Aircraft 0 0 $0 $0 $0 $0 $0

M3 Tangible, Mobile Homes 27,830 0 $391,220,253 $390,692,548 $0 $45,663,752 $345,028,796

M4 Tangible, Miscellaneous 0 0 $0 $0 $0 $0 $0

N1 Intangibles 0 0 $0 $0 $0 $0 $0

O1 Inventory 13,389 307 $513,577,257 $513,577,257 $0 $2,107,168 $511,470,089

O2 Inventory 3,210 17 $659,042,253 $659,042,253 $0 $14,181,744 $644,860,509

S1 Dealer Inventory 3,333 0 $1,480,786,021 $1,480,786,021 $0 $4,399 $1,480,781,622

U0 Unknown 0 0 $0 $0 $0 $0 $0

XA Public Property for Housing Indigent Persons 0 0 $0 $0 $0 $0 $0

XB Income Producing Personal Property (<$500) 0 0 $0 $0 $0 $0 $0

XC Mineral Interest (<$500) 0 0 $0 $0 $0 $0 $0

XD Improving Property for Housing w/ Volunteer Labor 22 3 $669,560 $669,560 $0 $669,560 $0

XE Community Housing Development Organizations 36 186 $188,762,382 $188,762,382 $0 $188,762,382 $0

XF Assisting Ambulatory Health Care Centers 0 0 $0 $0 $0 $0 $0

XG Primarily Performing Charitable Functions 56 85 $46,446,938 $46,446,938 $0 $46,446,938 $0

XH Developing Model Colonia Subdivisions 0 0 $0 $0 $0 $0 $0

XI Youth Spiritual, Mental and Physical Development 46 320 $147,462,811 $147,462,811 $0 $147,462,811 $0

XJ Private Schools 467 1,455.00 $1,180,027,598 $1,180,027,598 $0 $1,174,332,041 $5,695,557

XL Economic Development Services to Local Community 8 22 $49,450,659 $49,450,659 $0 $49,450,659 $0

XM Marine Cargo Containers 0 0 $0 $0 $0 $0 $0

 



040 HARRIS COUNTY HARRIS COUNTY APPRAISAL DISTRICT LAST UPDATED : 4/6/2018

2017 APPRAISAL ROLL CERTIFIED ROLL (TO DATE) ALL PROPERTY

PROPERTY USE CATEGORY RECAP

PROPERTY USE CATEGORY UNITS ACREAGE MARKET APPRAISED PRODUCTIVITY EXEMPTIONS TAXABLE VALUE

XN Motor Vehicles Leased for Personal Use 0 0 $0 $0 $0 $0 $0

XO Motor Vehicles (Income Production & Personal Use) 0 0 $0 $0 $0 $0 $0

XP Offshore Drilling Equipment Not In Use 0 0 $0 $0 $0 $0 $0

XQ Intracoastal Waterway Dredge Disposal Site 0 0 $0 $0 $0 $0 $0

XR Nonprofit Water or Wastewater Corporations 1 0 $54,190 $54,190 $0 $54,190 $0

XS Raw Cocoa and Green Coffee Held in Harris County 0 0 $0 $0 $0 $0 $0

XT Limitation on Taxes in Certain Municipalities 0 0 $0 $0 $0 $0 $0

XU Miscellaneous Exemptions 82 161 $428,132,008 $428,132,008 $0 $428,132,008 $0

XV Other Exempt (Incl Public, Religious, Charitable) 74135 220875 $41,187,599,927 $41,187,526,120 $0 $41,185,462,894 $2,063,226

HARRIS COUNTY Totals : $1,631,903 $973,072 $564,523,055,144 $553,500,306,837 $69,893,442 $117,430,027,035 $436,140,173,244



040 HARRIS COUNTY HARRIS COUNTY APPRAISAL DISTRICT LAST UPDATED : 4/6/2018

2016 APPRAISAL ROLL CERTIFIED ROLL (TO DATE) ALL PROPERTY

PROPERTY USE CATEGORY RECAP

PROPERTY USE CATEGORY UNITS ACREAGE MARKET APPRAISED PRODUCTIVITY EXEMPTIONS TAXABLE VALUE

A1 Real, Residential, Single-Family 1,080,295 214,467.00 $243,893,641,061 $233,018,341,844 $0 $62,622,717,635 $170,395,624,209 

A2 Real, Residential, Mobile Homes 10,901 7,442.00 $491,170,869 $470,071,492 $0 $89,880,898 $380,190,594 

B1 Real, Residential, Multi-Family 5,875 19,966.00 $32,795,071,219 $32,794,409,482 $0 $18,910,368 $32,775,499,114 

B2 Real, Residential, Two-Family 7,045 1,131.00 $1,392,130,181 $1,360,383,934 $0 $124,185,150 $1,236,198,784 

B3 Real, Residential, Three-Family 493 82 $120,745,351 $118,667,513 $0 $9,412,646 $109,254,867 

B4 Real, Residential, Four- or More-Family 135 26 $28,852,556 $28,391,837 $0 $737,275 $27,654,562 

C1 Real, Vacant Lots/Tracts 54,363 12,300.00 $2,397,377,649 $2,344,151,427 $0 $42,302,977 $2,301,848,450 

C2 Real, Vacant Commercial 30,147 63,083.00 $6,812,211,234 $6,785,163,420 $0 $54,748,102 $6,730,415,318 

C3 Real, Vacant 44,093 30,750.00 $1,121,944,812 $1,073,099,350 $0 $14,471,515 $1,058,627,835 

D1 Real, Qualified Agricultural Land 5,890 194,933.00 $3,573,166,723 $0 $78,515,090 $191,954 $78,323,136 

D2 Real, Unqualified Agricultural Land 3,208 40,965.00 $1,294,438,561 $1,262,236,355 $0 $11,567,876 $1,250,668,479 

E1 Real, Farm & Ranch Improved 412 591 $143,278,177 $134,730,163 $0 $33,112,633 $101,617,530 

F1 Real, Commercial 61,152 940,691.00 $104,851,926,170 $104,672,623,651 $0 $427,800,965 $104,244,822,686 

F2 Real, Industrial 2,149 37,873.00 $26,362,953,623 $26,362,953,623 $0 $1,960,457,518 $24,402,496,105 

G1 Oil and Mineral Gas Reserves 4,454 0 $87,643,719 $87,643,719 $0 $1,686,600 $85,957,119 

G2 Real Property Other Mineral Reserves 1 0 $1,521,450 $1,521,450 $0 $0 $1,521,450 

H1 Tangible, Vehicles 0 0 $0 $0 $0 $0 $0 

H2 Tangible, Goods In Transit 0 0 $0 $0 $0 $0 $0 

I1 Real, Banks 0 0 $0 $0 $0 $0 $0 

J1 Real & Tangible Personal, Utility Water 130 47 $11,158,933 $11,158,933 $0 $13,986 $11,144,947 

J2 Gas Companies 51 144 $385,177,371 $385,177,371 $0 $0 $385,177,371 

J3 Electric Companies 1,839 6,721.00 $2,350,465,152 $2,350,465,152 $0 $1,549,034 $2,348,916,118 

J4 Telephone Companies 173 242 $654,708,298 $654,700,680 $0 $21,319 $654,679,361 

J5 Railroads 1,186 6,930.00 $386,874,806 $386,874,806 $0 $0 $386,874,806 

J6 Pipelines 4,447 209 $869,664,114 $869,664,114 $0 $5,623,320 $864,040,794 

J7 Major Cable Television Systems 12 0 $369,291,960 $369,291,960 $0 $0 $369,291,960 

L1 Tangible, Commercial 167,497 0 $28,731,761,433 $28,731,761,433 $0 $1,177,629,376 $27,554,132,057 

L2 Tangible, Industrial 15,215 0 $36,926,973,114 $36,926,973,114 $0 $4,104,981,753 $32,821,991,361 

M1 Tangible, Nonbusiness Watercraft 0 0 $0 $0 $0 $0 $0 

M2 Tangible, Nonbusiness Aircraft 0 0 $0 $0 $0 $0 $0 

M3 Tangible, Mobile Homes 27,462 0 $371,771,721 $370,977,312 $0 $46,117,650 $324,859,662 

M4 Tangible, Miscellaneous 0 0 $0 $0 $0 $0 $0 

N1 Intangibles 0 0 $0 $0 $0 $0 $0 

O1 Inventory 12,097 321 $448,312,678 $448,312,678 $0 $1,473,543 $446,839,135 

O2 Inventory 4,145 24 $777,828,521 $777,828,521 $0 $14,772,586 $763,055,935 

S1 Dealer Inventory 3,134 0 $1,519,347,225 $1,519,347,225 $0 $10,976 $1,519,336,249 

U0 Unknown 0 0 $0 $0 $0 $0 $0 

XA Public Property for Housing Indigent Persons 0 0 $0 $0 $0 $0 $0 



040 HARRIS COUNTY HARRIS COUNTY APPRAISAL DISTRICT LAST UPDATED : 4/6/2018

2016 APPRAISAL ROLL CERTIFIED ROLL (TO DATE) ALL PROPERTY

PROPERTY USE CATEGORY RECAP

PROPERTY USE CATEGORY UNITS ACREAGE MARKET APPRAISED PRODUCTIVITY EXEMPTIONS TAXABLE VALUE

XB Income Producing Personal Property (<$500) 0 0 $0 $0 $0 $0 $0 

XC Mineral Interest (<$500) 0 0 $0 $0 $0 $0 $0 

XD Improving Property for Housing w/ Volunteer 
Labor

35 3 $762,908 $762,908 $0 $762,908 $0 

XE Community Housing Development Organizations 39 202 $190,130,866 $190,130,866 $0 $190,130,866 $0 

XF Assisting Ambulatory Health Care Centers 0 0 $0 $0 $0 $0 $0 

XG Primarily Performing Charitable Functions 56 85 $43,234,886 $43,234,886 $0 $43,234,886 $0 

XH Developing Model Colonia Subdivisions 0 0 $0 $0 $0 $0 $0 

XI Youth Spiritual, Mental and Physical Development 50 336 $147,005,764 $147,005,764 $0 $147,005,764 $0 

XJ Private Schools 645 2,022.00 $1,800,823,474 $1,800,823,474 $0 $1,796,217,662 $4,605,812 

XL Economic Development Services to Local 
Community

8 22 $49,622,783 $49,622,783 $0 $49,622,783 $0 

XM Marine Cargo Containers 0 0 $0 $0 $0 $0 $0 

XN Motor Vehicles Leased for Personal Use 0 0 $0 $0 $0 $0 $0 

XO Motor Vehicles (Income Production & Personal 
Use)

0 0 $0 $0 $0 $0 $0 

XP Offshore Drilling Equipment Not In Use 0 0 $0 $0 $0 $0 $0 

XQ Intracoastal Waterway Dredge Disposal Site 0 0 $0 $0 $0 $0 $0 

XR Nonprofit Water or Wastewater Corporations 1 0 $54,190 $54,190 $0 $54,190 $0 

XS Raw Cocoa and Green Coffee Held in Harris 
County

0 0 $0 $0 $0 $0 $0 

XT Limitation on Taxes in Certain Municipalities 0 0 $0 $0 $0 $0 $0 

XU Miscellaneous Exemptions 91 212 $583,607,275 $583,607,275 $0 $583,607,275 $0 

XV Other Exempt (Incl Public, Religious, Charitable) 73,565 223,321.00 $43,732,527,120 $43,732,406,536 $0 $43,708,939,740 $23,466,796 

HARRIS COUNTY Totals : $1,622,491 $1,805,141 $545,719,177,947 $530,864,571,241 $78,515,090 $117,283,953,729 $413,659,132,602



040 HARRIS COUNTY HARRIS COUNTY APPRAISAL DISTRICT LAST UPDATED : 4/6/2018

2015 APPRAISAL ROLL CERTIFIED ROLL (TO DATE) ALL PROPERTY

PROPERTY USE CATEGORY RECAP

PROPERTY USE CATEGORY UNITS ACREAGE MARKET APPRAISED PRODUCTIVITY EXEMPTIONS TAXABLE VALUE

A1 Real, Residential, Single-Family 1,065,232 214,576.00 $230,708,602,713 $213,546,031,280 $0 $57,311,914,686 $156,234,116,594 

A2 Real, Residential, Mobile Homes 10,980 7,654.00 $482,494,723 $463,476,598 $0 $89,311,523 $374,165,075 

B1 Real, Residential, Multi-Family 5,897 19,419.00 $28,603,206,515 $28,602,807,821 $0 $18,498,644 $28,584,309,177 

B2 Real, Residential, Two-Family 7,100 1,137.00 $1,328,223,656 $1,288,228,218 $0 $117,377,733 $1,170,850,485 

B3 Real, Residential, Three-Family 503 84 $117,623,556 $115,023,598 $0 $9,032,335 $105,991,263 

B4 Real, Residential, Four- or More-Family 135 27 $27,953,632 $27,332,349 $0 $691,788 $26,640,561 

C1 Real, Vacant Lots/Tracts 53,336 12,532.00 $2,296,666,978 $2,241,557,212 $0 $41,666,614 $2,199,890,598 

C2 Real, Vacant Commercial 30,379 62,613.00 $6,539,619,856 $6,520,598,185 $0 $38,781,378 $6,481,816,807 

C3 Real, Vacant 43,922 23,976.00 $1,067,522,005 $1,021,001,432 $0 $11,829,119 $1,009,172,313 

D1 Real, Qualified Agricultural Land 6,032 201,861.00 $3,266,369,946 $0 $79,869,753 $149,013 $79,720,740 

D2 Real, Unqualified Agricultural Land 4,135 53,071.00 $1,414,657,453 $1,384,701,504 $0 $8,065,065 $1,376,636,439 

E1 Real, Farm & Ranch Improved 390 570 $130,875,022 $121,191,285 $0 $28,890,850 $92,300,435 

F1 Real, Commercial 60,360 111,694.00 $95,358,029,306 $95,218,183,555 $0 $543,377,446 $94,674,806,109 

F2 Real, Industrial 2,123 36,857.00 $24,046,695,339 $24,046,695,339 $0 $1,867,879,039 $22,178,816,300 

G1 Oil and Mineral Gas Reserves 6,153 0 $175,193,128 $175,193,128 $0 $3,801,490 $171,391,638 

G2 Real Property Other Mineral Reserves 1 0 $1,552,500 $1,552,500 $0 $0 $1,552,500 

H1 Tangible, Vehicles 0 0 $0 $0 $0 $0 $0 

H2 Tangible, Goods In Transit 0 0 $0 $0 $0 $0 $0 

I1 Real, Banks 0 0 $0 $0 $0 $0 $0 

J1 Real & Tangible Personal, Utility Water 157 55 $13,804,022 $13,804,022 $0 $0 $13,804,022 

J2 Gas Companies 51 144 $320,124,156 $320,124,156 $0 $0 $320,124,156 

J3 Electric Companies 1,821 6,577.00 $2,158,927,317 $2,158,927,317 $0 $1,095,332 $2,157,831,985 

J4 Telephone Companies 176 243 $653,218,248 $653,218,248 $0 $23,080 $653,195,168 

J5 Railroads 1,182 6,603.00 $363,683,395 $363,683,395 $0 $0 $363,683,395 

J6 Pipelines 4,433 209 $799,437,392 $799,437,392 $0 $4,102,492 $795,334,900 

J7 Major Cable Television Systems 16 0 $356,337,610 $356,337,610 $0 $0 $356,337,610 

L1 Tangible, Commercial 168,165 0 $28,657,574,477 $28,657,574,477 $0 $1,735,060,274 $26,922,514,203 

L2 Tangible, Industrial 15,387 0 $42,182,374,657 $42,182,374,657 $0 $4,840,128,408 $37,342,246,249 

M1 Tangible, Nonbusiness Watercraft 0 0 $0 $0 $0 $0 $0 

M2 Tangible, Nonbusiness Aircraft 0 0 $0 $0 $0 $0 $0 

M3 Tangible, Mobile Homes 26,702 0 $370,724,500 $369,735,708 $0 $48,687,024 $321,048,684 

M4 Tangible, Miscellaneous 0 0 $0 $0 $0 $0 $0 

N1 Intangibles 0 0 $0 $0 $0 $0 $0 

O1 Inventory 10,323 344 $337,636,231 $337,636,231 $0 $1,207,493 $336,428,738 

O2 Inventory 3,921 22 $617,117,511 $616,947,913 $0 $14,226,509 $602,721,404 

S1 Dealer Inventory 2,941 0 $1,484,239,501 $1,484,239,501 $0 $5,856 $1,484,233,645 

U0 Unknown 0 0 $0 $0 $0 $0 $0 

XA Public Property for Housing Indigent Persons 0 0 $0 $0 $0 $0 $0 

XB Income Producing Personal Property (<$500) 0 0 $0 $0 $0 $0 $0 



040 HARRIS COUNTY HARRIS COUNTY APPRAISAL DISTRICT LAST UPDATED : 4/6/2018

2015 APPRAISAL ROLL CERTIFIED ROLL (TO DATE) ALL PROPERTY

PROPERTY USE CATEGORY RECAP

PROPERTY USE CATEGORY UNITS ACREAGE MARKET APPRAISED PRODUCTIVITY EXEMPTIONS TAXABLE VALUE

XC Mineral Interest (<$500) 0 0 $0 $0 $0 $0 $0 

XD Improving Property for Housing w/ Volunteer 
Labor

27 4 $826,584 $826,584 $0 $826,584 $0 

XE Community Housing Development Organizations 40 210 $196,242,250 $196,242,250 $0 $196,242,250 $0 

XF Assisting Ambulatory Health Care Centers 0 0 $0 $0 $0 $0 $0 

XG Primarily Performing Charitable Functions 58 96 $41,248,399 $41,248,399 $0 $41,248,399 $0 

XH Developing Model Colonia Subdivisions 0 0 $0 $0 $0 $0 $0 

XI Youth Spiritual, Mental and Physical Development 48 326 $144,488,146 $144,488,146 $0 $144,488,146 $0 

XJ Private Schools 658 2,066.00 $1,668,787,230 $1,668,787,230 $0 $1,665,489,390 $3,297,840 

XL Economic Development Services to Local 
Community

8 22 $49,568,559 $49,568,559 $0 $49,568,559 $0 

XM Marine Cargo Containers 0 0 $0 $0 $0 $0 $0 

XN Motor Vehicles Leased for Personal Use 0 0 $0 $0 $0 $0 $0 

XO Motor Vehicles (Income Production & Personal 
Use)

0 0 $0 $0 $0 $0 $0 

XP Offshore Drilling Equipment Not In Use 0 0 $0 $0 $0 $0 $0 

XQ Intracoastal Waterway Dredge Disposal Site 0 0 $0 $0 $0 $0 $0 

XR Nonprofit Water or Wastewater Corporations 1 0 $54,190 $54,190 $0 $54,190 $0 

XS Raw Cocoa and Green Coffee Held in Harris 
County

0 0 $0 $0 $0 $0 $0 

XT Limitation on Taxes in Certain Municipalities 0 0 $0 $0 $0 $0 $0 

XU Miscellaneous Exemptions 93 211 $581,587,818 $581,587,818 $0 $581,587,818 $0 

XV Other Exempt (Incl Public, Religious, Charitable) 73,923 223,332.00 $41,419,408,610 $41,418,986,896 $0 $41,409,711,604 $9,275,292 

HARRIS COUNTY Totals : $1,606,809 $986,535 $517,982,697,131 $497,189,404,703 $79,869,753 $110,825,020,131 $386,444,254,325 



040 HARRIS COUNTY HARRIS COUNTY APPRAISAL DISTRICT LAST UPDATED : 4/6/2018

2014 APPRAISAL ROLL CERTIFIED ROLL (TO DATE) ALL PROPERTY

PROPERTY USE CATEGORY RECAP

PROPERTY USE CATEGORY UNITS ACREAGE MARKET APPRAISED PRODUCTIVITY EXEMPTIONS TAXABLE VALUE

A1 Real, Residential, Single-Family 1,050,664 217,256.00 $198,134,700,116 $188,461,387,316 $0 $51,528,106,860 $136,933,280,456 

A2 Real, Residential, Mobile Homes 10,830 7,627.00 $442,862,990 $432,926,394 $0 $89,731,730 $343,194,664 

B1 Real, Residential, Multi-Family 5,912 19,065.00 $24,338,005,689 $24,337,248,193 $0 $20,688,574 $24,316,559,619 

B2 Real, Residential, Two-Family 7,158 1,155.00 $1,160,698,376 $1,140,435,578 $0 $109,182,478 $1,031,253,100 

B3 Real, Residential, Three-Family 499 82 $99,521,089 $97,880,214 $0 $8,881,915 $88,998,299 

B4 Real, Residential, Four- or More-Family 127 25 $21,682,583 $21,532,285 $0 $525,293 $21,006,992 

C1 Real, Vacant Lots/Tracts 52,770 12,351.00 $1,959,227,914 $1,914,182,334 $0 $38,829,348 $1,875,352,986 

C2 Real, Vacant Commercial 30,271 60,542.00 $5,752,064,976 $5,736,742,667 $0 $35,415,327 $5,701,327,340 

C3 Real, Vacant 48,664 22,424.00 $1,092,463,053 $1,048,278,336 $0 $16,677,977 $1,031,600,359 

D1 Real, Qualified Agricultural Land 6,096 198,931.00 $2,904,443,463 $0 $80,073,696 $1,097,908 $78,975,788 

D2 Real, Unqualified Agricultural Land 4,843 64,079.00 $1,612,549,900 $1,583,906,277 $0 $7,570,318 $1,576,335,959 

E1 Real, Farm & Ranch Improved 383 5,486.00 $162,495,802 $114,332,553 $0 $25,736,300 $88,596,253 

F1 Real, Commercial 59,717 110,170.00 $86,202,295,067 $86,073,109,738 $0 $490,171,913 $85,582,937,825 

F2 Real, Industrial 2,093 35,649.00 $21,091,284,389 $21,091,284,389 $0 $1,900,521,748 $19,190,762,641 

G1 Oil and Mineral Gas Reserves 6,664 0 $243,339,348 $243,339,348 $0 $5,814,280 $237,525,068 

G2 Real Property Other Mineral Reserves 1 0 $1,552,500 $1,552,500 $0 $0 $1,552,500 

H1 Tangible, Vehicles 0 0 $0 $0 $0 $0 $0 

H2 Tangible, Goods In Transit 0 0 $0 $0 $0 $0 $0 

I1 Real, Banks 0 0 $0 $0 $0 $0 $0 

J1 Real & Tangible Personal, Utility Water 166 58 $14,189,990 $14,189,990 $0 $0 $14,189,990 

J2 Gas Companies 51 144 $290,642,775 $290,642,775 $0 $0 $290,642,775 

J3 Electric Companies 1,833 6,666.00 $2,109,295,555 $2,109,295,555 $0 $1,152,902 $2,108,142,653 

J4 Telephone Companies 174 245 $696,404,838 $696,404,838 $0 $0 $696,404,838 

J5 Railroads 1,194 6,701.00 $332,808,430 $332,808,430 $0 $0 $332,808,430 

J6 Pipelines 4,412 209 $696,677,253 $696,677,253 $0 $4,962,997 $691,714,256 

J7 Major Cable Television Systems 15 0 $341,309,450 $341,309,450 $0 $0 $341,309,450 

L1 Tangible, Commercial 172,141 0 $26,365,877,944 $26,365,877,944 $0 $1,326,103,780 $25,039,774,164 

L2 Tangible, Industrial 14,734 0 $40,959,204,683 $40,959,204,683 $0 $6,095,581,185 $34,863,623,498 

M1 Tangible, Nonbusiness Watercraft 0 0 $0 $0 $0 $0 $0 

M2 Tangible, Nonbusiness Aircraft 0 0 $0 $0 $0 $0 $0 

M3 Tangible, Mobile Homes 26,130 1 $348,666,263 $346,992,981 $0 $48,071,882 $298,921,099 

M4 Tangible, Miscellaneous 0 0 $0 $0 $0 $0 $0 

N1 Intangibles 0 0 $0 $0 $0 $0 $0 

O1 Inventory 8,390 552 $214,351,037 $214,351,037 $0 $768,932 $213,582,105 

O2 Inventory 1,856 23 $340,092,580 $340,086,759 $0 $10,749,624 $329,337,135 

S1 Dealer Inventory 2,800 0 $1,326,198,319 $1,326,198,319 $0 $14,024 $1,326,184,295 

U0 Unknown 0 0 $0 $0 $0 $0 $0 

XA Public Property for Housing Indigent Persons 0 0 $0 $0 $0 $0 $0 

XB Income Producing Personal Property (<$500) 0 0 $0 $0 $0 $0 $0 



040 HARRIS COUNTY HARRIS COUNTY APPRAISAL DISTRICT LAST UPDATED : 4/6/2018

2014 APPRAISAL ROLL CERTIFIED ROLL (TO DATE) ALL PROPERTY

PROPERTY USE CATEGORY RECAP

PROPERTY USE CATEGORY UNITS ACREAGE MARKET APPRAISED PRODUCTIVITY EXEMPTIONS TAXABLE VALUE

XC Mineral Interest (<$500) 0 0 $0 $0 $0 $0 $0 

XD Improving Property for Housing w/ Volunteer 
Labor

89 5 $1,801,266 $1,801,266 $0 $1,801,266 $0 

XE Community Housing Development Organizations 42 220 $199,945,131 $199,945,131 $0 $199,945,131 $0 

XF Assisting Ambulatory Health Care Centers 0 0 $0 $0 $0 $0 $0 

XG Primarily Performing Charitable Functions 59 98 $41,329,936 $41,329,936 $0 $41,329,936 $0 

XH Developing Model Colonia Subdivisions 0 0 $0 $0 $0 $0 $0 

XI Youth Spiritual, Mental and Physical Development 51 358 $128,236,333 $128,236,333 $0 $128,236,333 $0 

XJ Private Schools 523 1,938.00 $1,586,605,272 $1,586,605,272 $0 $1,581,750,197 $4,855,075 

XL Economic Development Services to Local 
Community

7 23 $51,129,168 $51,129,168 $0 $51,129,168 $0 

XM Marine Cargo Containers 0 0 $0 $0 $0 $0 $0 

XN Motor Vehicles Leased for Personal Use 0 0 $0 $0 $0 $0 $0 

XO Motor Vehicles (Income Production & Personal 
Use)

0 0 $0 $0 $0 $0 $0 

XP Offshore Drilling Equipment Not In Use 0 0 $0 $0 $0 $0 $0 

XQ Intracoastal Waterway Dredge Disposal Site 0 0 $0 $0 $0 $0 $0 

XR Nonprofit Water or Wastewater Corporations 1 0 $54,190 $54,190 $0 $54,190 $0 

XS Raw Cocoa and Green Coffee Held in Harris 
County

0 0 $0 $0 $0 $0 $0 

XT Limitation on Taxes in Certain Municipalities 0 0 $0 $0 $0 $0 $0 

XU Miscellaneous Exemptions 94 214 $513,910,824 $513,910,824 $0 $513,910,824 $0 

XV Other Exempt (Incl Public, Religious, Charitable) 72,692 220,708.00 $39,039,251,695 $39,039,150,291 $0 $39,004,308,875 $34,841,416 

HARRIS COUNTY Totals : $1,594,146 $993,005 $460,817,170,187 $447,894,340,547 $80,073,696 $103,288,823,215 $344,685,591,028 



040 HARRIS COUNTY HARRIS COUNTY APPRAISAL DISTRICT LAST UPDATED : 4/6/2018

2013 APPRAISAL ROLL CERTIFIED ROLL (TO DATE) ALL PROPERTY

PROPERTY USE CATEGORY RECAP

PROPERTY USE CATEGORY UNITS ACREAGE MARKET APPRAISED PRODUCTIVITY EXEMPTIONS TAXABLE VALUE

A1 Real, Residential, Single-Family 1,038,189 216,925.00 $170,149,893,080 $168,722,729,986 $0 $47,046,002,583 $121,676,727,403 

A2 Real, Residential, Mobile Homes 10,719 7,536.00 $425,534,381 $417,498,876 $0 $90,637,794 $326,861,082 

B1 Real, Residential, Multi-Family 5,925 18,692.00 $20,715,698,062 $20,715,362,093 $0 $14,223,471 $20,701,138,622 

B2 Real, Residential, Two-Family 7,213 1,168.00 $1,045,466,615 $1,038,751,469 $0 $108,358,254 $930,393,215 

B3 Real, Residential, Three-Family 499 83 $88,638,484 $88,015,265 $0 $9,212,453 $78,802,812 

B4 Real, Residential, Four- or More-Family 119 24 $18,456,975 $18,451,198 $0 $535,203 $17,915,995 

C1 Real, Vacant Lots/Tracts 51,341 12,854.00 $1,663,580,032 $1,627,440,226 $0 $29,123,594 $1,598,316,632 

C2 Real, Vacant Commercial 29,947 56,375.00 $5,087,302,502 $5,073,375,341 $0 $29,655,582 $5,043,719,759 

C3 Real, Vacant 37,124 20,282.00 $821,053,625 $789,506,391 $0 $12,605,681 $776,900,710 

D1 Real, Qualified Agricultural Land 5,893 197,666.00 $2,446,831,444 $0 $77,122,857 $115,746 $77,007,111 

D2 Real, Unqualified Agricultural Land 5,168 69,530.00 $1,761,167,782 $1,732,927,418 $0 $17,135,525 $1,715,791,893 

E1 Real, Farm & Ranch Improved 353 9,835.00 $201,902,937 $100,909,923 $0 $21,252,506 $79,657,417 

F1 Real, Commercial 59,063 110,442.00 $76,929,319,526 $76,809,856,601 $0 $354,485,443 $76,455,371,158 

F2 Real, Industrial 2,038 34,740.00 $19,332,482,569 $19,332,482,569 $0 $1,910,131,630 $17,422,350,939 

G1 Oil and Mineral Gas Reserves 7,080 0 $226,428,576 $226,428,576 $0 $6,070,506 $220,358,070 

G2 Real Property Other Mineral Reserves 1 0 $1,267,880 $1,267,880 $0 $0 $1,267,880 

H1 Tangible, Vehicles 0 0 $0 $0 $0 $0 $0 

H2 Tangible, Goods In Transit 0 0 $0 $0 $0 $0 $0 

I1 Real, Banks 0 0 $0 $0 $0 $0 $0 

J1 Real & Tangible Personal, Utility Water 169 58 $14,148,530 $14,148,530 $0 $0 $14,148,530 

J2 Gas Companies 51 144 $268,857,402 $268,857,402 $0 $0 $268,857,402 

J3 Electric Companies 1,840 6,694.00 $2,320,881,646 $2,320,881,646 $0 $1,118,372 $2,319,763,274 

J4 Telephone Companies 173 245 $717,315,887 $717,315,887 $0 $0 $717,315,887 

J5 Railroads 1,205 6,979.00 $303,884,054 $303,884,054 $0 $0 $303,884,054 

J6 Pipelines 4,375 221 $623,755,968 $623,755,968 $0 $324,900 $623,431,068 

J7 Major Cable Television Systems 16 0 $323,584,230 $323,584,230 $0 $0 $323,584,230 

L1 Tangible, Commercial 171,745 0 $25,095,287,653 $25,095,287,653 $0 $1,137,342,334 $23,957,945,319 

L2 Tangible, Industrial 14,238 0 $40,194,797,634 $40,194,797,634 $0 $6,400,507,922 $33,794,289,712 

M1 Tangible, Nonbusiness Watercraft 0 0 $0 $0 $0 $0 $0 

M2 Tangible, Nonbusiness Aircraft 0 0 $0 $0 $0 $0 $0 

M3 Tangible, Mobile Homes 25,484 1 $344,492,157 $342,403,743 $0 $49,693,171 $292,710,572 

M4 Tangible, Miscellaneous 0 0 $0 $0 $0 $0 $0 

N1 Intangibles 0 0 $0 $0 $0 $0 $0 

O1 Inventory 22,893 3,263.00 $370,319,773 $361,462,294 $0 $2,154,493 $359,307,801 

O2 Inventory 745 4 $134,363,997 $134,363,997 $0 $3,384,821 $130,979,176 

S1 Dealer Inventory 2,631 0 $1,178,618,175 $1,178,618,175 $0 $7,103 $1,178,611,072 

U0 Unknown 0 0 $0 $0 $0 $0 $0 

XA Public Property for Housing Indigent Persons 0 0 $0 $0 $0 $0 $0 

XB Income Producing Personal Property (<$500) 0 0 $0 $0 $0 $0 $0 



040 HARRIS COUNTY HARRIS COUNTY APPRAISAL DISTRICT LAST UPDATED : 4/6/2018

2013 APPRAISAL ROLL CERTIFIED ROLL (TO DATE) ALL PROPERTY

PROPERTY USE CATEGORY RECAP

PROPERTY USE CATEGORY UNITS ACREAGE MARKET APPRAISED PRODUCTIVITY EXEMPTIONS TAXABLE VALUE

XC Mineral Interest (<$500) 0 0 $0 $0 $0 $0 $0 

XD Improving Property for Housing w/ Volunteer 
Labor

93 3 $1,239,255 $1,239,255 $0 $1,239,255 $0 

XE Community Housing Development Organizations 45 252 $213,751,720 $213,751,720 $0 $213,751,720 $0 

XF Assisting Ambulatory Health Care Centers 0 0 $0 $0 $0 $0 $0 

XG Primarily Performing Charitable Functions 59 95 $36,908,078 $36,908,078 $0 $36,894,031 $14,047 

XH Developing Model Colonia Subdivisions 0 0 $0 $0 $0 $0 $0 

XI Youth Spiritual, Mental and Physical Development 52 354 $123,641,318 $123,641,318 $0 $123,641,318 $0 

XJ Private Schools 503 1,932.00 $1,514,654,262 $1,514,654,262 $0 $1,513,723,843 $930,419 

XL Economic Development Services to Local 
Community

60 163 $464,002,738 $464,002,738 $0 $464,002,738 $0 

XM Marine Cargo Containers 0 0 $0 $0 $0 $0 $0 

XN Motor Vehicles Leased for Personal Use 0 0 $0 $0 $0 $0 $0 

XO Motor Vehicles (Income Production & Personal 
Use)

0 0 $0 $0 $0 $0 $0 

XP Offshore Drilling Equipment Not In Use 0 0 $0 $0 $0 $0 $0 

XQ Intracoastal Waterway Dredge Disposal Site 0 0 $0 $0 $0 $0 $0 

XR Nonprofit Water or Wastewater Corporations 1 0 $54,190 $54,190 $0 $54,190 $0 

XS Raw Cocoa and Green Coffee Held in Harris 
County

0 0 $0 $0 $0 $0 $0 

XT Limitation on Taxes in Certain Municipalities 0 0 $0 $0 $0 $0 $0 

XU Miscellaneous Exemptions 44 74 $94,964,596 $94,964,596 $0 $94,964,596 $0 

XV Other Exempt (Incl Public, Religious, Charitable) 72,486 217,405.00 $37,417,277,937 $37,417,166,590 $0 $37,315,778,063 $101,388,527 

HARRIS COUNTY Totals : $1,579,580 $994,039 $412,671,825,670 $408,440,747,772 $77,122,857 $97,008,128,841 $311,509,741,788 



Allen Boone Humphries Robinson LLP 
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§oard of Directors
West Harris County Regir:nal Water Authority

Dear §oard of Directars:

We appreciate the opporlunity to represent the West Harris Ccunty Regicnai
trVater Authority as its legai counsel. Our experience has been that it is mutuatrly
bene{icial to set forth the role and responsibilities of both our law firm and the client.
That is the purpose o{ both this letter ancl the separate §tandard Terms cf Engagement
for Legal Services that is enclosed with this letter. This engagement letter replaces our
engâgernent letter dated September 14, 2005.

Client

The client for this engâgemenl is 1§est Harris County Regior"ral Water Authcrity
(the "Authority")" This engagement does not create an attorney client relationship with
any related persons or entities, such as parents, subsidiaries, affiiiates, employees,
officers, directors, shareholders, ür partners.

tation of

We will serve as general counsel {or the Authelrity. üur work ln connection with
lhis represenlation wili inelude, but will not be lineited to, preparing rlocuments and
agenda iterns for the meetings of the Board of Directors {"Bnard") of the Authority anri
its cornmittees, reviewing minutes of those meelings, preparing varicus resoluticns and
orders to be adoptecl by the Board, caltring antl canvassing any elections to l:e he1d,
preparing various legal nctices required to be given, preparing real estate conyeyâncs§
(inctruding deeds, easements, and encroachmenl agreements), and maintaining {iles and
records o{ the Âuthoriÿ required by the Public InJarmation Âct. We also will represent
the Authority, when authorized by the §oard, in securing âpprol,als frorn city and
county authorities, contract negotiation and preparatian, apptlcation for perrnlts, and
other legal services that the Authority rnay require {rom tirne to time.
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Scooe o{ gement-Bond Cou 1§ervices

We will perforrn services as bond counsel in connection with the authorizalion,
issuance and sale cf boads tc be issued by the Authority to acquire and construrt
{acilities and {inance Âuthcrity costs and projects, and ta re{unr-1 Âutharity boncls, as
may be authorized and issued hereafter for such purposes.

Our services as bond caunsel will include: attending meetings with your
consultants in connection with the planning and authcrization of such bond issues,
including consultation on federal incorne tax matters; reviewing o{ the official slatesrent
prepared by the Authority's underwriters, financial advisors or securities cr:unsel in
con::ection with the sale of the bonds, bul oniy for the limited purposes described in
such official statemenf preparing the legal etrccr.rments comprising the transcript o{ 1egal
proceedings {or authorization and issuance of the bonds; preparing and subrnitting tcr
the Attorney Ceneral of Texas a transcript of legal proceedings for the bonds to obtain
the approval of lhe Attorney General and registration of the bonds by the Comptrnller
o{ Public Accounts of Texas; preparing anri filing 1ega1 documents required under
federal income taxlaw fcr the bonds; coordinating, in conjuncticn with the Authority's
{inancial advisor, delivery of the bsnds to the initial purchaser; and, if appropriate,
delivering at closing our approving opinion as ta the validity of the bonris unrtrer Texas
iaw and the exclusion of interest on the bonds frorr gross incorxe o{ the holclers uncler
{ederai inccrne tax law.

It is our understanding that the Authority will emplov one or mort: recognizettr
investment }:anking firm(s) tt.r serve as {inancial advisnr{s) t<l the Authority and that
said Iirm{s} will be responsibtre {r:: advising the Authority concerning the sale of the
bonds and will assist the Auth*rity in the preparation o{ an üfficial Natice of §a1e and
an Üfficial Stalement {the "O{fering Documents"} ir-l connection with each issue o{ the
bonds oflered {or sale to the public.

trn our capacity as bond counsel, we will review those portions of the Offering
Üccumenls which describe the Aulhority's legal authority for issuance o{ the bonds to
<letermine whether such Llescription con{orms to and lair1y surnmarizes relevant
provisions of Texas 1aw. We also will review those portions of the Offering Docurnents
describing the resolution or indenture o{ the Bc;aril authorizing the bonds to determine
whether such description fairly summarizes the prr:visions oI said resolution or
indenture. In addition, i{ requested, we will review such other portions of the Offering
Documents as describe matters of law and legai relatianships cf the Âuthority about
which we have knowledge. We will not, however, underlake to independently verify
any of the factual in{i;rmatian contained in the Offering Docurnents, nnr will we
conduct any investigalion of the af{airs oI the Authoriÿ {or the purpose of passing on
the acctlracy or corapleteness of the O{fering Dr:cuments. §ince our role in connecticn
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with the O{fering Documents will be of an advisory rather than an investigatory nature,
said documents will contain a statement describing our services as outlined above and
stating that our limited participali<;n may nat be relied upon as an assurrption o{
responsibility for" or ân expression of opinion of any kind with regard lc, the accurâcy
ar completeness of the in{ormation contained therein.

Uniess specifically requested by ihe Authority pursuant to terrxs and canditions
to be set forth in a separate engagement letter, we will not be responsibie for advising
the Authority concerning the provisions of ths various securities laws, including the
Securities Act of 1933 and the §ecurities Exchange Âct o{ 1934, and t}re securities lar,vs of
the various slates in which the bonds mav be sold.

*§ D

Additionally, we will provide legal services in connection with the obligation of
the Ar:thority to provide continuing disclosure pursuant to §ecurities and Exchange
Cc;mmission Rule 15c2-12, as such rule may be amended from tlme to time, with respect
to any bonrls issued by the Authority. In connection with this engagemcnt, we will
advise the Âuthorily of its continuing disclcsure obligations, prepare resolutions or
indentures to be adopted by the tsoard of Directors o{ the Authority in connecticn with
the Authority's continuing disclosure obligation, anrS pïepare the Authority's
continuing disclosure filings with the assistasce of the Authority's bookkeeper, audilor,
financial advisors, operator, engineer and other Authority consultants.

General U SS

We u*derstand and agree that this is not an exclusive âgreeffien! anel you are
{ree to retain any other counsel of your choosing. We recognize that we shall be
disqualilied from representing ârry other client with interests materially and elirectly
adverse to yours (i) in an1, matter which is sul:stantially related to cur representation of
you and {ii) with lespecl tc any matter where there is a reascnable probabitrity that
conJidential infcrmation you furnished to us could be usecl ta your disadvantage. You
understand and âgree that, with those excepticxs, we are free to represent other clients,
including clients whose interests may conflict with yours in litigation, }:usiness
transactions, or other legal matters. You âgree that our represenlingy{}t1in this matter
ivil1 not prevent or disqualify us frrm representing ctrients adverse to ycu in other
matters and that yCIu ccnsent in advance to our undertaking such adverse
representations.

This engagement and cur att<;rney-ciient relationship will be terminated when
we have completed the services in the matters covered by this engâgement letter and
any written supplements to this engagerrent letter" If 3'ou later retain us to perfarm
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further or addltional servic€s, our attorney-client relationship rvi11 be established by
another engagement letter.

Cooperation

To enable us to render e{fectively the legal seryices contemplated, the Authcrity
has agreed to disclose fully and acc*rately all facts and keep us informed of atrl
developments relating to our representation. We necessarily must rely on the accuracy
and ccn:rpleteness of the {acts and in{ormation yCIu and yr:ur agents provide to us. To
the extent it is necessâry {or the Âuthority's representatives to attenrl rneetings in
connection with this matter, I^re will attempt to schedule them so that the convenience
o{ those representatives can be served.

Iees

Fees reiated ta matters other than bond counsel services {i.e,, §ees {or serving as
general counsel and for continuing disclasure services) are based on hourly rates and
will be based on the time spent by the lawyers, paralegals, and ar-lministrative
perscnnel who work nn the rnatter. Billing rates vary according to the experience of the
in<lividuals" In an elfort to reduce overall legal costs, we ,.ttt\ize paralegal ancl
adminislrative assistant personnel whlenever appropriate.

Ûur monthly bills will reflect all intlividuals thal worked that month on the
Authori§r and their respeclive billing rates.

§ar our services as bond counsei in connection with the authorizatian, issuance,
and sale of bonds, tl"re Autl:ority will pây us, {rom the proceeds o{ saie of each issue or
i*stallment cf the bonds, the foltrowing:

an âmount equal tCI 1.5% o{ the {irst $5,ûü0,ü0ü in principal amount of the
bonds; and

an amount equal ta Ü.5% of the principal arrount cf such bonds above said
first $5,000,S00 in principal arnount but not excee ding *ZÇ),û0B,iXli) in
principal alaount; and

an â§lount equal ta ü.4o/o of the principal amount of such bonds above
S20,0û0,00û in principal amount but nsit exceedinp; S35,000,000 ir-r principal
amount; and

a.

b.

C
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an âmount equal ta Ü.3% of the principatr amount o{ such bonds above
$35,û00,tû0 in principal amount but not exceeding $5û,û00,0t)û in principal
amounf and

an amount equatr ta ü.2% of the principal amcunt of such bonds above
S50,00ü,000 in principal amaunt but not exceecling $65,000,000 in principal
arnount; and

ân amount equal to û.1% o1 the principal amount of such bonds above
S65,000,000 in principal arnount but not exceeding S80,000,t0û in principal
amount; and

ân âmount equal to ü.û5% cf the principal amount o{ such bonds above
$8{1,000,0ü0 in principal amount.

The above fee schedule shall be applicable tr: each separate issue or installment o{
bonds, whether new money bonrls or re{unding bonds, but shall only be due with
respect tr: bonds actually issued, sold, and delivered. üur fee fcr bonel counsel services
far any separate issue or installmenl of the bonds shall not be less than 560,000, plus
charges for the aclual expenses involved"

in the event the Âuthority determines that it is necessary oï desirable to issue
bonrl anticipation notes or to obtain other forms cf short-term financing, we wiil renrler
al1 bond counsel services necessary in connection therewith anrl aur fee shall be sel
forth in a separate engagement letter mutually agreed upon by the Âuthority anel us.

Other Charscs

In addition to our {ees, there will be other c}rarges for items incident to the
performance of our legatr services, such as photocopying, rressenger§, travel expensesr
long distance telephone calis, facsimile transn-lissions, postage, overtime {or secretaries
and cther non legal staff, specialized cornputer applications such âs computerizerl legal
research, and filing fees. The basis upon which we establish these other charges is sel
farth in the standard Terms of Engagernent for Legal services.

Investment Disclosures

The Firrn's lawyers, directly or bene{iciallv, may own inl*rests in corporations
and other entities or in real properÿ. 1{ t cu are at all concerned about these individual
investments, we will be pieased tc canvâss our lawyers about tl"reir individual
investments in any enlity or entities aboul which you may tre cancerned.

d

r.

g.
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Withdrawal Terr:rinatian

Üur reiationship is based upcn mutual consent and you may terminate aur
representation at any time, with or vrithout caust:, by notifying u§. Your termination of
our services will not affect your responsibility far payment of {ees for legal services
rendered and of other charges incurred before termination and in connection with an
orderly kansition of the malter"

1{e are subject to the rules of professional conduct for the jurisclictions in which
we practice, which llst several types af conduct or circumstances that require or allaw
us to withdraw frorn representing a client, inclue{ing for exampie, nonpavment of fees
or costs, misrepresentation or failure to disclase material facts, fundamental
disagreements, and conllict o{ interest with another client. We try to irlenti{y in
advance and discuss with yoll any situation which may lead to our withdrawal, and if
withdrawal ever becomes necessary, we give you written ni;tice of our withdrawal. if
we elect to withdraw for anv reason, you will iake all steps necessary to free us c{ any
obligation to perlorm {urther, including the execution of any clocumenls necessary to
cornplete our withdrawal, and we will be entitled to be pairi {or all services rendered
and other charges accrued on your behalf to the date o{ withdrawal.

Other

If the foregoing, including the items set forth in the enclnsed Standard Terms of
Engagernent For Legal Servic*s, correctly reflects your understanrJixg o{ th* lerms and
conditions o{ r:ur representation, please so indicate by executing the enclosed copy of
this letter in the space providerl belorar and return it t$ the undersignecl" Please contacl
me i{ you have any questions. ÿ/e are pleased to have this <tpportunity to be of serviee
and tr: work with ycu.

Very kuly yours,

ALLEN §OONH HU§{PHRI§§ RÛBINSÜN LLP

By

540148.do<:
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Approved and accepted by the Board o{ }irectors of West Harris County Regional
Water Authority on May 13,2A15.

ATTEST: President, Board of Directors

i"=

Directr':rs

{SEAL

By

By

l*;:,'' /i- .

,3:
rt

>
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ALLEN §OON§ HUMTHRIES ROBIN§ON I,LT'

Stsndçyil Terrus af l,ng«genrcnt

for Legnl Sercircs

This statement sets {crt}r certain standard terms of our engâgement as yr:ur
lawyers and is intended âs â supplement to the engâgemcnt letter that we have wilh
you as our client. Unless modified in writing by mutual agreement, these terms will be
an integral part of our agre€ment with you as rellected in the engagement letter.
Therefore, we ask that you review this statement care{ul1y and contact us promptly i{
you have any questions. We suggest that you retain this statement in your file with the
engagement letter.

The Scope of Our 14/ork

You should ha:.'e a clear understanding of the legal services we wili provide.
Any questions that you hav* shculd be dealt with prornptly.

We will at all times act on ycur behail ta the best o{ our ability. Ary expressirns
iln our part concerning the outcome of your legal matters âre expressicns o{ our best
professional judgment, but are not guarantees. Such opinions âr*: necessarily lirnited by
our knowledge of the {acts and are based on the state of the law at the time they are
expressed.

It is our policy that the person or entity that we represent is the persûn ar entitv
that is identi{ied in our engagemenl letter, and absent an express agreement tc the
contrary drtes not include any affiliates of such person oï entity {e.g., it you âre a
corporation or parfnership, anli parents, subsidiaries, employees, officers, directols,
shareholders or parlners of the ccrporation or partnership, cr cornmonly owned
corporations or partnerships; or, if you are a kade association, àny members of the
kade association). If you believe this engagement includes additional entities or
persons âs ouï clients you should inTorm us immediately.

It is also our policy thal the attcirney*cllent relationship will be ccnsielered
terminated upon our completion of any services that you have retained us ta perfarm"
If you later retain us to per{orm further or arlditional services, our altcrney-client
relationship will be revived subject to ihe ten:rs o{ engager:renl that we âgroe on at that
time.

This engagen-lent shall be subject ttl the Texas Disciplinary lLu1es cf Fro{essiernal
Conduct. 1{e also wish to advise you of the contents of The Texas Lawyer's Cree<l, a
copy of which ls included at the end of these Standard Terms a{ §ngagement {or Legal
§ervices.
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Who ï{il} Provide the Legal §ervices

Custornarily, each clienl ol the Firm is served by a principal attorney contacl.
The principal attorney shculd be someone in whom you have confidence and with
whom you enjoy working. You are free to request a chanp;e of principal allcrney at any
trime. Subject to the supervisorv role of the principal attorney, your wcrk ar parts of it
may be perlormed by other lawvers and legal assistants in the Firm. Such delegalion
may be for the purpose oJ involving lawyers r:r legal assistants with speciai expertise in
a given area or for the purpose cf providing services on the rnost ef{icient and timeiy
basis. Whenever practicable, we will advise you of the nanles af those attorneys and
legal assistants who work on your matters.

How Our Fees l4/ill §e Set

Generally, our fees are based on the time spent by lhe lawyers, paralegals, and
adrninistrative personnel who work on the matter. We wili charge {or all time spent in
representing your interests, inclucling, by way of illustration, lelephone anel c{fice
con{erences wilh you and your r€presentatives, consultants (i{ any), opposing counsel,
and others; conferences âmong our lawyers, paralegals, and adn-rinistralive personnel;
factual investigation; legal research; respr:nding to your requests fcr us tc pr<;vide
information to your auriilcrs in connection with reviews or audits o{ linancial
statements; rlra{ting letters and ather documents; and travel. We wiil keep accurate
records of the lime we devate to your work in units of quarters o{ an hour.

The hourly rates of cur lawyers, paralegals, and adrninistrative personnei are
reviewed and increased from time to time, anci at least annua11y, to reflect current levels
of experience, cha::ges in overhead costs, and ather factors.

Aithough we may frcm ti:ne ta time, at the client's request, furnish estimates o{
legal fees and other ctrrarges that we anticipate wiil be incurred, these estimates are by
their nature i:rexact {due to un{oreseeabie circumstances) and, there{ore, the actual fees
and charges ultimately billed mây vâry from such estimates.

Additional Charges

In addition to our fees, there will be other charges {ar ilems incirlent ta the
performance o{ our legal services, such as photocopying, messengers, travel expenses,
{acsimile transmissions, pr:stâge, overtime for secretaries and cther non-iegal staft
specialized computer applicalians such âs cornputerized lega1 research, recorcl
maintenance and stcrage, and {iling {ees. The current basis for these charges is set forth
below. The Firm will review this schedule of charges on an annual basis and acljusl
them to take into account changes in the Firm's costs and other {actors.
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Dupiicating
The Firm charges S.15 p*r page

Courier Services
The Firm charges ân ârnount which generally represents ccst inciuding the
distribution service provided by the Firm. Depending on the yolume o{ work
performed by a service provider, the Firm rnay receive a yclume cliscouni during
a particular acccunting period for which no adjustmenl is made on an individual
client's bi11.

Comouter Aided Lesal Research fCALR)
Third parly providers of CALR services charge the Firm arnounts each month
based on the type, extent, and duration o{ the services provided. The §irm
charges clients for client research only based on the computed cost to the Firm for
the use of the services. This cost is rnonitored and revised periodically lo achieve
an average "at cost" ralc {or clients"

Telefax
The Firm does not charge for telefaxes.

Telephone
The Firm does not charge {or 1ocal or long distance calls

Travel-Rela §xpenses
Airfare, nteals, and related travel expenses charged to the client represent actual,
out-o{-pocket cost. Depending on the volume o{ both Firm and persanai travel,
the Firm may receive beneficial services, including airline tickets from its travei
agent for which nc adjustment is made on an individual client's accaunt. In
additioq credits earned under the Frequent Flyer Progtams âccrue to the
individual traveler and nct to the Firrn.

A1l Other Cr:sts
The Firm charges a:": âmorrnt which generally represents cosls {r:r maintenânce
and storage of client electronic and hard copy recorcls" ln addition, the Firn:
charges actual disl:urser:rents for third-party services trike caurt reporters, expert
witnesses, stc., and may recoup expenses reasonably lncurred in connection will:r
services per{orrned in-hcuse, such as rnail services, secretarial overtime, file
retrieval, etc"

Unless special ârrangements are ctherwise rnade, fees ancl expenses of others
(such as experts, investigators, consultants and court reporters) will be the
responsibility of, and billed directly tc, the client. Further, all invcices in excess cf $5üû
will be forwarded to the client for direct payment.
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Billing Ârrangements and Terrns

Our billing rates are based on the assun-lption o{ prompl payrnent. Consequentiy,
unless other arrangements are made, {ees {or the services described herein will be billed
from time to time as the work is perfarrned or at such regular intervals, not lo exeeed 30
days, as the client may direct and are payable within thirty days o{ receipt.

Advances

Clients o{ the Firrn are sometimes asked to deposit funtls as an advance payment
with the Firm. The advance payment will be applied first to paymeat o{ charges for
such items as photocopying, rnessengers, travel, etc., as more ful1y described above, and
then to fees for services. The advance witrl be deposited in our client adyance account
and we will charge such other charges anr{ our fees against the advance and credit therr
on our billing staternents. In the event such other charges and our fees for services
exceed the advance deposited with usr urt: will bill you for the excess rncnthly ûr mây
request additional advances. Âny unused portion of amounls advanced will be
refundable at the conclusion of our representalion.

Client and §irm Documents

We will maintain any clocuments that you {urnish to us in our client file {*r {ites)
for this matter. At yaur request, x,e will return your documenls to yc;u at the conclusion
of the matter (or earlier, if apprapriate). Il is your obligation to teil us which, tf anv, a{
the documents that you furnish us that you want returned. 1 /e will return those
documents to you promptly after our receipt of payment for oiltstanding fees anrl
charges. Our own files pertaining to this rnatter, including the work performed by our
attorneys, wiltr be retained by the Firm. Any documents retained by the §irm will be
kept for a certain period of tirne, anil ultimately we will destroy them in accordance
with our recorrl retention progralrr schedule then in e{fect.

Âttorney Complaint Information

The State o{ Texas investigates and prosecutes complaints o{ professional
misconduct against attarneys licensed in Texas" A brochure entitled Attr:rney
Complaint lnformation is available *t our o{fice and is trikewise available upÇn request.
A client that has any questians about the State 3ar"s disciplinary ÿrocess shsuld call the
Grievance In{ormation Helpline of the State Bar of Texas at 1-80û-932-19**.
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I am a lawyer; I am entuusted by the People of Texas to
preserve ancl improve our legal sy:tem. I am licensed
by the Supreme Court of Texas. I mlst therefore abide
by the Texas Disciplinary Ruies of Prcfessional
Conduct, but 1 know that Professionalism requircs
more than merely avoiding the vialation of laws and
rules. I am cornmitted to this Creed for nr r:ther reason
than it is right.

I. OUR LIGAL SYST§M. A lawyer o*.es to the
administration of justice personal digni§, integrity,
and independence. A lawyer should always adhere to
the highest principles o{ professionaiism. I am
passionately proud of rny profession. Therefore, "My
word is my bond." I am responsible to assure that atrl

persons have access to cornpetent representation
regardless of wealth or position in 1i{e. I comrnit
myself to an adequate and effective pro l"rcno program.
I am obligated to educate my clients, the public, and
other lawyers regarding the spirii and letter of this
Creed. I will always be conscious of rny duÿ to the
judicial system.

lI. LAI /YER TO CLIENT" A lawyer owes ts a
client allegiance, learning, ski1l, and industr:r. A
lawyer shall employ all appropriate means to protect
and aclvance the client's legitimate rights, claims, and
objectives. A lawyer shall not be deterred by any real
or imagined fear of jldicial disfavor {_,r public
unpopulariÿ, nor be inflaenced by mere self-interest. X

will advise my client of the ccntents of this Creed when
undertaking representation. I wiil endeavor to achieve
n'iy clien/s lawful objectives in legal lransaclions and in
tritigation as quickly ar.rd ecc:romically as pcssible. i
will be loyal and committed to my clienÿs lawful
objectives, but I will nol permit that loyal§ and
commitment to interfere with my duÿ to provide
olrjective and independent advice. I will advise rny
client that civiliÿ and coartesy âre expected and are
not a sign of weakness. T will ad:rise my client of
proper and expected behavior. I will treat adverse
parfies and witnesses with fairness and due
considerafion. A client has no right to demand that 1

abuse anyone or indulge in any offensive canr{uct. I
will advise my client that we will not psrsue conduct
which is intended prirnarily to hara:s or drain the
financial resources of the opposing par§. I will advise
my client that we witrl not pursu*: tactics which are
intended primarily for clelay. I will advise my client
that we will not pursue any course of action which is
withr:ut merit. I will advise my ciient that i reserve the
right to determine whether lo grant accom:nodations to
opposing counsel in all matters that do not adversely
affect my client's lawful objectives. A client has no

right to instruct me to refuse reasonable requests made
by other counsei. 1 will advise my client regarding the
availability of mediation, arbitration, and other
alternative meth<;ds of resolvirrg and settling disputes.

III. LAI,VY§R TO LÂWY§11. Â lawyer owes to
opposing counsel, in the cocducl of legal transactions
and the pursuit of litigatir:n, courtesy, candor,
cooperation, and scrupulous observance of a1tr

agreements and mutual understandings. Ill feelings
between clients shaltr not influence a lawyer's conduct,
attitude, or demeanor toward cpposing counsel. Â
lawyer shall not engage in anprofessional conduct in
retaliation against other unprofessional canduct. I will
be courteous, civil, and prompt in oral and written
communications" I will not quarrel over rnatters of
form or styie, but I *'iii concenkate on matters of
substance. I will identi{y for other counsel or parties all
changes I have made in documents submitted for
review. I will attempt to prepare docurnents which
correctly reflect the agreement of the parties. I will not
include provisions which have nol been agrecd upon
or omit provisiol"ls which are necessary to reflect the
agreement of the parties. 1 will notify opposing
counsel, and, i{ appropriate, the Court ûr stller persons,
âs soorl as practicable, x,hen hearings, depcsitions,
meetings, conferences or closings are cancelerl. 1 will
agree to reasonable requests for extensicns of time and
Tor waiver of procedural f<;rmalities, provided
legitimate objectives of my client wili not be adversely
affected. I will not serye motirns or pleadings in any
rnanner that unfairly limits another parÿ's opportunity
tr: respond. I will altempt to resolve by agreement rny
ol:jections to matters contained in pleadings and
discovery requests and responses. I can disagree
without being disagreeabie. I recognize that effective
representation does *ot require antagonistic or
cbnoxious behavior. 1 will neither encourage nor
knowingly permit my client or anyone uncler my
control to do anything which would be unethical or
improper if done by rne. I will not withcul goor"1

causer attribute bad motives or unethical conduct to
opposing coursel nor bring the profession into
disrepute by unfounderl accusations af irxproprieÿ. i
will avoid disparaging personal re§larks or acrimonv
towarcls opposing counsel, parfies and witnesses. I
will not be influencecl by any ill feeling between clients.
I will abstain from any ailusion lo persoxatr peculiarities
or idiosyncrasies of opposing counsel. I will not take
advantage, by causing any default or dismissal tc be
rendered, when i know the identiÿ of an opposing
counsel, without {irst inquiring about that caunsel's
intention to proceed. 1 wili promptly submit orders to
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the Caurt. I wi1] deliver copies to oppositlg connsel
before or contemporaneously with submission to the
court. I will prorxptly approve the {orm of orders
which accurately ref-lect the substance of the rulings of
the Court. t will not atternpt to gain an üsfair
advantage by sending the Caurt ûr its staff
correspondence or copies of correspcndence. i witri not
arbikarily schedule a deposition, Court appearance, or
hearing until a goocl faith effort has been made ta
schedule it by agreement. i will readily stipulate to
undisputed facts in order to avoid needless costs or
inconvenience for aay parÿ. I will refrain from
excessive and abusive discovery. I will comply with all
reasonabie discovery requests. I will not resist
rliscovery requests which are r-:ct objectionable. I will
not make objections nor give inskuctions to a witness
for the purpose of *letraying or obstructing the
discovery process. I will encourâge witnesses to
respond to all deposition qnestions which are
reasonably understandable. I will neither encorrage
nor permit my witness to quibble about words where
their meaning is reasonably clear. I will not seek Court
intervention to obtain discoverv which is clearly
improper and not discoverable. I will not seek
sanctions or disqualification unless it is necessary {or
protection of my client's lawful objectives or is fully
justified by the circumstances.

ry. LÂÿ!ryER Â§D IUI)ÇË. Lawyers and judges
owe each other respect, diligence, canclor, puncfuality,
and protection against unjust and improper criticism
ancl attack. Lawyers and j*dges âre equally
responsible to protect the digniÿ and independence o{
the Court and the profession. I will atways recognize
that the position of judge is the symbol cf L;oth the
judicial system and ad:ninistration o{ justice" I will
refrain from conduct that degrades this symbol. I will
ctnduct myself in court in a professional manner and
demonstrate my respect far the Caurt and the law. I
will treat counsel, opposing parties, the Court, and
rnerxbers of the Court staff with courtesy and civiliÿ. i
ivill be punctual. i will not engage in any conduct
which offends the digniÿ and decorum of proceedings"
I will not kncwingly misrepresenl, mischaracterize,
misquole or rniscite facts or authr:rities to gain an
advantage. I wiil respect the rulings nf the Court. I will
give the issues in conkoversy deliberate, irnpartial and
studied analysis and consideration. I will be
considerate of the time constraints and pressnres
imposed upon the Court Court sta{f and counsel in
efforts to administer justice and resolve disputes.
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ASSIGNMENT OF MASTER SERVICES AGREEMENT 

Top Results Title Services, LP (the" Assignor") and West Harris County Regional 
Water Authority (the"Authority") are parties to the Master Services Agreement dated 
May 12, 2010 and amended by Addendum No.1 effective Nov. 10, 2010 (collectively, 
the"Agreement"). 

The Assignor now wishes to assign all its rights, obligations, title and interests in 
and to the Agreement to Title Houston Holdings Ltd. d/b/ a Abstract Services of 
Houston (the II Assignee"). 

Now, therefore, the parties hereto agree as follows: 

1. 	 ASSignor agrees to assign, and Assignee agrees to accept such assignment 
and assumes all of Assignor's rights, obligations, title, and interests in and 
to the Agreement. 

II. The Authority hereby consents to such assignment. 

EFFECTIVE the 18th day of August, 2011. 

ASSIGNOR: 


Top Results Title Services, LP 


By:~~~~~==~=-______ 
es Henderson, Managing Partner 

ASSIGNEE 	
I 
/' 

/ 

Title Houston Holdings Ltd. 
d/b/a/ Abstract Services of Houston 

By: THH Management LLC, its general partner 

syS; : Cd4lit ,L 

Frank Vandiver, President 

lof2 



AGREED TO AND ACCEPTED this I r ~ayo~ ,2011. 

THE AUTHORITY 

West Harris County Regional Water Authority 

BY:~~ 
Bruce Parker 
President, Board of Directors 















Allen, Williford, and Seal, Inc.
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Andrews Kurth, LLP. 



ANDREWS 
KURTH 

By E-mail and Certified Mail 

Mr. Bruce G. Parker 
President, Board of Directors 

December 1, 2016 

West Harris County Regional Water Authority 
c/o Allen Boone Humphries Robinson, LLP 
3200 Southwest Freeway, Suite 2600 
Houston, Texas 77027 

Re: Adjustment in Billing Rates (effective as of January 1, 2017) 

Dear Mr. Parker: 

600 Travis Street 

Suite 4200 

Houston, Texas 77002 

+1.713.220.4200 Phone 

+1.713.220.4285 Fax 

andrewskurth.com 

Frederick D. Junkin 

713.220.4766 Phone 
fredjunkin@andrewskurth.com 

By an Engagement Agreement dated July 9, 2010 (the "Agreement"), the West Harris 
County Regional Water Authority (the "Authority") retained Andrews Kurth (the "Firm") to 
provide legal services in connection with the acquisition of property and interests in property 
required for the Second Source Line, now referred to as the Surface Water Supply Project. The 
Agreement set forth the rates to be charged for the Firm's services, subject to annual adjustment 
following advance notice of not less than 30 days. 

In accordance with the terms of the Agreement, I am writing to provide you notice of an 
adjustment in the rates for the legal services the Firm provides to the Authority effective as of 
January 1, 2017. Set forth in Attachment A are the billing professionals who we anticipate may 
be asked to assist in the representation of the Authority and the discounted hourly rates to be 
charged for their services. 

These new rates are reflective of increased experience levels for the non-partner billing 
professionals assisting in the representation of the Authority. The new rates for the partners 
reflect the changes in billing rates for attorneys with similar skills and experience in the Houston 
area. In each instance, the new rates are significantly discounted off of the Firm's standard 
hourly billing rates. As in the past, we will continue to allocate the Authority's work to lawyers 
and other billing professionals with the appropriate level of experience for each task. 

HOU:3735305.1 
Austin Beijing Dallas Dubai Houston 

ANDREWS KURTH KENYON LLP 

London New York Research Triangle Park Silicon Valley The Woodiands Washington, DC 



Mr. Bruce G. Parker 
December 1, 2016 
Page2 

If you have any questions regarding these new rates, please do not hesitate to call me. 
We appreciate the opportunity to be of continued service to the Authority. 

FDJ:srp 
Attachment 

cc: Mr. Alex Garcia (By e-mail) 
Ms. Alia Vinson (By e-mail) 
Mr. Wayne Ahrens (By e-mail) 
Ms. Sheryl Bookman (By e-mail) 

HOU:3735305.1 

Very truly yours, 



ATTACHMENT A 

Hourly Rates 
(Effective January 1, 2017) 

Name Status Rate 

J. Mark Breeding Partner $575.00 
Frederick D. Junkin Partner $530.00 
William Dillard Of Counsel $530.00 
Katie Ahlrich Associate $520.00 
Steven Owens Associate $335.00 
DawnBebell Paralegal $250.00 
Craig Judge Paralegal $250.00 
Sharron Prescott Legal Assistant $125.00 
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ANDREWS 
KURTH 

By Certified Mail 

Mr. Bruce G. Parker 
President, Board of Directors 

December 31 , 20 14 

West Harris County Regional Water Authority 
c/o Allen Boone Humphries Robinson, LLP 
3200 Southwest Freeway, Suite 2600 
Houston, Texas 77027 

Re: Adjustment in Billing Rates (effective as of February 1, 2015) 

Dear Mr. Parker: 

Andrews Kurth LLP 

600 Trav1s, Su1te 4200 

Houston, Texas 77002-3090 

+ 1.713.220.4200 Phone 

+ 1.713.220.4285 Fax 

andrewskurth.com 

Frederick D. Junkin 
713.220.4766 Phone 

713.238.7387 Fax 
fredjunkin@andrew$kurth.com 

By an Engagement Agreement dated July 9, 2010 (the "Agreement"), the West Harris 
County Regional Water Authority (the "Authority") retained Andrews Kurth LLP (the "Firm") to 
provide legal services in connection with the acquisition of property and interests in property 
required for the Second Source Line. The Agreement set forth the rates to be charged for the 
Firm's services, subject to annual adjustment following advance notice of not less than 30 days. 
Since that time, the Firm has provided the Authority with legal services relating to the Second 
Source Line and other projects at the rates set forth in the Agreement, without adjustment. 

In accordance with the terms of the Agreement, I am writing to provide you notice of an 
adjustment in the rates for the legal services the Firm provides to the Authority effective as of 
February 1, 2015. Set forth in Attachment A are the billing professionals who we anticipate may 
be asked to assist in the representation of the Authority and the discounted hourly rates to be 
charged for their services. 

These new rates are reflective of increased experience levels for the non-partner billing 
professionals assisting in the representation of the Authority. The new rates for the partners 
reflect the changes in billing rates for attorneys with similar skills and experience in the Houston 
area. In each instance, the new rates are significantly discounted off of the Firm's standard 
hourly billing rates. As in the past, we will continue to allocate the Authority's work to lawyers 
and other billing professionals with the appropriate level of experience for each task. 

Austin Beijing Dallas Dubai Houston London New York Research Triangle Park The Woodlands Washington, DC 



Mr. Bruce G. Parker 
December 31, 20 14 
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If you have any questions regarding these new rates, please do not hesitate to call me. 
We appreciate the opportunity to be of continued service to the Authority. 

FDJ:srp 
Attachment 

cc: Mr. Alex Garcia 
Mr. Wayne Ahrens 

(By e-mail) 
(By e-mail) 

Very truly yours, 



J. Mark Breeding 
Frederick D. Junkin 
Derek Pfaff 
Katie Ahlrich 
Dawn Bebell 
Craig Judge 
Sharron Prescott 

ATTACHMENT A 

Hourly Rates 
(Effective February 1, 2015) 

Status 

Partner 
Partner 
Of Counsel 
Associate 
Paralegal 
Paralegal 
Legal Assistant 

$575.00 
$490.00 
$505.00 
$445.00 
$230.00 
$230.00 
$125.00 



 
 

 

 

 

 

 

 

 

 

 

 

Baseline Corporation, Inc. 































 
 

 

 

 

 

 

 

 

 

 

 

Berg Oliver Associates, Inc. 

 

 

 
 

 

  





























































































Black & Veatch 









































































































 
 

 

 

 

 

 

 

 

 

 

 

Bolton & Baer, Ltd. 































 
 

 

 

 

 

 

 

 

 

 

 

Brown and Gay Engineers, Inc. 





























City of Houston 



 
 

 
   
 
 
 
 
 
 
 

City of Houston Contract 















































































































































































 
 

 
 
   
 
 
 
 
 
 
 
    Cobb Fendley & Associates, Inc.  

 
   

 
   

 
   
 
   
 

 
 

  

































ADDENDUM No. 1 TO AGREEMENT FOR PROFESSIONAL SERVICES 
(Cobb, Fendley & Associates, Inc.) 

This Addendum to Agreement for Professional Surveying Services (the 
"Addendum") is by and between the West Harris County Regional Water Authority (the 
"Authority") and Cobb, Fendley & Associates, Inc. ("Contractor"), to be effective the 
1 4 ' ~  day of May, 2008. 

WHEREAS, the Authority and Engineer originally entered into an Agreement for 
Professional Services, dated August 17, 2004 (the "Agreement") to perform certain 
professional surveying services or such other related services that may be required in 
connection with the project as defined in the Agreement and more specifically described 
in the Scope of Work attached as Exhibit A to the Agreement; and 

WHEREAS, the Authority and Contractor now desire to amend the Agreement as 
reflected herein. 

NOW, THEREFORE, the Authority and Contractor, in consideration of the 
mutual covenants and agreements herein contained, do mutually agree as follows: 

1. Exhibit B - Basis of Payment, originally attached to and made a part of 
the Agreement, is hereby replaced with the Revised Exhibit B - Basis of 
Payment attached hereto and made a part hereof. 

WEST HARRIS COUNTY REGIONAL COBB, FENDLEY & ASSOCIATES, INC. 
WATER AUTHORITY 

  ate: or-20 0% 
Dan H. Sallee, President of Surveying 

G:\l 1 l OU487-02\Contract Documents\ADDENDUM No. I -Cobb Fendley.doc 



EXHIBIT "B" 

BASIS OF PAYMENT 

The potential maximum amount that Contractor may earn for all Work Authorizations 
issued pursuant to this Agreement is $200,000.00 

All Work Authorizations shall specify one of the payment options listed below 

Option 1 - Lump Sum Basis 
The lump sum shall be equal to the maximum amount payable and based on an approved Level 
of Effort proposal. The lump sum includes all direct and indirect costs and fixed fee. The 
Contractor shall be paid pro rata based on the percentage of work completed and per the 
provided draw schedule (if applicable). For payment the Contractor is not required to provide 
evidence of actual hours worked, travel, overhead rates or other evidence of cost. 

Option 2 - Specified Rate Basis 
The specified rates for each billing classification are shown in the attached Hourly Rate 
Schedule, Exhibit "B-1". Payment shall be based on actual hours worked multiplied by the 
specified personnel rate which includes direct labor and indirect cost and fixed fee. 

G:\l 1 10U487-02\Contract DocumentsMDENDUM No. I-Cobb Fendley.doc 











 
 

 

 

 

 

 

 

 

 

 

 

Cotton Surveying Company 

 





































 
 

 

 

 

 

 

 

 

 

 

 

Courthouse Specialists 





























 
 
 
 
 
 

 
 

 
 
 
Dannenbaum Engineering Corporation (DEC) 





























































 
 

 
   
 
 
 
 
 
 
 
 
     Deal Sikes & Associates 

 
   
 
   

 
  



















































 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

Fox Appraisal Company, LLC 
(formerly Fox & Bubela, Inc.) 

 
 

  



























Fugro USA Land, Inc. 

























































Fulbright



































































 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
   Gary Grote Attorney At Law  

 









              Heidaker Land Services, Inc.  

























EXHIBIT "B" 

BASIS OF PAYMENT 

The potential maximum amount that Contractor may earn for all Work Authorizations 
issued pursuant to this Agreement is $400,000.00 

All Work Authorizations shall specify one of the payment options listed below. 

Option 1 - Lump Sum Basis 
The lump sum shall be equal to the maximum amount payable and based on an approved Level 
of Effort proposal. The lump sum includes all direct and indirect costs and fixed fee. The 
Contractor shall be paid pro rata based on the percentage of work completed and per the 
provided draw schedule (if applicable). For payment, the Contractor is not required to provide 
evidence of actual hours worked, travel, overhead rates or other evidence of cost. 

Option 2 - Specified Rate Basis 
The specified rates for each billing classification are shown in the attached Hourly Rate 
Schedule, Exhibit "B-1". Payment shall be based on actual hours worked multiplied by the 
specified personnel rate which includes direct labor and indirect cost and fixed fee. 

G:\1110\3487-03\Property Acquisition\Heidaker Land Services\Contract\ADDENDUM No 1 _ Heidaker Land Services, lnc .. doc 
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MASTER SERVICES AGREEMENT 

This Master Service Agreement (this" Agreement") is entered into as of this 13th 
day of October, 2010, (the "Effective Date") by and between West Harris County 
Regional Water Authority, a conservation and reclamation Authority and a body politic 
and a political subdivision of the State of Texas, created under the authority of Article 
XVI, Section 59 of the Texas Constitution and operating under and governed by the 
provisions of Cliapters 49 and 54, Texas Water code, as amended (the" Authority"), and 
Integra Realty Resources-Houston, LLC, a Texas limited liability company (the 
"Contractor"). 

REOTALS 

WHEREAS, the Authority has determined it is in the Authority's best interest to 
engage a professional service provider for the services described herein; and 

WHEREAS, the parties have read and understood the terms and provisions set 
forth in this Agreement, and have been afforded a reasonable opportupity to review 
this Agreement with their respective legal counsel; 

NOW, THEREFORE, in consideration of the premises, mutual promises, 
covenants, obligations and benefits herein contained, the Authority and Contractor 
agree as follows: 

I. 
SERVICES 

Section 1.01. Services. Contractor shall perform certain appraisal services 
described in Exhibit A (the "Services") for the Authority, and Contractor shall be 
compensated for such Services as described in this Agreement Contractor may not 
deviate from approved Services without the prior written consent of the Authority. 

Section 1.02. Approval of Work Authorization. Approval of Services shall be 
evidenced by a written proposal or service order (a "Work Authorization"), which shall 
include the service to be performed and the fees. Each Work Authorization must be 
approved, as evidenced by written signature, by the Authority's Board of Directors (the 
"Board") or Wayne Ahrens of Dannenbaum Engineering Corporation, as allowed by 
the Authority's Second Amended Resolution Authorizing Approval of Work Orders 
and Change Orders, as may be amended from time to time. All approved Work 
Authorizations shall be attached as an Exhibit to this Agreement. When any new Work 
Authorization is approved, another Exhibit shall be aq.ded to this Agreement, signed 
and dated by each party or its authorized representative. The Exhibits added shall be 
sequenced in alphabetical order beginning with Exhibit A and shall be dated when 









HARMLESS PROVISION WILL APPLY WHETHER SUCH ACTS OR OMISSIONS 
ARE CONDUCTED BY THE CONTRACTOR OR ANY SUBCONTRACTOR OR 
AGENT OF THE CONTRACTOR. 

Section 3.04. Term and Termination. Either party may terminate this Agreement 
at any time, with or without cause, upon 45 days written notice to the other party. 
Contractor shall not be entitled to any payment or further payment other than for work 
performed or material, equipment, or supplies furnished prior to such termination. The 
Authority does not waive any other remedy allowed under Texas law. The Authority 
may also suspend or terminate a Work Authorization, without terminating this 
Agreement, upon fourteen (14) days written notice to Contractor, which notice 
requirement may be waived by Contractor. A suspended Work Authorization may be 
reinstated and resumed in full force and effect upon written notice from the Authority. 
Contractor shall not be entitled to any payment or further payment during such 
suspension other than for work performed or material, equipment, or supplies 
furnished prior to such termination and/ or after reinstatement. 

Section 3.05. Agreement Controls. To the extent that there is any inconsistency 
between the provisions of this Ag r eement and any attachments or exhibits hereto, the 
terms of this Agreement shall control. Notwithstanding anything contained in any 
attachments or exhibits hereto, the Authority shall not be required to provide insurance 
for the Contractor or indenmify the Contractor. 

Section 3.06. Regulatory Requirements. All work will be done in strict 
compliance with all applicable federal, local, city, county, state and any other regulatory 
·rules, regulations and laws, and any codes which may apply to the Services being
provided. Contractor will obtain and maintain, at its sole cost an expense, all permits
and licenses required to perform the Services and will be responsible for securing
inspections and approvals of its work from any authority having jurisdiction over
Contractor's Services. Contractor shall immediately notify the Authority of any
suspension, revocation or other detrimental action against any license, permit or
certification required hereunder.

Section 3.07. Safety and Health Standards. Contractor shall observe and comply 
with all applicable Federal, State and local health and safety laws and regulations. 

Section 3.08. Inspection. The Authority and its duly authorized representatives 
shall have the right to inspect all Services being performed hereunder at any time. 
Contractor agrees to maintain adequate books, payrolls, and records satisfactory to the 
Authority in connection with any and all Services performed hereunder and to maintain 
such books, payrolls, and records for at least four years. The Authority and its duly 
authorized representatives shall have the right to audit such books, payrolls, and 
records at any reasonable time or times. 





other party of any duty or obligation hereunder will be deemed a waiver thereof in the 
future, nor will any such waiver or waivers be deemed or construed to be a waiver of 
subsequent breaches or defaults of any kind, character or description, under any 
circumstances. 

Section 3.16. Intended Beneficiaries. 1bis Ag r eement is for the sole and 
exclusive benefit of the Authority and Contractor and will not be construed to confer 
any benefit upon any other party. 

Section 3.17. Severability. The provisions of this Agreement are severable, and if 
any provision or part of this Ag r eement or the application thereof to any person or 
circumstance is ever held by any court of competent jurisdiction to be invalid or 
unconstitutional for any reason, the remainder of this Ag r eement and the application of 
such provision or part of this Agreement to other persons or circumstances will not be 
affected hereby. 

IN WITNESS WHEREOF, the parties hereto have executed this Agreement in 
multiple copies, each of equal dignity, as of the date set forth on the first page hereof. 

[EXECUTION PAGE FOLLOWS] 
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INTEGRA REALTY RESOURCFS-HOUSTON, LLC, 
a Texas limited liability company 
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KDM Acquisition Services, Inc. 





























 
 

 

 

 

 

 

 

 

  

 

 

Myrtle Cruz, Inc. 































 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Lina T. Ramey & Associates, Inc. 
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Lockwood, Andrews and Newman 



PROFESSIONAL TNGINEIRINC SXRYICXS AGREHMENT

This Pro{essional Engineering Services Agreement (this "Agteement") is by and
between West Harris County Regional Water Authority {the "Authority") and
Lockwood, Andtews & Newnam, Inc. ("Engineer") and is effective as of this 11th day
of N{arch, 2015 (the "Hffective l)ate").

RECITALS

tr{/HEREAS, the Authority wishes to engage Engineer to perform certain
professir:nai engineering services set forth herein ("Services"); and

WHEREAS, Engineer desires to provide Services in exchange {r:r the fees

hereina{ter described;

NOW, THEREFORE, for the mutual prcmises and benefits contained herein,
the parties agree as follows:

AGREEMXNT

I. INGINEER'S RESPONSIBILITIES. Engineer agrees to perform or furnish
prolessional engineering services far the Authority as set out herein and to give
,professional engineering consultation and advice to the Authority in its capacity as

the Authority's Engi.neer Ior the compensation set forth herein.

A. SCOPX."OF SERVICES. There are two types o{ Services provided under
this Agreement: Ceneral Engineering Services and Construction Management
Services.

1,. General Ensineerins Services.

The Autharity and Hngineer understand and agree that general engineering
services ("Ceneral Engineeri"ng Seruices") shall include the following:

a. Attending meetings of the Authority and representing the
Authority at meetings and con-ferences;

Managing design consultants, including attending design
meetings;

Perlorming surge analysis;

Capital improvernent planning;

Performing cost estimates;

b.

C"

d

e.
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t. Route studies;

Population projections;oo'

h.

1 Cathodic proteclion coordinatian;

Water modeling;

i. GIS support;

Assist Authority regarding expansion of the City of Houston's
Northeast Water Furification Plant, including attending related
committee meetings ("Plant Expansion Services");

As directed by the Authority, review and comment on design
plans prepared for Coastal Water Authority's Capers Ridge Pump
Station ("Capers Ridge Pump Station Services"); and

Other miscellaneous i.tems of work relating to routine operations
and business of the Authority.

Engineer shall attend the regular monthly meetings of the Authority

2. Conskuction Management Services.

The Authority and Engineer understand and ag:ee that routine construction
management services ("Consfruction Management Services") shall include the
following:

Coordination between local municipal authorities, governmental
agencies, utility companies, pipeline companies, and others
involved in each project;

ConJirm, renew, andf or amend required permits, licenses, and
certi{icates;

Mr:nitor progress daily;

Track cost and schedule information;

Prepare monthly progress reports;

Receive and process contractor submittals and shop drawings;

Receive and evaluate requests lor information (RFI);

1
l(.

L

m.

a.

b

c

d.

e.

f.

o
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h. Receive and evaluate proposals, work change directives, and
change orders;

i. Review monthly pay estimates;

i. Maintain records of material testiag;

k. Investigate customer complaints within 24 hours;

t Maintai.n files for construction-related project documents,
including contracts, drawings, specifications, correspondence,
RFIs, submitials, show drawings, and financial records;

lncorporate information from contractors' " as-built" drawings
into record drawings;

Provide resident engineering and inspection services;

Cocrdinate sarnpling and testing of materialsi

Review contractors' kaffic control methr:ds and identify any non-
cornpliance;

q

r

Prepare daily reports of quantities completed and materials
received;

Provide substantial completion inspection and prepare certificate
for the Authority approvai and list of work to be completed or
corrected;

Provide Iinal i"nspection and prepare a certilicate of final
completion and other close-out documentation for the Authority's
approval;

Direct and control
performed;

the construction management services

P1an, cr:nduct and document internal and external meetings;

Istablish quaiity assurance (QA), coordination, and control
procedures;

Provide copies of reports, cost estimates, construction document$,
and recomrnendations;

m.

n.

o"

p.

S

t.

u.

V.

w

a
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x. Ccnduct monthiy program meetlngs with the Authority staff and
the Authority's designated Program Manager ("Program
Manager") and prepare status reports;

y. Moni.tor program expenditures and individual project schedules;

z. Perform reviews at the 5A%,7A%, and 90% design phases of each
project;

aa" ?erform QA reviews of each final design submitted;

bb. Perform S-year systern inspection; and

cc. Perlorm other miscellaneous items of work relating to routine
conskuction management activities.

3. Except as described in the following sentence, Engineer shall coordinate
with and be overseen by the Program Manager {or all Services. For all
Plant Expansion Services and Capers Ridge Pump Station Services: (i)
Engineer shall coordinate with and be overseen by the Authority's Boa:d
of Ilirectors (or other person designated in writing by the Board); and (ii)
in no event shall Engineer coordinate with or be overseen by
)annenbaum Engineering Corp. ("DEC") or any ernployees of DIC.
Engineer represents and warrants that, as of the Effective Date, Engineer
has no agreement with DHC for work or services related to the
Authority.

B" WORK AUTHORIZATIONS. All Services, other than Ceneral
Engineering Services and Construction Management Services as defined above, shall
require a written work authorization ("Work Authorization"), and each Wark
Authorization shall include:

Description of work;
Basis of ccrnpensation;
Budget o{ estimated fees;
Completion schedule;
Statement that performance of the work will be in accordance
with this Agreement;
Proposed project manager or administrator, if applicable;
Special provisions applicable to the Work Authorization;
Engineer's signature and date;
Approval and signature block for Authority; and
Uffective date o{ Authority's acceptance and date of authorization.

a"

b.
C.

d.
e.

f.
otr'
h.
i.

i.
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Ii. COMPENSATION, :NG, AN} PAYMENT The Authority shall pay
Engineer for Services in accordance with the following:

A, GENERAL XNGINEERING SERVICHS AND CONSTRUCTION
MANACEMENT SERVICES. The Authority shall pay Engineer for General
Engineering Services and Constructi.on Management Services based on time and
materials plus reimbursabLe expense$ in accordance with the Rate Schedule attached
heretr as Exhibit A.

B. ADIITIONAL SERVICIS. The Autl'rority shall pay Engineer for
Services that are in additicn to Ceneral Engineering Services and Construction
Management Services based ei.ther on (i) time and materials plus reimbursable
experLses in accordance with the Rate Schedule attached hereto as Exhibit A or (ii) a
lump sum basis, each as determined in the applicable Work Authorizatir:n. In the
event the Authority engages Engineer to perforrn design services, such engagement
shall be set {orth in a separate written agreement between Engineer and the Authority.

C. PAYMTNT$ Engineer shal1 submit monthly written invoices for services
performed during the preceding month to the Authority's bookkeeper, and the
Authority will use its best ef{orts to make payment within {orty-five (45) days of
receipt o{ invoice. Unless special arrangements are made, if the Authority fails to
make payment within 45 days after receipt of Engineer's invoice therefor, the amounts
due Engi.neer will be subject tc the late interest charges set Iorth in Chapter 2251,
Texas Government Code, starting on the 46tr day. In the event of disputed or
contested billing, only that portion so contested may be withheld from payment, and
the undisputed portion will be paid" No interest will accrue on any contested portion
of the billing until mutually resolved.

M. STANDARD TTRMS AND CONDITIONS.

A. STANDARD OF" CARE. Engineer's services shall be performed in
accordance with the staadard of professional practice o:dinarily exercised by
professional engineers at the time and within the locality where the Services are
performed commensurate with the requirements of the civil engineering profession
and through persons ordinarily engaged therein.

B. DELAYS. If events beyond the control of the Authority or Engineer,
including, but not limited to, {ire, {lood, explosion, tiot, stri"ke, vrar, process shutdown,
act ol God or the public enemy, and act or regulation of any government agency/
result in delay to any schedule established in this Agreement, such schedule shal1 be

amended to the extent necessary to address such delay. In the event such delay
exceeds ninety (90) days, Ungineer shall be entitled to an equitable adjustment in
compensation if mutually agreed to in writing by the Ungineer and the Authority"

5



C. TERM N. The term of this
Agreement is one year from the E{fective Date, and shall automatically reneur
thereafter from year-to-year unless either party provides the other paty with written
notice oi non-renewal at least thirty (30) days prior to the renewal date. Either ?arry
may te:minate this Agreement {or any reason at any time by giving thirty-five (35)

days written notice to the other ?a*y. The Authority shall pay Ingineer for all
Services rendered prior to termination. Copies of a1l completed or partially cornpieted
designs, drawings, specifications, reports or any other document prepared by
Engineer pursuant to this Agreement shall be delivered to the Authority within
lourteen (14) days of the effective date of terrnination, at no additional cost to the
Authority. In addition to the right of terminati.on set forth in this paragraph, in the
event either party defaults in its obligations under this Agreernent (including
Authority's obligation to make the payments required hereunder), the non-defaulting
parry may suspend performance under this Agreerrent after providing the defaulting
party with at least s*ven t7> days written notice stating its intention to suspend
perforrnance under the Agreement if cure of such default is not commenced and
diligently continued.

D. OPINIONS OS' CONSTRUCTION COST. A*y opinion of probable
construction costs prepared by Engineer is supplied for the general" guidance of the
Authority on1y. Because Hngineer has no conkol over competitive bidding or market
conditions, Engineer cannot guarantee the accuracy of such opinions as compared to
contract bids or actual costs to the Authority.

E. RHLATIONSXIP WITH CONTRACTORS. Engineer shall serve as the
Authority's pro{essional representative for the Services, and may make
recommendations to the Authority concerning actions relating to the Authority's
conkactors, but Engineer specifically disclaims any authi:rity to direct or supervise
the rneans, methods, techniques, sequences or procedures of construction selected by
the Authority's conkactors.

F. INSURANCE. Ergineer shall furnish certificates of insurance to the
Authority evidencing compliance with the insurance requirements hereof. Certificates
shall name Engineer, name of insurance company, policy number, term of coverage,
and h"mits of coverage. Engineer, shall cause its insurance companies by endorsement
oI the policy to provide the Authority with at least thirty (30) days prior written notice
of any reduction in the limit of liability, cancellation or non-renewal of the i.nsurance
coverage required under this Agreement. Engineer shall obtain such insurance from
such companies having a Bests rating of B+/VII or better, licensed or approved to
transact business in the state in which the Services shall be performed, and shall obtain
such insurance of the {ollowing types and minimum limits:

1. Worker's Compensation insurance in accordance wilh the laws of the
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State o{ Texas, and Employers' liability coverage with a limit of not less

than $500,000 each employee {or Occupational Disease: $500,000 policy
limit for Occupational Disease; and Employer's Liability of $500,000

each acci.dent.
2. Ccmmercial General Liability insurance including coverage for

Products/Compl"eted Operation, Blanket Contractual, Conkactors'
Protective Liabitity Broad Form ?roperty Damage, Personal
Injury/Advertising Liability, and Bodily Injury and Property Damage
with limits of not less than

$2,000,000
$1,000,000
$1,000,000
$1,000,000

general aggregate limit
each occurrence, combined singie limit
aggregate Products, combined single limit
aggregate Personal Injury / Adve:tising Liability

3. Business Automobile Liability coverage applying to owned, non-
owned and hired autornobiles with lirnits not less than $1,000,000 each

occurrence combined single limit for Bodily Injury and Property
Damage c<lmbined.

4. Umbrella Excess Liability insurance written as excess of Employer's
Liability, with limits not less than S2,000,000 each occurrence
c*mbined single limit.

5. Professional Liability insurance with limits not less than $2,000,000

each clai.rn/ annual aggregate.

The Authority and the Authority's agents and employees shall be added as additional
insureds to all coverages required abcve, except those in paragraphs (1) and (5)" All
policies written on behalf of Engineer shal1 contain a waiver of subrogation in favor of
the Authority and the Autharity's agents and employees, with the exception of
insurance required under paragraph (5). In addition, all <lf the aforesaid policies with
the exception of paragraph 5 shall be endorsed to provide that they are primary
coverages and not in excess of any other insurance available to the Authority, and
without rights of contribution ot recovery against the Authority or from any such other
insurance avail"able to the Authority. The Enginee:, and not the Authority, shal1 be

responsible for paying the prerniums and deductibles, if any, that may from time to
time be due under all of the insurance policies required of the Engineer.

C. IN}XMNITY. ENGINEER SHALL I}ET'XND, INDEMNIFY, AND
HOLD XARMLESS THE AUTHORITY, ITS I}IRECTORS, OTFICERS,
EMTLOYEES, AGENTS AND ASSIGNS T'ROM ANI) AGAINST ANY ANI) ALL
CLAIMS,I}HMANDS, OR CAUSES OF ACTION (AND ALL LOSSES, LIABILITIXS,
EXPENSES, AND }UDGMENTS INCURRtrD IN CONNECTION THEREUT;TH,
INCLUDING BUT NOT LIMITED TO ATTORNEYS' TEES ANI} EXTENSES,
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COURT COSTS, AND OTHER XXT'ENSHS INCUKRXD IN ENFORCING THIS
INDSMNITY PROVTSION) OR FROM ANY OTHSR LOSS OR CLArM ARTSINC
rRoM THIKD TIARTY PEnSONAI, INIURY OR DSATII OR TROPERTY DAMAGT
BROUCHT TY ENGINHER OR ANY OF ENGINEEN'$ EMTLOYEES, D:RECTORS,
OTFICXRS, AGENTS, OUTSIDE ADVISORY OR $UPPORT CONSUTTANTS, OK
RTrI{ESENTATIYXS, OR BY ANY T}IIRD PA&TY, BAStrD UPON, ON IN
CONNECTION I /ITH, RESULTING FROM, OR ARISING OUT OT, THE
NEGLIGENT ACT O& OMISSION, OR MISCONDUCT OF XNGINXER',S
EMPLOYEXS, DINtrCTORS, OFTICERS, AGENTS, SUBCONTRACTRORS,
OUTSIDE ADVISORY OX. SU]'IJOITT CONSULTANTS, OR REPRHSENTATIYES.

THIS INDEMNIFICATION OBLIGATION IS IN ADDI?ION TO AIL OTHXR
LEGAL, EQUITABLE, OR INDEMNI}'ICATION REMEDIHS AVAILAB:E TO THE
AUTHORITY. THIS INDEMNIXCATION OBLIGATTON SURY:VXS T}IT
TERMINATION OR EXTIXATION OT'"HIS AGREEMENT.

H. INIEPENDENT CONT&\CIQ&. In the per{orma:rce of work or
Services herein agreed to, Engineer shall be deemed an independent contractor, and
any of its emplcyees performing work required hereunder shall be deemed solely
emplcyees of Engineer, or its subcontractors where appropriate.

i. OWNERSHIP OF DOCUMENTS. All documents, including original
drawi.ngs, estimates, specifications, periodic constructinn progress notes, and data
(collectively, the "Documents") shall be the property o{ the Authority, provided that
Engineer has received ful1 compensation for same due purslant to the terms of this
Agreement, in consideration of which it is mufually agreed that the Authority will use
them solely in connection with the project for which such documents were designed,
except with the express consent of Engineer, which consent will not be unreasonable
withheld. Engineer may retain reproducible copies of such documents at Engineer's
sole cost and expense. The Engineer agrees that it sha11 not reuse any portion of the
Documents that is unique to the Authority's projects or projects for any other client,
without the express written consent oI the Authority, which consent will not be
unreasonably withheld.

, ADTRESS OF NOTICE AND COMMUN:CATIONS. All notices and
communications under this Agreement to be mailed or delivered tc the Engineer shal1
be tc the following address:

Lockwood, Andrews & Newnam, Inc.
2925 Briarpark Drive, Fourth Floor
Houston, Texas 77442
Attn: Ms. Shelley Serres, P.E.
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All notices and cofiununications under this Agreement to be mailed or
delivered to the Authority shall be to the following address:

West Harris County Regional Water Authority
clo Allen Boone Humphries Robinson LLP
3200 Southwest Freeway, Suite 2600
Houston, ?exas 77427
Attn: Mr. Alex Garcia

K. AMXNDMENT. This Agreement, upcn execution by both parties hereto,
can be amended only by a written instrument signed by both parties.

L. ASSIGNMENT. The rights and obligations of thi"s Agreement may
assigned by either party only upon written agreement of the other party. This
Agreement sha1l be binding upon and inure to the bene{it of any permitted assigns.

M. NO WAIVER. No waiver by either party or any default by the other
party in the perforrnance of any particular section of this Agreement shal1 invalidate
any other section of this Agreement or operate as a waiver o{ any Iuture delault,
whether like or different in character.

N. NO THIRD.PARTY BENE}'ICIARY. Nothing contairred in this
Agreement nor the per{ormance of the parties hereunder, is intended to benefit, nor
shall inure to the benefit of, any third party, incl"uding the Authority's confractors, iI
any.

O. SEVERAB:LITY. The various terms, provisions and covenants herein
contained shall be deemed to be separate and severable, and the invalidity or
unenforceability of any of them shal1 not af{ect or impair the validity or en{crceability
oI the remainder.

P. RECITALS. The recitals written above are hereby found to be true and
correct and incorporated in this Agreement for all purposes.

a. AUTHORITY. The persons signing this Agreement warrant that they
have the authority tc sign as, or on behalf of, the party for whom they are signing.

X. SUBCONTRACTING. Ingineer agrees that it shall not subcontract any
of the work or Services to be performed under this Agxeement without the written
consent of the Authoritv.

IEXECUTTON pAGE FOLLOWSI
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WEST HARRIS COUNTY
REGIONAL WATER AUTHORITY

Bruce Parker

President, Board of Directors

LOCKWOOD, ANDREI,VS & NEWNAM,
INC.

Name

Title: Vr Z. Pr.s ,A"''+
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EXIIIBIT A

RATE SCHEDUTE

March 2015

RANGT OF CLASSIFICATION

Clerks, Printers, etc.
Secretaries
Executive $ecrelary, Administrative Assl., Proposal Asst.
CAD Manager
System Analyst, Computer Operators
Compuler Technicians l, Oraflsmen I

Cornputer Technicians ll & lll . Drallsmen ll & lll
Designers,Gradel&ll
Designers. Grade lll
lnspectors, Project Representatives
$enicr Froject Representative
Right-of-Way Manager
Engineers | & ll, fngineedng Assistant
fngineers lll, Engineering Associate
Engineers lV
Engineers V
Engineers Vl
Frincipal, Project Director

rN HOUSE REpRODUCTTON COSTS (N0 MAHK-Up TNCLUDTD)

BILLING RATT PER HOUR

40.00
70.00
95.00

119.04
108.00
54.00
87.00
87.00

130 00
75.00

104.00
165.00
92.00

1 15.00
u4 aa
170.00
225.44
300.00

X*rox
Bluelines
Sepias
Mylars
Vellum

$ 0.05 per Capy t8% " x 11")

$ 0.ZO per Square Foot

$ 1.50 per Square Foot

$ 3.75 per Square Foot

$ 2.30 per Square Foot
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LUPHER, LLC 
HOURLY BILLING RATE SCHEDULE

*2012 *2013 *2014

SR. Project Manager, RPLS $171.00 $176.13 $181.41

Project Manager, RPLS $135.00 $139.05 $143.22

Project Surveyor, RPLS $114.00 $117.42 $120.94

SIT (TBPLS Certified) $90.00 $92.70 $95.48

Survey Technician $83.00 $85.49 $88.05

Sr. CAD Operator $87.00 $89.61 $92.30

CAD Operator $72.00 $74.16 $76.38

1-Person Survey Crew $90.00 $92.70 $95.48

2-Man Survey Crew $135.00 $139.05 $143.22

3-Man Survey Crew $185.00 $190.55 $196.27

Administrative Assistant $66.00 $67.98 $70.02

Mileage (Per Mile/Per Vehicle) IRS Rate IRS Rate IRS Rate

Map Record Copies (Per Map) $25.00 $25.75 $26.52

Deed Record Copies (Per Page) $1.25 $1.29 $1.33

GPS/RTK (Per Hour/Unit) $15.00 $15.45 $15.91

Reproduction Cost Cost Cost

Deliveries    Cost Cost Cost 

Parking Cost Cost Cost

As-Bulits Utility Maps Cost Cost Cost

SubConsultants Cost + 10% Cost + 10%Cost + 10%

Surveying Rates

Misc. Reimbursables and Expenses

* 3%  Rate Increases on January 1st of each year



















ADDENDUM No.5 TO AGREEMENT FOR PROFESSIONAL SERVICES 
(LUPHER, LLC) 

This Addendum to the Master Services Agreement (the "Agreement") for 
Professional SlU"veying Services (the "Addendum") is by and between the West Harris 
County Regional Water Authority (the "Authority") and Lupher, LLC ("Contractor"), to 
be effective the 11 th day of June, 2014. 

WHEREAS, the Authority and Contractor originally entered into an Agreement 
for Surveying Services, dated June 13, 2012 (the "Agreement") to perform certain 
professional surveying services or such other related services that may be required; and 
amended by Addendum No.1 on July 11 , 2012, Addendum No.2 on March 13, 2013, 
Addendum No.3 on June 12,2013, and Addendum No.4 on March 12,2014 to increase 
the potential maximum amount that the Contractor may earn for all Work Authorizations; 
and 

WHEREAS, the Authority and Contractor now desire to amend the Agreement as 
reflected herein. 

NOW, THEREFORE, the Authority and Contractor, in consideration of the 
mutual covenants and agreements herein contained, do mutually agree as follows: 

1. The attached Exhibit B - Basis of Payment shall be made a part of the 
Agreement for all purposes. 

WEST HARRIS COUNTY REGIONAL 
WATER AUTHORITY 

LUPHER, LLC 

/?Jr 0 Q D,. '111/14-
Robert A. Lupher, Executive Vice President 

G:\I110\3487-03\Survcyors\Luphcr, LLC\Conlmcl\ADDENDUM No 5_Luphcr LLC.doc 



EXHIBIT "B" 

BASIS OF PAYMENT 

The potential maximum amount that Contractor may earn for all Work Authorizations 
issued pursuant to this Agreement is $1,100,000.00 

All Work Authorizations shall specify one of the payment options listed below. 

Option 1 - Lump Sum Basis 
The lump sum shall be equal to the maximum amount payable and based on an approved Level 
of Effort proposal. The lump sum includes all direct and indirect costs and fixed fee. The 
Contractor shall be paid pro rata based on the percentage of work completed and per the 
provided draw schedule (if applicable). For payment, the Contractor is not required to provide 
evidence of actual hours worked, travel, overhead rates or other evidence of cost. 

Option 2 - Specified Rate Basis 
The specified rates for each billing classification are shown in the attached Hourly Rate 
Schedule, Exhibit "B-1". Payment shall be based on actual hours worked multiplied by the 
specified personnel rate which includes direct labor and indirect cost and fixed fee. 

G:\III0\3487-03\Surveyors\Lupher, LLC\Contract\ADDENDUM No 5_Lupher LLC.doc 
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Sharon M. Mattox Attorney At Law 





















 
 

 
   
 
 
 
 
 
 
 

McFARLAND + McFARLAND, LLP 



BILLING RATE SHEET 

ATTORNEYS – PER HOUR 

Most Junior Associate:  $325.00 

Most Senior Partner: $550.00 

NON-LAWYER PERSONNEL – PER HOUR 

$75.00 – $175.00 

Timekeeper Title Rate

Charles McFarland Partner $550.00 

Mark Merrell Partner $500.00 

Laura Manion Associate $425.00 

Chantelle Vilaverde Paralegal $175.00 

Cristabel Jimenez Legal Assistant $75.00 
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JOYCE, McFARLANn * McFARLAND LLP

Ieff l-, Ioyce jjoyce@jmmllp.com
Dlrocl Oial 7 13,222.11L3

January 5,2015

?'!2 Main Street, Suite 1500
Houstnn, TX 77802

Mair 71 3.222.1112
Fax ?'13.513.5S77
wr,trw.JmmllP.ccm

Board of Directors
lVest Haris Couaty Regional Water Authority
clo Katie Sherborne
Allen Bocne Humphries Robinson LLP
3200 Southwest Freeway, Suite 2600
Xoustoa, Tsxas 77*27

Re: Condemnation and Acquisition Matters.

Dear Ladies and Gentlem€n:

Joyce, McFarland + McFarland LLP has had the privilege of serving as yoilr counsel in the
above-referenced matter.

Charles McFarland is &e Joyce, McFarland + McFarland partner who has besn working with
you. As you know, Charles has decided to leave Joyce, McFarland + McFarland and form a

new law firm, McFarland PLLC, focusing exclusively on condemnation matters. Although
we are disappointed 1o see him leave, we wish him well in his new enterprise.

We are working with Charles on various transition issues and want to advise yau his
departure date will be Thursday, January 15,2015. It is our understanding that yau desire
Charles to continue handling lhe above-captioned matter at his new firm when he leaves

Joyce, Mclarland * McFarland. We respect yo,ur decisicn and will implernenl it with
Charles.

All fees and litigation expenses through January 15,2015,lhalwere incurred by and owed t*
Joyce, McParland * McFarland wi11be owed 1o McFarland PLLC. Accordingly, you should
direct any paymsnts for those fees and expenses to McFarland PLLC and nol Joyce,
McParlaad .1- McFarland.

In orde: to expedite the transfer of your case to McFarland PLLC, we request that you or
yaur authorized representative sign and retum the enclosed duplicate original of this letter.
Upon receipt, Joyce, McFarland * McFarland will prcmptly transftr the client files cur:ently
held by this firm regarding the abovs-refsrenced matter to h{clarland PLLC. Please be
advised that Joyce, McFarland * Mcf arland may retain a copy of some or a1l of such files for
our records.
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By signing &is lettrr, yo$ ate agreeing to the terms stated above, including the obligations
with r*spec1 to all fees and expense$ incurred to date on this rnatler. As indicated by
Charles's signature below, McFxland PLLC agrees with all terms gontained herein.

.We 
understand that you desiro that thr work bs *ansferred in its presett state wi*:cut

ecrnpletion or review by Joyce, McFarland * MeFarland befare the transfer, and that you
fi:rther desire lhat, as af the date you sign below, Mcla:land PLLC will have the sole

responsibility {br completicn of the work relating tc the projects mentioned above, for any

fina] review tc determine if ther* a{e any changes or revisions which shoul* be r:rade, and fol
any final work product.

'We war:t you to know we have appreciated rrpresentirg you in the above-captioned matter.

Should yau lrave any questions, please feel free to contact me directly at7t3.222.1113.

v

i hereby acknowledge and agree to the contents of this 1et1er:

McFaaIaNoPLLC Wnsr HaRRts CouNrv Kaclcxni, S/arln
AuruorITY

By
Charles 3, McF*rland

J

Date: \* 6 - l{ )ate: /*./#* X*xS

















 
 

 

 

 

 

 

 

 

 

 

 

 McKim & Creed, Inc. d/b/a SURVCON 

 

































 
 

 
   
 
 
 
 
 
 
 

Mustang Engineering, L. P. 































 
 

 

 

 

 

 

 

 

 

 

 

Myrtle Cruz, Inc. 

 

 

 
 

 

  



AMENDED AND RE$TATSD AGRCTF{A$T F'OR BOOKKEEPINC SNRVICSS

STATE OT TTXAS :

:

COUNTY OF HARRIS

THIS AGREEMENT for Bookkeeping Services, (the "Agreernent") is effecLive as of

+l-^ 1 sr ,-l-,, ^€ T,,-^ a.l1 A /+1- ^ \\D+Lrrs r ,*y v! u*,€1 2AL4, (the "Effective Date") between West Harris County Regional

Water Authority (herejnafter caLfed the "Authority") and MYRTLE CRUZ, INC.,

lr^-^r--t+ r.fed the "Bookkeeper") and in consideration of the mutual covenanr-s\trErclllqr Lgr uaf,

and" agreemenls herein ccntained.

l-,

Any and all aqreemenls currentfy in effect between Bookkeeper and the

n,.+1.^-.i f ,, l-ormi nrtod hrr mrrf rr: I :nraamani* :q nF M:rr ?1 )n1 A Roa.i nniAutnor]ty are ^,*r e-, LUr1. DegrrilrIng On

Lhe Effective Date, the Bookkeeper shal-1 render the following services to the

a.r+'l-.nrjt_rz a1'l services shall be rendered in a professional, Competent and

Lime-Ly manner.

&OT{?fiI*Y ENU}dER;&TSD sER:IICFS

Maintain bank accounLs, savings accountsr certificates of deposits
and other accounLs as may be necessary and authorized, and reconcile
such accounts on a monlhlv basis,

Deposit District funds in the appropriate account on a timely basis.

Prepare and present for Authority Board of Directors (hereinafLer
cal:€d the "Board") approval of all checks, with invoices
attached, drawrr on th€ District's accounls.

Maintain and reconcile monthly all cash accounls for the Authority's
accounls.

Prepare monthly statemenls showing all activity within each of the
abcve funds/ and the current distributj-on of monies within each fund.

rr^.1 -+-;* -11 :-r'rqrrrLqr rr o!r -1ournals and ledgers pertaining to the Authority's funds
in a manncr consistent witir the statute creating the Authority, and
in accordance with generally accepted accounting procedures, policies
and regul-ations adopt.ed by the Board and lhe Texas Commission on
Environmental Quality, Water District Financial ManagemenL Guide,
adopted March 2004, and in such a manner Lhat excessive auditing
nrnnadrrraq ^r arlirrq.l-ments irrr rhp Arrihorifrrts aUditOf are nOttJlvvvug!vJ

-^-,,.i -^,-:! gv u!! gg.
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Pano ? n€

CnmnlFrtp n.)sfinO anCl CIOSe all -^,.---l- --,.1 lpdaors r^rithin fnrt.rz firrovvrtllrfsLs yvrLally qrru etvJU Grf JUUIliqrD dlIU rsuVs!J wfLrlirr !vrL)/ !f,vs
(45) clavs fol I owi nr-r I he pnd nf Arrf hnri l-rrt q f i er:l rro:r\.v/ Y *.," ! Jrq!.

Assisl the Authority/ s auditors to efficiently perform the annual
arrdit- inr-lrrdino use of Bookkepncrf s offir-r. facil,ities durincr fhpLltg

field audit. and using best ef fort.s to comply with recornmendations
conlain*d in Audilors Annual Managemen: ],etter to the Board.

Invest bond proceeds and surplus funds j-n inle:est b€aringi time
depcsits in accordance with slat* law and the Authority/ s inveslment
policy.

Prepare and provide for review (at least quarterly) an investment
report detailing compliance wilh lhe Texas Public Funds Investment
Act and the Authority's investment policy- Serve as investment
officer cf the Aulharity and maintain file for audilor review. Obtain
t-reinjno ner-eqqrr\/ tn cnmnlrr wi1-h qfete .enUlatiOnS.J""."Y

Verifv on a continual basis that securlties Are nrclvicled for the
Arr1_ hori l-rz/ s frrnds in accordance wj th state l,ew :ncl Roarr-i nol i r.rz
Provide for review {at leasi quarter}y) a listing of the pledged
securities and their stated market value.

Work with consuftants to prepare annual budget for various Authorlty
funds with monLhly increments and compare b,udget with actual
expenditures on a monthly and cumulative basis.

Attenril mep.f i nos nf J- he Rn,,rrd - i nr-l rrrii nrl hrrf not limited to the/ LL'v

monfhIrt mpr.]- ino :q raflrtacJ-orl hrr Fha Pn:rd nl I naaii^n .lLendanCeIL'vvefrrY

wi-ll be included in the base rale.

Prepare checks fcr Directors in accordance with qruidelines of t.he
I.R.S. as related to "Statutory Employees". File the appropriate
f n-mc 'l-rnt. h nrr: *!^-1 ,. --.l ---.,: l I \/ Rnnlrlzaaner w.i 'l I e 1 sn nrlgvidgMrnD UVLII UUqtLgrry qltu qlrrruarlrv. uuv^Aggl/gL wItI oIJU lJr
annual W-2 forms for the Directors.

Denns i f frrnr-ls rer:ei rrr.cl hrr f l6: Arrf hnri f rz :nd nnsi n,erzmonts tO On-l ine
reporting system. Transfer dcposit'ed payrnents by wire transfer t'a
Trustee as received and verify receipt of these funds. Reconcil-e
redistribulion cf funds monthly and annually according to the
indentur€ agreement.

Calculat* late penalties and generate invoice fr:r this fee arhen
pa\.Ir&ent is received.

t1

la
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Prepare mon1-hly report of fees collected for both ground water and
surface water to update the Authority on surfac€ h/ater conversisn
percentage. Annually this jnformat-ion will be compared Lo the
information provided by the Harris Galv*ston and the Fort Bend
Subsidence District. A report. will then be prepared on discrepancies
This report will be lhe basis of refunded overpayments or billed
underpaymenls. The Boakkeeper will $end cut the initial co:lection
letters and assist with ongoing collection p.rocess.

Ilea ronnrf nron:rori fnr n:\mFnJ- ovnon1_ i nnq 1. n rrnd:f a tha -^nt inrli nnUvJ}UvIJuygquvuvll9ll]grllY

flisr:loslr€r ren1.1rf with fhp nerrant=n6 Af anlleCtiOnS and Othef
infarmatir:n on the wate r usag€.

The above enumeral€d s€r?ices will be perform€d in a timely and competent
manner for compensation of the services provided by the Bookkeeper to the
Arrt-horifrr on a rFCrrrrino hnsis.

::.

As consideration for the services rendered by Lhe Bookkeeper to the
Arrthnri t- rr Arrthori f v shal I narz j-o Rnnkkeanpr As r-crmnensatiOn fOf Lhe abOVerruurrva4c),/

--+^J -^-,/.i -oc _ Fhcr R:co Ref e of Sl O _ 5n0 0O nr.r month. .l-6 ...mman-F Ongllut[gLdLgu Jg!vLUsJ/ elrs roJs r\aus v! yrvrJVV.vv pv! ttLUL]Llr/

the Effective late. Xxhibit 'oA" includes additicnal detail of the recurrinq
servic€s rendered as enumerated i-n the Base Rate.

In addition, the Bookkeeper shafl render additicnal services not
enumerated in paragraph I or in Exhibit "A", as requested by the Board or
required by revised agency regul-ations and wilf be paid at the rate of
$65.00 per hour detailed on the monthly billing. :f t'he servj-ce j-s to be

^"*-'r ^^ --ldition to Lhe ab*ve enumeraLed services, an amendmenl lca !suq!!lr19 aL

t.he conLract wiIl be presented to the Board fcr consideration and

approval with the description of servjce and the monthly amount of the
fee.

The Authority shall pay the Bookkeeper for all out-of-pocket
avn6nqaq rorqonabfe and neCessarily incurred by Bookkeeper in the
^^-r^ ^F the services described herein, includinq but. not limitedygr !vrlrlarr9c vl

tn nri niinn ronrndrrntinn nf rlnnrrmanf q lnnc r'l i cf :n-a talanhnna n:.j1LrJ pllrrL-Lr]g/ l*r-- --*-S/

nrrst^.rrr - I er-loer lri nr-l erq - :nrl s1. nr:.rF: of documents. The f ee f or out-of -yvu euYu / +evYv! v!lrsv! v /

nnclzot avnonsq5 will be a "flat fee" of $450.00 per month. If there is a

sner:ial nroier-* i *i ^- -rJ i F i ^'.-r ^^-'i oq ,,rr rrnqtarYa the bill f Of SUCh

will be presented to the Board for approval.

1?
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In addiLion, a monthly fee of S975.00 will be charged for
services rendered wjth respect to trackinq, billing and preparing monthly
reports for past and future operat.ing and maintenance cost-s and capital
costs (including wichout limitation, realty interest acquisition,
construction, surveyj-ng, 1ega1, and engineering costs) refated to the
Second Source Water Line project. This fee will be charged direcLly to
the Second Source Waler l,ine Jaint Facilities accounl, "the Second

Source",

The Authority shall pay the Bookkeeper for al-I out-of-pocket
expenses reasonably and necessarily incurred by Bookkeeper in the performance

of che services described herein for the Second Source, including but not
limited to printing, reproduction of documents, long distance teLephone
r-nlls. nrrslane- ledoc.r hindors and naner- rncl sl-nreoe of documents, The fee/t'""uuYv//ullg

for out-of-pocket expenses wifl be a "fl-ar fee" of $100.00 per month. If
j'hprp ie a sncn-i:l nrnior.t rF^'..i-.i--^ -rr.l&i^--r ^^*l^^ ^-^ nnqfado tho hj]]Lrlg!c rJ o -lJsLfaf prvJsuL !gvurrflly GuurLIUlrqI uvvagD v! vuoLqyvt urlE u

for such will be presented to the Board for approval.

Bcakkeeper wi]1 maintain accurate reccrds of all tj-me and materials
contributed to Authority services, and Lhe Authority will have the right, on

reasonable nclice, to audit such records. Bookkeeper will submit a detailed
monthly invoice indicatingi all fees and hourly services, together with any
Frrnlzrrn rlnarrmanl- rl-i nn ra^lracl- od hrr i-ho Arrf i'rnri l- rrucun uP uuuuflrsfrLqLrvlr !s\4usJLsu !j LilE nuLrlu!f Ly.

NON RECURRING SERVICES

ITI -

The Bookkeeper shalI provide services of a non recurring nature to
the Authority including but not limited to, work related to bond issues,
release of escrowed funds, refunding bond issues, revision of debt service
schedules lc reflecl changes to debl and cocrdinali-an wi|h the trustee
regarding reserve requirements and annual debl service payment.s, assistance
providing documentation to the arbitrage rebate specialist and defeasance of
bonds,
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Services that wiff be deemed non recurring will be bil led at Lhe rate
listed in Xxhibit \1A/r at th* time the service is perform*d and rrill b*
comprehensive of the work required from inception to compleLion of service.
Additia::al detail" of the scope of work fcr each servj-ce is listed in Exhibit
"A" wi-th the fee schedule for each service. Fees of additi*nal services for
new money bond issues, refunding bond issues, and bond anticipaLion notes
will be assessed and billed at the tinr.e cf fundino such bond issue or
ant i ci nat i on not-e.*-- *- --r -,tLe .

IV.

The Authorif v sha I I i-nstruct a-L1 contractors, vendors and service
rtrnrpspntaf irrp.q O: the AUti:Oritv to srikrmif all bill_S and invciCes tO
Rnnlrkeonar rt I o:qt f irzo / q\ rl:rrq nri ^r f n rn\r qnhorlrrl orl maal- inn< n€ t ha

\r/

Board. ft is undersl*od that any bill or invoice submitted subsequent to the
said five (5) day period, shal-l be paid if possible aL said meeting, but wilL
nnf ner:trs.sa ri I v be re f l-ecled an the cash anal v.s i s schodrrl e

v,
Upon Lhe Effective Date, Bookkeeper shal] provide the Aut.hority with a

nrr'hl i- omnl^\16aq hl:nlror nncif inn lrnn.l ^^--li_tiOiled thaL BOOkkeeper wi]l-,"].""',"/Uvllur

faithfully account for all monies which shall- come in to Bookkeeper's cuslody
under Lhe terms of its service aqreements, incLuding this Agreement and

otherwrse, at Lhe discret-ion of Lhe Board, in the amount of two hundred fifty
thousand ($250,000)do}lars. The cosl of such bond shall be borne by the
Authorit.y. The bookkeeper agrees to maintain at Lhe bookkeeper's sole cost and

expenses, Professional Liability insurance with limits not less lhan one

million, {$1.000,000} dollars each claimlannual aggregate.

Tn addiLion, Myrtle Cruz, fnc. shall obtain a crime policy in an amount.

to be determined by the Board, with a single insured being the Wesc Harris
r'-nrrnfrr Paninnrl Waler AuthOrily, and shaf] prOvide a Certj-fiCate Af insuranCe tO
tha arrj-hnrifrr fhe lirnit for this coverage shall be len million ($10r000,000)

dollars and the policy will be paid by Myrtle Cruz, Inc., to be reimbursed to
Myrt.le Cruz, Inc.by the Authority with proof of paymenc. The estimated cost of
this coverage is $18,500 per annum.
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The terms of the Agreement shall be for a period of one (1) year,
from the Effective Date, and will be automatically renewed for successive one
year terms thereafter or for such other periods as the parties may agree.
This Agreement may be terminated, with or without cause, by either party upon
thirty (30) days written notice to the other party. Bookkeeper shall not be

entitled to any payment or further payment other than for work actually
performed or for material or supplies furnished prior to termination. Upon

termination of this Agreement, the Bookkeeper sha1I deliver all Authority.
The execution of this contract acknowledges receipt of the Authority's order
establishing a records management program and designating a records
management officer, (the "Document Retention Policy"), a copy of which is
attached as Exhibit \\B/'. Myrtle Cruz, Inc. agrees to maintain all Authority
records in Myrtle Cruz, Inc. possession in accordance with the Authority's
Document Retention Policv.

Executed in multiple copies as of the date shown above.
WEST HARRIS COUNTY REG]ONAT, WATER AUTHORITY

BOOKKEEPER

MYRTLE CRUZ, rNC.

President, Board of Directors

ATTEST:

Secretary Directors

resident



T HARRIS COUNTY RXGISXAL WATER AUTXORITY

BIT "A"

ii of Services included in base rat* , frr*mcrated $ecti*n I -hiumbsr 1-18

rrronthly ieg includes preparing for moeling; e-mail* tr direcicrs, preparalion
repa* and c-mail of report, preparing check* and copie* for meeting-

Budget Comparison. Schedules of Remaining Balance in Separate
with Funds deposited by Sistrict

ransiers to Regione Bank of pumpage and surfae* water fees collected. Coordination
,h Regions cn transfers; including monlhly lransfer and annral irue up
r indenture agreement.

thly Reconciliation of Bank $taiements a'ld Mgney Marke! Accts

t sf District Funds; including Monthly Investment Report.
includes collateral pledge report and the updates required by bank.
als* includes coordination with trust depository and verificatio* of their siatements

reports on Monthly Basis to Update Oirectols W-2. Filing 941 quart*rly
nd Annual Filing of 1099 and 1096 forms. Quartedy payrall tax depo*its.

of Dlrectors fees on monthly basis for annual legal limii.

racking conlracts paid with total amt due/ retainage and completion %. including conlracts
require developer participation and splits related ts th:se prcjeci ccsts.

of monthly disbursements and making the transfer from the applicable

* cn deposits , i.e. ,improvement, construction, oirerating and ary other funds on deposit

Books for Audit. Reconciling all accounts to Sank bala:lces.
books are posled quarterly. Then prepared lor audit f*llcwing the JanJary
ing. truring the 1st quarter of the year we spend e*ra lime preparing the

*oks and discussing lirancials with the auditors

{Curre*ly uslng both a financial reparting firm and an auditor}
Purnpage and $urlace Waier Fses. fnteri*g Fumpage and Surface Water fees

spread she6t f6r annual lracking. Listing on Deposit Recsrd for audilor.
ion with bookkeepers/ w€ll owners tc reque*t delinquenl payrnenls

explain and correct payments, etc"The spreadsheet
tlows u$ to maintain records for the use of your audit*r and engine*r and cperator

groundwater conversion percentage and for annual exc*pticn and .o.t:nuing disclcsure report"

pumpage reports if not received, send ort delinqu*nts noti*es, delinquelt bills and track
of payment. Provide information to aatorney for collcction of delinquent fees upon request.

Disclosure reporting regarding amount pumped ald surface watsr used and
id to establish percentage of collections . List of the tcp entities pumpiag waler and using

ace waief to determine financial information that is provided annuallv to the disclosure counsel.
percentage of payments from MUD versus non-MUDS.

ng report irom engineer with amounts paid io IA/HCRWA and tle
fcrmation repo*ed 1o the Authority on annual wate. consumption :o deterrnire

ect;on percentage.
cr refund exceptions and follow up with colleclian of funds. $e nd fcllow up notices
prerent the remaining unpaid exceptions io the finalce ccmrnittee for action by th* delinquent atiorney

We will prepare and work with District consullants tc adcpt
operatilg budget (included in monthly fee). Most of the additional work

the budget is attending meetings and confcrencing with consullants on prcj*ctions
operating, con*truction, debt seruice numbct-

Galveston $ubsidence Oistrict requiremenls th*t Wl-lCRl tA is ihe permifiee
nd must repor! accuralely water u$ed and perc*nlagc of sudace water r*quires extensive

up with the well swners/ muds to ve rify reccipt of pump*ge repo*, paymenl and process
le fees. Any moditication$ to the original forms must be notaled and comn unicatcd to the engineer.

racklng paymeni from entilies with capital credit Alt{tr agreernente fsr allernate
, effluenl credits and various agreements to determine prr$Fag6 amoun! due.

lendance at the regular monthly meeting and any ather cornmiltee ffseting
requested lo attend. Finance co*mitteel special budget mtg

Scheduled conference calls with Attorney, Financial Advisar, Engineer, Auditor as called

nccessary to discuss continuing disclosure, exceptio*s, budget, insurance, long range

nning , various othel reasons.

invoice$ as requested by engineer for purchase of grcundwater credits

of check tc enul*eer for

ll: oaraqranh 3f are billed as fellolrs:

rack until invoice is naid and transfer of credits

Flat Fee {monthlv} $450.00



$ervrces nat included ln thc basa rate {above} nat listed in Nan Recurring $ervices {belaw}
will bs tracked and detailed {ar charqe atthe haurlv rate.

ADDITIOHAL SERV]CES BILLED AT:

To be charged to Second $ource Joint facilities Oper*ting Asscunt end billed to coniractual parties.
This lee includes billing to North Fort Bend Watsr Arthority for share of debt service on the Texas Water Developr*errt 6on* ; Seriss 2012.
This Fee also includes any billing to trlorth Fort Eend Water Authority for capital expenses on the second source prcject that are
not fu:rded with the bonds and lhe lracking to determ;:le each Authority 's prorata share of the expen$es.

JOINT EXpEltl$E$; Are billed as follows;

SERVIC€S PROVIDED J !'lon Recqrrinq.
(the foliowing will be charged as a flat ratc far each {and not at hourly rate).}

1 $als of Bsnds

Work wilh iinancial adviscr, attorney to provide informaiion for documenls provided to rating agencies a*d

for the documeniation nseded t6 comp'ete the bond sale. Coordinate with baak on arnount needed ior

collateral , the f*nding doeurn*nts and the $.es for payment and to Capital Account" Establish n€!r/ account

iof lh6 proceeds so these lunds can be lracked seperalely and work with Engineer on applicable use of funds.

Set up debt service requirements provided by fnancial advisor and coordinate with Truslee cn new fessrvs anounl

and new debt service amount for monihlv lfansfers.

Refundinq Bond lssue

Coordinale wiih Financial Advisor, A(orney on ci*sing rrlemo and distribution of proceeds. Wire funds from
Dietrict accounts if required prior to closing, Naiiiy bank of fundi*g and arrange collateral with bank for Disirict depasits. Upd*le atl
debt schedules to rellect changes to debt seruice payrnen:s. And noliy iiustee of change to monthly transf*r fcr debt *ervic* requireme*ts

3. Defeasance of Existinq Bonds

Cosrdinale with Attoney and Trusteee as paying agent on amount of defeasance and wiring instructions

for funds. W*rk with financial advisor on modification of the debt service schedules I n*liiy auditar and
Truslee ior monthly transler fcr Debt Service Requirements and adjusl reserye balancc necessa.y.

Rslease qf gg6rot{&d_& nds,
Determine amourts released lsr invoices already disbursed and amoulls relsased lar pr*funding paynlent.

Determine ahe appropdale sstJce of funds to reimburse any previously disburssd annsqnls.

Work with auditar te update the lctal amount spent on capital projects with each f*craw Release.

Arbitraoe Rebate Calculation done bv Omni Cap

EACH SFRIFSProviding documentation and record research to Arbitrage Rebate Specialist

Frsvide documentation of pdcr yea.s eaned interest on money rna*et, cedificate of depo*ii,
and documentation of distributian of bcnd ploceeds . $n annuel basis provide trust statements and summarv
On annual basis provide trust statg.nents and s::mrnary to Cmni Cap for future Arbitraqe rebate Catculations AIlil{UAL



 
 
 

   
 
 
 
 
 
 
 
                       PAS Property Acquisition Services, LLC 

 
 
 
 



























ASSIGNMENT OF MASTER SERVICES AGREEMENT

PAS Property Acquisition Services, Inc. (the "Assignor") and West Harris
County Regional Water Authority (the "Authority") are parties to the Master Services
Agreement dated fuly 13,2011 (the "Agreement").

The Assignor now wishes to assign all its rights, obligations, title and interests in
and to the Agreement to PAS Property Acquisition Services, LLC (the "Assignee").

Now, therefore, the parties hereto agree as follows:

I. Assignor agrees to assign, and Assignee agrees to accept such assignment
and assumes all of Assignor's rights, obligations, title, and interests in and
to the Agreement.

II. The Authority hereby consents to such assignment.

EFFECTIVE as of February 29,2012.

ASSIGNOR:
PAS Property Acquisition Services, Inc.

ASSIGNEE:

PAS Property Acquisition Services, LLC

" Mark Heidaker, Manager
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AGREED TO AND ACCEPTED on April "1.1,2012.

WEST HARRIS COUNTY REGIONAL WATER
AUTHORITY

Parker







 
 

 
   
 
 
 
 
 
 
 

Prime Controls, L.P. 



























































 
 

 

 

 

 

 

 

 

 

 

 

Rapid Research, Inc. 

 

 

 
 

 

 











































Robert W. Baird & Company 
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First Southwest Company, Inc. 



















 
 

 

 

 

 

 

 

 

 

 

 

RODS Aerial Mapping, LLC 



AGREEMENT FOR AERIAL MAPPING 

This Agreement ("Agreement") is made this 12th day of May, 2010, by and 
between West Harris County Regional Water Authority, a conservation and reclamation 
Authority and a body politic and a political subdivision of the State of Texas, created 
under the authority of Article XVI, Section 59 of the Texas Constitution and operating 
under and governed by the provisions of Chapters 49 and 54, Texas Water code, as 
amended (the"Authority"), and RODS Aerial Mapping, LLC, a Texas limited liability 
company CContractor'l 

RECITALS 
WHEREAS, Contractor owns and operates an aerial mapping firm, the Authority 

desires to have certain aerial mapping services performed, and Contractor agrees to 
perform these services for the Authority under terms and conditions set forth in this 
Agreement; and 

WHEREAS, the parties have read and understood the terms and provisions set 
forth in this Agreement, and have been afforded a reasonable opportunity to review 
this Agreement with their respective legal counsel; 

NOW, THEREFORE, in consideration of the mutual promises set forth herein, it 
is agreed by and between Authority and Contractor as follows: 

ARTICLE I 
Description of Work 

Contractor shall perform certain services (the "Services") for the Authority, and 
Contractor shall be compensated for such Services as described in this Agreement. 
Contractor may not deviate from approved Services without the prior written consent 
of the Authority. The Services are further defined in detail in the Contractor proposal 
included as a part of this Agreement as Exhibit A. 

During the term of this Agreement, the Authority or Contractor may recommend 
certain additions or changes to the Services. In such case, the additions or changes shall 
be submitted to the Authority for approval in the form of a new proposal and fee 
schedule. All additional services or changes to the Services must be approved, as 
evidenced by written signature, by the Authority's Board of Directors (the "Board") or 
Wayne Ahrens of Dannenbaum Engineering Corporation, as allowed by the Authority's 
Second Amended Resolution Authorizing Approval of Work Orders and Change 
Orders, as may be amended from time to time. When any new services or changes to 
services are approved, another Exhibit shall be added to this Agreement, signed and 
dated by each party. The Exhibits added shall be sequenced in alphabetical order 
beginning with Exhibit B and shall be dated when approved by the Authority. 
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ARTICLE II 

Payments to Contractor 


The Au thority will pay the Contractor for services rendered as outlined in the 
fee proposal included as part of this Agreement as Exhibit B. All fees described in the 
fee proposal shall include charges for labor, materials, insurance, equipment and any 
other items required to perform the Services. 

Contractor shall submit a detailed monthly invoice (together with any back-up 
documentation requested by the Authority) indicating the Services performed for that 
month under the terms of this Agreement. Payment shall be made within forty-five (45) 
days of the approval of Contractor's invoice by the Authority. Contractor shall submit 
detailed invoices to: 

Original copy to: 	 West Harris County Regional Water Authority 
c/o Mary Jarmon 
Myrtle Cruz, Inc. 
1621 Milam, 3rd Floor 
Houston, Texas 77002 

Copy to: 	 West Harris County Regional Water Authority 

c/o Wayne Ahrens 

Dannenbaum Engineering Corporation 

3100 West Alabama 

Houston, Texas 77098 


Neither partial payments made hereunder nor approval of invoices shall be 
construed as final acceptance or approval of that part of Contractor's Services to which 
such partial payment or approval relates, nor shall such payments be construed as 
relieving the Contractor of any of its obligations hereunder. 

ARTICLE III 

Relationship of parties 


The parties intend that an independent contractor relationship will be created by 
this Agreement. The Authority is interested only in the results to be achieved and the 
conduct and control of the work including all safety procedures will lie solely with the 
Contractor. The means, methods and safety procedures are the sole responsibility of 
the Contractor. Contractor is not to be considered an agent or employee of the 
Authority for any purpose and the Contractor will not be entitled to any of the benefits 
that the Authority provides for its employees, if any. It is understood that the 
Authority does not agree to use Contractor exclusively. It is further understood that 
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Contractor is free to contract for similar services to be performed for other companies to 
the extent that it does not interfere with the performance of this Agreement according to 
its terms and conditions. 

ARTICLE IV 
Standard of Care and Regulatory Requirements 

Contractor covenants with the Authority to furnish its best skill and judgment in 
performing the Services for the Authority. Contractor agrees to furnish efficient 
business administration and superintendence and to use its best efforts to furnish at all 
times an adequate supply of workmen, materials, and equipment, and to perform the 
Services in the most expeditious and economical manner. Contractor agrees to exercise 
reasonable diligence in performing the Services, using the degree of care and skill that a 
prudent person in the same or similar profession would use. 

All work will be done in strict compliance with all applicable federal, local, city, 
county, state and any other regulatory rules, regulations and laws, and any codes which 
may apply to the Services being provided, including but not limited to standard ASPRS 
CLASS I practices and applicable rules and regulations. Contractor shall observe and 
comply with all applicable Federal, State and local health and safety laws and 
regulations. Contractor will obtain and maintain, at its sole cost an expense, all permits 
and licenses required to perform the Services and will be responsible for securing 
inspections and approvals of its work from any authority having jurisdiction over 
Contractor's Services. Contractor shall immediately notify the Authority of any 
suspension, revocation or other detrimental action against any license, permit or 
certification required hereunder. 

ARTICLE V 
Indemnity and Insurance 

Before commencing any work hereunder, Contractor shall furnish certificates of 
its insurance to the Authority evidencing the following insurance coverage of 
Contractor, which coverage shall be maintained throughout the term of this Agreement. 
Such certificates shall contain a provision that coverages afforded under the policy will 
not be canceled or modified without at least seven days prior written notice to the 
Authority. Renewal certificates shall be provided at least 30 calendar days prior to the 
termination date of the current certificates of insurance. Certified copies of each policy 
shall be furnished to the Authority upon the Authority's request. Contractor shall not 
violate or knowingly permit to be violated any condition of the insurance policies 
required by this Agreement. Nothing contained in this Section shall limit or waive 
Contractor's legal or contractual responsibilities to the Authority or others. 
Cancellation or expiration of any of said insurance policies shall not preclude the 
Authority from recovery against Contractor, or otherwise, for any liability arising under 
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this Agreement. Contractor shall give written notice to the Authority within 5 business 
days of the date on which total claims by any party reduces the aggregate amount of 
coverages below amounts required by this Agreement. Contractor shall obtain the 
following insurance from such companies having a Bests rating of B+jVII or better and 
licensed to transact business in the State of Texas: 

A. 	 Workmen1s Compensation Insurance covering liability ansmg out of 
Contractor's employment of workers and anyone for whom the employer 
may be liable for workers' compensation claims at limits as imposed by 
statute. Workmen's compensation insurance is required, and no alternative 
forms of insurance shall be permitted. 

B. 	 Employer1s Liability Insurance Limitations with limits of not less than 
$1,000,000. 

C. 	 Commercial General Liability Insurance with limits not less than: 
a. Each occurrence - $1,000,000 
b. General aggregate - $2,000,000 
c. Products-Completed Operations Aggregate - $2,000,000 
d. Personal & Advertising Injury -$1,000,000 

D. 	 Comprehensive Automobile Liability Insurance with limits not less than 
$1,000,000 (combined) 

E. 	 Excess Liability: $2,000,000/$2,000,000. 
F. 	 Professional Liability: $1,000,000/$1,000,000 

The Authority and the Authority's agents shall be added as additional insureds 
to all coverage required under this Agreement for all liability arising out of Contractor' 
work under this Agreement, except for worker's compensation insurance and 
professional liability insurance. All policies written on behalf of Contractor shall 
contain a waiver of subrogation in favor of the Authority and the Authority's agents 
and employees. In addition, all of the aforesaid policies shall be endorsed to provide 
that the coverage provided to the Authority as an additional insured will be on a 
primary basis, and not in excess of other insurance coverage available to the Authority, 
and will not seek contribution or recovery from the Authority or such other insurance 
available to the Authority. Contractor, not the Authority, shall be responsible for any 
and all policy premiums and deductibles due in connection with the insurance required 
hereunder. 

AS PART OF THE CONSIDERATION FOR THIS AGREEMENT, 
CONTRACTOR, FOR ITSELF AND ITS SUCCESSORS AND ASSIGNS, AGREES 
TO DEFEND, INDEMNIFY AND HOLD HARMLESS THE AUTHORITY AND ITS 
OFFICERS, DIRECTORS, REPRESENTATIVES, AND AGENTS, FROM EVERY 
LOSS, DAMAGE, INJURY, COST, EXPENSE, CLAIM, JUDGMENT, OR LIABILITY 
OF EVERY KIND OR CHARACTER, WHETHER IN CONTRACT, TORT, OR 
OTHERWISE, WHICH ARISES DIRECTLY OR INDIRECTL Y FROM THE 
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CONTRACTOR'S WILLFUL, INTENTIONAL, RECKLESS, OR NEGLIGENT 
(WHETHER ACTIVE, PASSIVE, OR GROSS) ACTS OR OMISSIONS RELATED TO 
OR ARISING FROM THIS AGREEMENT. THIS INDEMNITY AND HOLD 
HARMLESS PROVISION WILL APPLY WHETHER SUCH ACTS OR OMISSIONS 
ARE CONDUCTED BY THE CONTRACTOR OR ANY SUBCONTRACTOR OR 
AGENT OF THE CONTRACTOR. 

ARTICLE VI 
Termination of Agreement 

Either party may terminate this Agreement at any time, with or without cause, 
upon 45 days written notice to the other party. Contractor shall not be entitled to any 
payment or further payment other than for work performed or material, equipment, or 
supplies furnished prior to such termination. The Authority does not waive any other 
remedy allowed under Texas law. The Authority may also suspend or terminate a 
Work Authorization, without terminating this Agreement, upon fourteen (14) days 
written notice to Contractor, which notice requirement may be waived by Contractor. 
A suspended Work Authorization may be reinstated and resumed in full force and 
effect upon written notice from the Authority. Contractor shall not be entitled to any 
payment or further payment during such suspension other than for work performed or 
material, equipment, or supplies furnished prior to such termination and/or after 
reinstatement. 

In the event of termination of this Agreement prior to the completion of all 
services, Authority agrees to pay the Contractor for all work performed based on the 
percentage of completion. The Contractor agrees to provide, without any obligation to 
complete, all completed or partially completed deliverables in process on the date of 
termination upon receipt of payment. 

ARTICLE VII 

Document Ownership 


All documents, including original draWings, estimates, speCifications, periodic 
progress notes, and written data (collectively, the "Documents") shall be the property of 
the Authority, provided that Contractor has received full compensation due pursuant to 
the terms of this Agreement and subject to all of the following terms and conditions. If 
the Authority uses such Documents in a matter that is unrelated to the project covered 
by the Agreement, except with the express written consent of Contractor, which consent 
will not be unreasonably withheld, then any such use shall be at the Authority's sole 
risk. 
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ARTICLE VIII 
Subcontractors 

Contractor hereby represents that flight and aerial photography services will be 
provided by subcontract entered into by the Contractor. A subcontract for any services 
to be provided hereunder does not relieve Contractor of any responsibility under this 
Agreement. All subcontractors shall be required to maintain throughout the term of 
this Agreement insurance of the types and of the minimum limits set forth in Article V 
above, as well as aviation insurance required to protect against any claims, losses or 
damages arising out of or incurred in connection with performance of flight and/or 
aerial photography services. 

Contractor shall require that the Authority and the Authority's agents be added 
as additional insureds to all coverage required under this Agreement for all liability 
arising out of any subcontractors' work under this Agreement, except for worker's 
compensation insurance and professional liability insurance. All policies written on 
behalf of a subcontractor shall also contain a waiver of subrogation in favor of the 
Authority and the Authority's agents and employees. In addition, all of the aforesaid 
policies shall be endorsed to provide that the coverage provided to the Authority as an 
additional insured will be on a primary basis, and not in excess of other insurance 
coverage available to the Authority, and will not seek contribution or recovery from the 
Authority or such other insurance available to the Authority. 

Contractor shall make timely payments to all persons and entities supplying 
labor, materials or equipment in connection with the Services. Contractor agrees that 
upon completion of work called for hereunder, it will furnish the Authority with proof, 
satisfactory to the Authority, that all labor, material, and equipment for which 
Contractor has been paid and satisfied, unless the Authority waives such proof. AS 
PART OF THE CONSIDERATION FOR THIS AGREEMENT1CONTRACTOR1FOR 
ITSELF AND ITS SUCCESSORS AND ASSIGNS1 AGREES TO DEFENDI 
INDEMNIFY AND HOLD HARMLESS THE AUTHORITY AND ITS OFFICERS1 
DIRECTORS1 REPRESENTATIVES1 AND AGENTS1 FROM EVERY LOSS1 
DAMAGE1 INJURY1 COST1 EXPENSE1 CLAIM1 JUDGMENT1 OR LIABILITY OF 
EVERY KIND OR CHARACTER1 WHETHER IN CONTRACT1 TORT, OR 
OTHERWISE1 ARISING OUT OF CONTRACTOR1S PAYMENT OR NON­
PAYMENT OF ANY FUNDS TO ANY SUBCONTRACTOR OR VENDOR. 

ARTICLE IX 

General Conditions 


Agreement Controls. To the extent that there is any inconsistency between the 
provisions of this Agreement and any attachments or exhibits hereto, the terms of this 
Agreement shall controL 
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Inspection. The Authority and its duly authorized representatives shall have the 
right to inspect all Services being performed hereunder at any time. Contractor agrees 
to maintain adequate books, payrolls, and records satisfactory to the Authority in 
connection with any and all Services performed hereunder and to maintain such books, 
payrolls, and records for at least four years. The Authority and its duly authorized 
representatives shall have the right to audit such books, payrolls, and records at any 
reasonable time or times. 

Contractor agrees that it shall perform its obligations to the 
Authority under this Agreement so that the results thereof meet the specifications and 
requirements of this Agreement to the satisfaction of the Authority. 

Assignability. Contractor shall not assign its rights or obligations or any sum 
that may accrue to it hereunder without the written consent of the Authority, which 
shall be granted or denied in the Authority's sole discretion. 

Modifications. This Agreement shall be subject to amendment, change or 
modification only with the prior mutual written consent of the Authority and 
Contractor. 

Force Majeure. In the event either party to this Agreement is rendered unable, 
wholly or in part, by force majeure including an act of God; strikes; lockouts, or other 
industrial disturbances; acts of the public enemy; orders of any kind of government of 
the United States or the State of Texas or any civil or military authority (other than a 
party to this Agreement); insurrections; riots; epidemics; landslides; lightning; 
earthquakes; fires; hurricanes; storms; floods; droughts; arrests; civil disturbances; 
explosions; or other inability similar to those enumerated; to carry out its obligations 
under this Agreement, it is agreed that party shall give written notice of such act to the 
other party as soon as possible after the occurrence of the cause relied on and shall, 
thereafter, be relieved of its obligations, so far as they are affected by such act, during 
the continuance of any inability so caused, but for no longer. 

Agreement Subject to Applicable Law. This Agreement and the obligations of 
the parties hereunder are subject to all rules, regulations and laws which may be 
applicable by the United States, the State of Texas or any other regulatory agency 
having jurisdiction. This Agreement is governed in accordance with the laws of the 
State of Texas and shall be enforceable in the county in which the Authority is located 
and the Services are being performed. 

Waiver. No waiver or waivers of any breach or default by a party hereto of any 
term, covenant or condition or liability hereunder of performance by the other party of 
any duty or obligation hereunder will be deemed a waiver thereof in the future, nor will 
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any such waiver or waivers be deemed or construed to be a waiver of subsequent 
breaches or defaults of any kind, character or description, under any circumstances. 

Intended Beneficiaries. This Agreement is for the sole and exclusive benefit of 
the Authority and Contractor and will not be construed to confer any benefit upon any 
other party. 

Severability. The provlslons of this Agreement are severable, and if any 
provision or part of this Agreement or the application thereof to any person or 
circumstance is ever held by any court of competent jurisdiction to be invalid or 
unconstitutional for any reason, the remainder of this Agreement and the application of 
such provision or part of this Agreement to other persons or circumstances will not be 
affected hereby. 

Notices. All notices to either party by the other required under this 
Agreement shall be personally delivered or mailed to such party at the following 
respective address: 

CONTRACTOR 

(RAM) RODS Aerial Mapping, LLC. 
Attn: Terry J. Keeton 
6810 Lee Road, Suite 200 
Spring, TX 77379 

AUTHORITY 

West Harris County Regional Water Authority 
c/o Allen Boone Humphries Robinson LLP 
3200 Southwest Freeway, Suite 2600 
Houston, Texas 77027 
Attn. Alex Garcia 

With a copy to: 

West Harris County Regional Water Authority 
Dannenbaum Engineering Corporation 
3100 West Alabama 
Houston, Texas 77098 
Attn. Wayne Ahrens 
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Execution. The undersigned signatory or signatories for the Contractor and 
Authority hereby represent and warrant that he or she has full and complete authority 
to enter into this Agreement on behalf of the party represented, that such Agreement 
has received the approval necessary from the organization they represent, and to bind 
such party in accordance with the terms and conditions of this Agreement. 

[EXECUTION PAGES FOLLOW] 
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IN WITNESS HEREOF, the Contractor and Authority have executed this 
Agreement effective 

l 
ATTEST 

(SEAL) 

CONTRACfOR 

RODS AERIAL MAPPING, LLC. 


EXHIBIT A: SERVICES TO BE PROVIDED BY CONTRACTOR 
EXHIBIT B: FEE PROPOSAL 
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Exhibit A M
RODS 
Aerial 
Mapping. 

"- LLC. 
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ServIces to be Provided 

Limits: WHCRWA PIPELINE CORRIDOR 
Project Length: 23.9 miles 
Units: English 

RODS Aerial Mapping. LLC (RAM) greatly appreciates this opportunity to provide you with our 
proposal to perform professional photogrammetric services as requested. The following proposal is 
based on our understanding of the scope of work. Our proposed Scope of Services is as follows: 

PHOTOGRAMMETRY 
All surveying for this project shall be provided in English Units. New project control shall be established 
for the entire project. The digital orthophoto area shall extend the entire length of the project and shall 
cover width of the flight. 

Project Limits: Rods Aerial Mapping proposes to fly and perfonn Aerial Mapping for the attached layout of 
the WHCRWA pipeline corridor. The corridor is divided into three segments: lA, IB and 2. Segments IA and 1B 
are along a pipeline easement that was previously owned by Exxon. We are requesting a fee proposal for aerial 
photogrammetry along Segments lA and lB combined. All mapping will be developed in accordance with 
TxDOT specifications.The digital orthophoto area shall extend the entire length of the project and shall cover the 
width of photography. A 1200 foot wide corridor will be photographed. The mapping will be along a 600 foot 
wide corridor centered on the existing easement. The corridor is approximately 23.9 miles in total length. 

Flight: 

Upon notification of target placement, RODS Aerial Mapping will secure the aerial photography utilizing 

a preCision RC 30 Aerial Mapping Camera. The type of aerial film and negative scale to be acquired is 

as follows: 


Color at l' = 250' scale {1 ,500' AGL} for digital mapping 

6810 Lee ROlld Suite# 200, Spring, Texas 77379- Tel: 281-257-5250- FtlX: 281-94fH1251 



• Page 2 

Photo Lab: 

All aerial film will be processed in a custom lab to ensure the highest quality. The aerial film is checked 

and edited prior to the production of one set of 9"x9" check prints. Additional prints totaling one (1) set 

will be made as deliverables to the client 


Void and Obscured Areas: 

It is understood that these areas will be not mapped under this work order. It is anticipated that the 

produced mapping files for this project will contain some areas, which are void and/or obscured. It is 

recomeneded for these areas to be picked up by field survey. 


Aerial Triangulation of Mapping Photography: 

RODS Aerial Mapping proposes to utilize analytical triangulation to provide the supplemental control 

points necessary to sel the stereo models in the photogrammetric instruments. The procedure will be 

completed using a KL T Softcopy Station. 


Stereocompilation: 

Our stereocompilation department will use the computed horizontal and vertical control point 

coordinates and elevation values as the control for photogrammetric instruments to collect topographic 

design maps at 1" =50' scale of the project area. All visible planimetric features interpretable from 

photography will be plotted. This will include but not limited to: edge of pavement and edge of curbed, 

buildings, roads, parking lots, sidewalks, concrete pads, drainage structures, meters, valves, fire 

hydrants, utility poles, manholes and other indications of utility systems, shorelines, ditches, walls, paint 

lines, fences, signs, railroads, bridges, concrete slabs, trees and other visible features. Vertical 3D 

DTM data consisting of breaklines and spot elevations will also be plotted. The points are collected as 

the elevation changes by a pre-specified amount. DTM data will be collected in a manner that will 

accurately depict the terrain and will meet or exceed specified accuracy requirements for maps with l' 

contour intervals. Digital planimetric data will be provided in a specified format. Data will be provided in 

a AUTOCAD format. 


Accuracy: 

All digital mapping will comply with national Mapping standards for a 1 "=50' with l' contours. The 

accuracy of this data presumes that there is no discernable error in the ground control survey Ninety 

percent (90%) of the well-defined planimetric features as visible on the aerial photography will be 

plotted within 0.4' of its true location. The remaining ten percent (10%) of the well-defined planimetric 

features as visible on the aerial photography will be in error not more than 0.5'. In areas where the 

ground is obscured we recommend that the client supplement those areas with cross sections or 

profiles by field survey methods. 




• Page 3 
CAD Editing: . 
Our CAD department will perform a series of essential functions on the 1" = 50' scale database. This 
will include generation of contours for 1 foot. Contours will be generated using terrain-modeling 
software. A triangular irregular network (Geopak TIN) will be developed using both collected break 
lines and mass points. Edited contours will be provided in the Microstation format. Our Certified 
Photogrammetrist will perform a quality control review to assure completeness and review. 

Convert the reviewed digital mapping files in model format to finalized files adhering to the Texas 
Department of Transportation CADD standards. During this process many different actions take place, 

some of which are listed below: 

• Merge mapping-files 
• Verify extend of mapping 
• Join and concatenate strings 
• Check for crpssing breaklines I duplicate points 
• Close boundaries for obscured areas 
• Filter strings for unnecessary vertices 
• Process files for dangles, over-and under shoots 
• Review planimetry 
• Add control points 
• Translate according to specs 
• Review translated files 

DATA PROCESSING 

a) Scan aerial photography at 10 microns to produce a 0.25' ground pixel resolution. 

b) Perform aerial triangulation process to orient individual stereo pairs 

c) OAlOC: Review aerial triangulation report insuring acceptable residuals 


DIGITAL ORTHOPHOTOS 

a) Crea~e a digital el~va~i~n ~odel covering the project area to support the orthophoto rectification. 
b) Recttfy and mosaic digital Images to hold a 0.25' ground pixel resolution suitable for a 1"=50' map 

scale. 

c) OAlOC: Review final rectified images for seamless matching and uniformity 


Deliverables for Segments 1A and 1B Mapping: 

Digital Mapping Data: 
1. Digital planimetric mapping data in 2D AutoCAD fonnat 
2. DTM data file in XYZ fonnat 
3. Edited l' contours in 3D AutoCAD format 
4. TIN file 

Digital Orthophotos: 
1. Digital orthophoto images with a 0.25' pixel resolution in Tiff with Tiff world files 
2. Reference file for digital orthophotos 



• Page 4 
Project control and targets will be provided by others. 

The schedule will be 70 days from receipt of control from the surveyor. The Aerial mapping firm 
will give a copy of the panel layout to the surveyor once approved by client. 
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WHCRWA PIPELINE CORRIDOR BUDGET 

R.T.BROWN .<
TASK DESCRIPTION PROJECT Aerotrlangulalion Phologrammetrist Compilation CADD DIgital Ortho Scanning Lab TOTAL 

Hidalgo County Outer Loop MANAGER S~lalist Sp"iallst Editor Technician Technician Technician LABORHRS. 

& COSTS : 

I 

1 Aerial Mapping and Orthophoto ProductiOn 10 140 20 800 150 40 100 60 1320 
0 
0 

Segments 1 A 8. 18 0 
0 
0 
0 

0 

HOURS SUB-TOTALS 
LABOR RATE PER HOUR (LOADED RATES) I $138,00 I $83,00 I $104_00 I $63.00 I $71.00 I S80_00 I $51_00 I $46_00 I 
TOTAL LABOR COSTS 

SUBTOTAL (Fe 150) 

DIRECT EXPENSES NO. UNITS UNIT UNIT COSTIUNIT 
Pilot 10 HOUR HOUR $ 87.00 
Photographer 12 HOUR HOUR $ 78_00 
MobUization 1 PROJECT PROJECT $ 375.00 
F~9ht Transil Miles 300 MilE MILE $ 6_65 
FrIght LIne Miles 10 Mile Min 25 MILE MilE $ 18,50 
Flight tme Tum Mites 10 Mile Min 30 MILE MILE $ 5_95 
Exposures 150 EACH EACH $ 23.00 
AirBome GPS 1 EACH EACH $ 3,000.00 

SUBTOTAL DIRECT EXPENSES 

GRANO TOTAL 



Exhibit B 

M
RODS 
Aerial 
Mapping, 

• LLC. 

-IAllr:5,1.'!'" 

RI. Brown, RPLS 
Oannenbaum Engineering Corporation 
Ph 713 5276332 
R.T.Brown@dannenbaum.com 

RE: WHCRW A Pipel ine Corridor I Aerial Photogranunetry 

Dear Mr. Brown 

We are pleased to submit the following proposal for Aerial Mapping services on the above referenced project. 

The associated costs for the work are detailed on the attached spreadsheets and totals are as follows: 

RAM Services 

Flight 20 and 3D mapping & Ortho $ 98,457.00 
OEM and " contours 

TOTAL ESTIMATE $ 98,457.00 

6810 Lee Road Suite# 200, Spring, Texas 77379 - Tel: 281-257-5250- Fax: 281-946-8251 









































 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
S & V Surveying, Inc. 

 
  































 
 

 
   
 
 
 
 
 
 
 

Severn Trent Environmental Services, Inc. 

















































 
 

 
   
 
 
 
 
 
 
 

Sue Davis Communications 













 
 

 
   
 
 
 
 
 
 
 

T. N. Edmonds & Associates 





























 

 

 

 

 

 

 

 

 

Terracon Consultants, Inc. 

 









































 
 

 
   
 
 
 
 
 
 
 

V & A Consulting Engineers, Inc.   





































































 
 

 

 

 

 

 

 

 

 

 

 

Vinson&Elkins 









































 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Weisser Engineering Company  



















































































SJ Louis 
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OLA ID 984264
PIF No. 12585
Entity Name: West Harris Co Regional WA
Project Name: WHCRWA Transmission Line

 



General Information
   

Project Information   

 

Funding Type: SWIFT 

Contact Information
   

County: Harris

   

Service Area
   

Population Served: 591,212

Project Description
   

Project Name: WHCRWA Transmission Line

   

Where can Project be found in the most recent Regional Water Plan?

Project listed on page: : 4B25-1&2

Capital costs on page: : Table 4A-6, ES-10, ES-27, 9-2

Entity Contact Information Engineering Firm Contact Information
Name of Entity: West Harris Co Regional WA Name of New Entity:
Prefix: Ms. Prefix:
First Name: Melinda First Name:
Last Name: Silva, P.E. Last Name:
Addr 1: 3100 W Alabama Addr 1:
Addr 2: Addr 2:
City: Houston City:
State: TX State:
Zip: 77098-2004 Zip:
Phone: (713) 527-6427 Phone:
Fax: (713) 533-4111 Fax:
Suffix: Suffix:
OrgName: OrgName:
DeptName: DeptName:
Title: Deputy Program Manager Title:
Email: melinda.silva@dannenbaum.com Email:

Firm Name:
Make Changes: Y Make Changes: Y
No Entity TxWISE Id No Engineering TxWISE Id



   

Region: H - REGION H

   

Phase(s) Applied For

Planning: Y

Acquisition: Y

Design: Y

Construction: Y

   

Emergency

Applicant/entity's water supply will last less than 180 days.: N

Applicant has received or applied for Federal emergency funding.: N

None of the above.: Y

   

Agricultural Efficiency Project?: N

   

Estimated average annual residential water bill: $425.04

Annual Median Household Income: $52,533

   

Project will produce water: N

Project will conserve water: N

Please provide the volume of water anticipated to be produced or conserved by the project per

decade:

   

Project will address water loss: N

   

Description of Proposed Project Components: Renamed to the Surface Water Supply Project

(SWSP), this project includes a 96-inch and 84-inch waterline that will

bring treated surface water approximately 40 miles from the expanded NEWPP on the east side of

Houston at Lake

Houston to the WHCRWA and the North Fort Bend Water Authority (NFBWA) on the west side of

Houston. The project

also includes two large booster pump stations that will push water along the route. There is a

Central Pump Station

designed to deliver 200MGD and a Repump Station designed to deliver 172MGD. Several large

meter stations will be

required as well. This project is being managed by the WHCRWA although the general cost share

is 55% WHCRWA and

45% NFBWA. A portion of this project is currently being funded by a TWDB WIF loan of $41.2M

and a 2015 SWIFT multiyear

2020 2030 2040 2050 2060 2070
0 358400 358400 358400 358400 358400



total loan of $325.44M.

This project is needed to convert from groundwater to surface water to comply with the Harris

Galveston Subsidence

District (HGSD) Regulatory Plan and to satisfy growing population in the WHCRWA and NFBWA.

As the design has progressed and routes have been refined, challenges with the congested urban

pipeline corridor has

resulted in right of way acquisition challenges and need to include additional tunnels. Projected

costs have increased

resulting in this additional loan request.



            Abridged 
Application 
		 	 	 	 	 Due February 2, 2018 by 

5:00pm 
            Submit via email: SWIFT@twdb.texas.gov 

1 
Revised 12/01/2017 

 

By submitting this abridged application, you understand and confirm that the information provided is true and correct to the best of 
your knowledge and further understand that the failure to submit a complete abridged application by the stated deadlines, or to 
respond in a timely manner to additional requests for information, may result in the withdrawal of the abridged application without 
review. 
 

NOTE: You may also complete and submit your Abridged Application online at https://ola.twdb.texas.gov/. 
 

GENERAL INFORMATION 

Name of Entity  County  Regional Water Planning Area 

West Harris County Regional Water Authority  Harris  H ‐ Region H 
 

Entity Contact Information 

Contact Person 
Name  Melinda D. Silva, P.E. 

Title  Deputy Program Manager 

Mailing Address 

Dannenbaum Engineering Corporation 

3100 West Alabama 
 

Houston, Texas 77098 

Phone Number  713.527‐6427  Fax Number  713‐533‐4111 

Email Address  melinda.silva@dannenbaum.com 
 

PROJECT DESCRIPTION 
Name of Project  

(As it appears in the 2017 State Water Plan) 
WHCRWA Transmission Line 

Where can the project be found in the most 
recent Regional Water Plan? 

Project described 
on page: 

Appendix  
4B25‐1&2 

Capital costs 
listed on page: 

Table 4A‐6,  
ES‐10, ES‐27, 9‐2 

 

Phase(s) Applied For  ☒ Planning  ☒ Acquisition  ☒ Design  ☒ Construction 

Population Served When Fully Operational  In year 2025 591,212 (WHCRWA) Plus 447,700 (NFBWA) 
 

 



            Abridged 
Application 
		 	 	 	 	 Due February 2, 2018 by 

5:00pm 
            Submit via email: SWIFT@twdb.texas.gov 

2 
Revised 12/01/2017 

Description of Proposed Project Components 

Renamed to the Surface Water Supply Project (SWSP), this project includes a 96‐inch and 84‐inch waterline that will 
bring treated surface water approximately 40 miles from the expanded NEWPP on the east side of Houston at Lake 
Houston to the WHCRWA and the North Fort Bend Water Authority (NFBWA) on the west side of Houston. The project 
also includes two large booster pump stations that will push water along the route. There is a Central Pump Station 
designed to deliver 200MGD and a Repump Station designed to deliver 172MGD. Several large meter stations will be 
required as well. This project is being managed by the WHCRWA although the general cost share is 55% WHCRWA and 
45% NFBWA. A portion of this project is currently being funded by a TWDB WIF loan of $41.2M and a 2015 SWIFT multi‐
year total loan of $325.44M. 
 
This project is needed to convert from groundwater to surface water to comply with the Harris Galveston Subsidence 
District (HGSD) Regulatory Plan and to satisfy growing population in the WHCRWA and NFBWA. 
 
As the design has progressed and routes have been refined, challenges with the congested urban pipeline corridor has 
resulted in right of way acquisition challenges and need to include additional tunnels. Projected costs have increased 
resulting in this additional loan request. 
 

 
 
 
 
 
 
 
 

Emergency 
(select all that apply) 

☐   Applicant/entity’s water supply will last less than 180 days. 

☐   Applicant has received or applied for Federal emergency funding. 

☒   None of the above. 
 

Agricultural Efficiency Project? 
☐  Yes 

☒  No 

Efficiency improvement achieved by implementing the project 
(Please provide an attachment showing the basis for your calculation.) 

☐ <1%  

☐ 1%‐1.9% 

☐ 2%‐5.9% 

☐ 6%‐9.9%  

☐ 10%‐13.9% 

☐ 14%‐17.9% 

☐ ≥18% 
 

 

Household Cost Factor 
(Household Cost Factor for SWIFT prioritization is calculated by dividing the service area’s average residential water bill by its annual median household income. 

For regional projects, these should represent the combined service areas of all participating entities.) 
Estimated average annual 
residential water bill: 

for WHCRWA $425.04 
Annual Median Household 
Income: 

$52,533 Harris County 
 

The proposed project addresses:      ☐ Conservation    ☐ Water Loss    ☒ N/A 

 

Volume of Water Produced/Conserved (in Acre/Feet per Year) 

2020  2030  2040  2050  2060  2070 

0  358,400  358,400  358,400  358,400  358,400 
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5:00pm 
            Submit via email: SWIFT@twdb.texas.gov 
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Revised 12/01/2017 

Readiness to Proceed 
(select all that apply) 

☒   Preliminary planning or design work (30% of total project) has been 
        completed or is not required. 

☒   Applicant is prepared to begin implementation or construction within 18 
        months of application deadline. 

☒   Applicant has acquired all water rights associated with the proposed 
        project, or none will be required. 

 

ESTIMATED COSTS 

Estimated 
Project Costs 

Low‐interest Loan  $ 45,000,000 

Deferred Loan  $ 0 

Board Participation  $ 0 

Local Contribution  $   58,280,000 

Other:  State  $ 348,420,750 

Total Estimated Project Costs  $ 451,800,750  
 

Anticipated Commitments 
Attach proposed schedule for multi‐year commitments 

☐  One‐Time Commitment 
☒  Multi‐Year Commitments 

2018, 2019, 2020 
 

Anticipated Debt Service Structure 
Please attach explanation if requesting non‐level debt 

service.. 
☒  Level  ☐  Other Request 

 
Required Attachments: 

 A list of all water systems served by the proposed project 

 Proposed multi‐year commitment schedule (if applicable) 

 Explanation of requested debt service structure (if applicable) 
 



1 Addicks U.D. 31 Harris Co. M.U.D. 172 61 Harris Co. M.U.D. 495 91 West Harris Co. M.U.D. 4
2 Barker Cypress M.U.D. 32 Harris Co. M.U.D. 173 62 Harris Co. M.U.D. 506 92 West Harris Co. M.U.D. 5
3 Beechnut M.U.D. 33 Harris Co. M.U.D. 179 63 Harris Co. M.U.D. 46 93 West Harris Co. M.U.D. 7
4 Bissonnet M.U.D. 34 Harris Co. M.U.D. 180 64 Harris Co. M.U.D. 61 94 West Harris Co. M.U.D. 14
5 Castlewood M.U.D. 35 Harris Co. M.U.D. 183 65 Harris Co. M.U.D. 63 95 West Harris Co. M.U.D. 15
6 Chelford City M.U.D. 36 Harris Co. M.U.D. 185 66 Harris Co. M.U.D. 64 96 West Harris Co. M.U.D. 17
7 Chelford One M.U.D. 37 Harris Co. M.U.D. 186 67 Harris Co. M.U.D. 70 97 West Memorial M.U.D.
8 Cimarron M.U.D. 38 Harris Co. M.U.D. 188 68 Harris Co. M.U.D. 71 98 West Park M.U.D.
9 Clay Road M.U.D. 39 Harris Co. M.U.D. 196 69 Harris Co. M.U.D. 81 99 Westlake  M.U.D. 1
10 Fry Road M.U.D. 40 Harris Co. M.U.D. 208 70 Harris Co. U.D. 6 100 Weston M.U.D.
11 Harris Co. M.U.D. 102 41 Harris Co. M.U.D. 238 71 Harris Co. W.C.I.D. 157
12 Harris Co. M.U.D. 105 42 Harris Co. M.U.D. 239 72 Harris-Ft. Bend M.U.D. 3
13 Harris Co. M.U.D. 106 43 Harris Co. M.U.D. 250 73 Horsepen Bayou M.U.D.
14 Harris Co. M.U.D. 120 44 Harris Co. M.U.D. 257 74 Interstate M.U.D.
15 Harris Co. M.U.D. 127 45 Harris Co. M.U.D. 264 75 Jackrabbit Road P.U.D.
16 Harris Co. M.U.D. 130 46 Harris Co. M.U.D. 276 76 Langham Creek U.D.
17 Harris Co. M.U.D. 132 47 Harris Co. M.U.D. 284 77 Mayde Creek M.U.D.
18 Harris Co. M.U.D. 136 48 Harris Co. M.U.D. 341 78 Memorial M.U.D.
19 Harris Co. M.U.D. 144 49 Harris Co. M.U.D. 370 79 Mission Bend M.U.D. 1
20 Harris Co. M.U.D. 147 50 Harris Co. M.U.D. 371 80 Mission Bend M.U.D. 2
21 Harris Co. M.U.D. 149 51 Harris Co. M.U.D. 405 81 Morton Road M.U.D.
22 Harris Co. M.U.D. 151 52 Harris Co. M.U.D. 418 82 North West Harris Co. M.U.D. 12
23 Harris Co. M.U.D. 152 53 Harris Co. M.U.D. 432 83 Nottingham Country M.U.D.
24 Harris Co. M.U.D. 155 54 Harris Co. M.U.D. 433 84 Remington M.U.D. 1
25 Harris Co. M.U.D. 157 55 Harris Co. M.U.D. 434 85 Renn Road M.U.D.
26 Harris Co. M.U.D. 162 56 Harris Co. M.U.D. 437 86 Ricewood M.U.D.
27 Harris Co. M.U.D. 163 57 Harris Co. M.U.D. 438 87 Rolling Creek U.D.
28 Harris Co. M.U.D. 165 58 Harris Co. M.U.D. 449 88 Spencer Road P.U.D.
29 Harris Co. M.U.D. 167 59 Harris Co. M.U.D. 457 89 Trail of the Lakes M.U.D.
30 Harris Co. M.U.D. 171 60 Harris Co. M.U.D. 458 90 West Harris Co. M.U.D. 2

West Harris County Regional Water Authority (WHCRWA)

Entities to be served (Source: WHCRWA GRP as of January 2018)

NOTE: This is a listing of all the M.U.D.s in the WHCRWA that have either existing active wells or approved permit applications for wells that will be drilled in the near future and are included in the WHCRWA's GRP.
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February 2, 2018 Abridged Loan Application for WHCRWA-Large Transmission Line
Multi-year loan schedule request

Year Amount
2018 $15,000,000.00
2019 $15,000,000.00
2020 $15,000,000.00

Total $45,000,000.00



Readiness to Proceed to Construction
   

   

Preliminary planning or design work (30% of total project) has been completed or is not required.:

Y

   

Applicant is prepared to begin implementation or construction within 18 months of application

deadline.: Y

   

Applicant has acquired all water rights associated with the proposed project, or none will be

required.: Y



Estimated Costs
   

TWDB Requested Amount

   

Low-Interest Loan Amount: $45000000.00

   

Deferred Loan Amount: 

   

Board Participation Amount: 

   

Local Contribution Amount: $58280000.00

   

Other Amount: $348420750.00

Other Desc: SWIFT

   

Total Estimated Project Costs: $451700750.00

Anticipated Debt Service for 2018 Loan Closing is anticipated to be:: LEVEL
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5:00pm 
            Submit via email: SWIFT@twdb.texas.gov 
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Revised 12/01/2017 

 

By submitting this abridged application, you understand and confirm that the information provided is true and correct to the best of 
your knowledge and further understand that the failure to submit a complete abridged application by the stated deadlines, or to 
respond in a timely manner to additional requests for information, may result in the withdrawal of the abridged application without 
review. 
 

NOTE: You may also complete and submit your Abridged Application online at https://ola.twdb.texas.gov/. 
 

GENERAL INFORMATION 

Name of Entity  County  Regional Water Planning Area 

West Harris County Regional Water Authority  Harris  H ‐ Region H 
 

Entity Contact Information 

Contact Person 
Name  Melinda D. Silva, P.E. 

Title  Deputy Program Manager 

Mailing Address 

Dannenbaum Engineering Corporation 

3100 West Alabama 
 

Houston, Texas 77098 

Phone Number  713.527‐6427  Fax Number  713‐533‐4111 

Email Address  melinda.silva@dannenbaum.com 
 

PROJECT DESCRIPTION 
Name of Project  

(As it appears in the 2017 State Water Plan) 
WHCRWA Transmission Line 

Where can the project be found in the most 
recent Regional Water Plan? 

Project described 
on page: 

Appendix  
4B25‐1&2 

Capital costs 
listed on page: 

Table 4A‐6,  
ES‐10, ES‐27, 9‐2 

 

Phase(s) Applied For  ☒ Planning  ☒ Acquisition  ☒ Design  ☒ Construction 

Population Served When Fully Operational  In year 2025 591,212 (WHCRWA) Plus 447,700 (NFBWA) 
 

 



            Abridged 
Application 
		 	 	 	 	 Due February 2, 2018 by 
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            Submit via email: SWIFT@twdb.texas.gov 

2 
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Description of Proposed Project Components 

Renamed to the Surface Water Supply Project (SWSP), this project includes a 96‐inch and 84‐inch waterline that will 
bring treated surface water approximately 40 miles from the expanded NEWPP on the east side of Houston at Lake 
Houston to the WHCRWA and the North Fort Bend Water Authority (NFBWA) on the west side of Houston. The project 
also includes two large booster pump stations that will push water along the route. There is a Central Pump Station 
designed to deliver 200MGD and a Repump Station designed to deliver 172MGD. Several large meter stations will be 
required as well. This project is being managed by the WHCRWA although the general cost share is 55% WHCRWA and 
45% NFBWA. A portion of this project is currently being funded by a TWDB WIF loan of $41.2M and a 2015 SWIFT multi‐
year total loan of $325.44M. 
 
This project is needed to convert from groundwater to surface water to comply with the Harris Galveston Subsidence 
District (HGSD) Regulatory Plan and to satisfy growing population in the WHCRWA and NFBWA. 
 
As the design has progressed and routes have been refined, challenges with the congested urban pipeline corridor has 
resulted in right of way acquisition challenges and need to include additional tunnels. Projected costs have increased 
resulting in this additional loan request. 
 

 
 
 
 
 
 
 
 

Emergency 
(select all that apply) 

☐   Applicant/entity’s water supply will last less than 180 days. 

☐   Applicant has received or applied for Federal emergency funding. 

☒   None of the above. 
 

Agricultural Efficiency Project? 
☐  Yes 

☒  No 

Efficiency improvement achieved by implementing the project 
(Please provide an attachment showing the basis for your calculation.) 

☐ <1%  

☐ 1%‐1.9% 

☐ 2%‐5.9% 

☐ 6%‐9.9%  

☐ 10%‐13.9% 

☐ 14%‐17.9% 

☐ ≥18% 
 

 

Household Cost Factor 
(Household Cost Factor for SWIFT prioritization is calculated by dividing the service area’s average residential water bill by its annual median household income. 

For regional projects, these should represent the combined service areas of all participating entities.) 
Estimated average annual 
residential water bill: 

for WHCRWA $425.04 
Annual Median Household 
Income: 

$52,533 Harris County 
 

The proposed project addresses:      ☐ Conservation    ☐ Water Loss    ☒ N/A 

 

Volume of Water Produced/Conserved (in Acre/Feet per Year) 

2020  2030  2040  2050  2060  2070 

0  358,400  358,400  358,400  358,400  358,400 
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Readiness to Proceed 
(select all that apply) 

☒   Preliminary planning or design work (30% of total project) has been 
        completed or is not required. 

☒   Applicant is prepared to begin implementation or construction within 18 
        months of application deadline. 

☒   Applicant has acquired all water rights associated with the proposed 
        project, or none will be required. 

 

ESTIMATED COSTS 

Estimated 
Project Costs 

Low‐interest Loan  $ 45,000,000 

Deferred Loan  $ 0 

Board Participation  $ 0 

Local Contribution  $   58,280,000 

Other:  State  $ 348,420,750 

Total Estimated Project Costs  $ 451,800,750  
 

Anticipated Commitments 
Attach proposed schedule for multi‐year commitments 

☐  One‐Time Commitment 
☒  Multi‐Year Commitments 

2018, 2019, 2020 
 

Anticipated Debt Service Structure 
Please attach explanation if requesting non‐level debt 

service.. 
☒  Level  ☐  Other Request 

 
Required Attachments: 

 A list of all water systems served by the proposed project 

 Proposed multi‐year commitment schedule (if applicable) 

 Explanation of requested debt service structure (if applicable) 
 



1 Addicks U.D. 31 Harris Co. M.U.D. 172 61 Harris Co. M.U.D. 495 91 West Harris Co. M.U.D. 4
2 Barker Cypress M.U.D. 32 Harris Co. M.U.D. 173 62 Harris Co. M.U.D. 506 92 West Harris Co. M.U.D. 5
3 Beechnut M.U.D. 33 Harris Co. M.U.D. 179 63 Harris Co. M.U.D. 46 93 West Harris Co. M.U.D. 7
4 Bissonnet M.U.D. 34 Harris Co. M.U.D. 180 64 Harris Co. M.U.D. 61 94 West Harris Co. M.U.D. 14
5 Castlewood M.U.D. 35 Harris Co. M.U.D. 183 65 Harris Co. M.U.D. 63 95 West Harris Co. M.U.D. 15
6 Chelford City M.U.D. 36 Harris Co. M.U.D. 185 66 Harris Co. M.U.D. 64 96 West Harris Co. M.U.D. 17
7 Chelford One M.U.D. 37 Harris Co. M.U.D. 186 67 Harris Co. M.U.D. 70 97 West Memorial M.U.D.
8 Cimarron M.U.D. 38 Harris Co. M.U.D. 188 68 Harris Co. M.U.D. 71 98 West Park M.U.D.
9 Clay Road M.U.D. 39 Harris Co. M.U.D. 196 69 Harris Co. M.U.D. 81 99 Westlake  M.U.D. 1
10 Fry Road M.U.D. 40 Harris Co. M.U.D. 208 70 Harris Co. U.D. 6 100 Weston M.U.D.
11 Harris Co. M.U.D. 102 41 Harris Co. M.U.D. 238 71 Harris Co. W.C.I.D. 157
12 Harris Co. M.U.D. 105 42 Harris Co. M.U.D. 239 72 Harris-Ft. Bend M.U.D. 3
13 Harris Co. M.U.D. 106 43 Harris Co. M.U.D. 250 73 Horsepen Bayou M.U.D.
14 Harris Co. M.U.D. 120 44 Harris Co. M.U.D. 257 74 Interstate M.U.D.
15 Harris Co. M.U.D. 127 45 Harris Co. M.U.D. 264 75 Jackrabbit Road P.U.D.
16 Harris Co. M.U.D. 130 46 Harris Co. M.U.D. 276 76 Langham Creek U.D.
17 Harris Co. M.U.D. 132 47 Harris Co. M.U.D. 284 77 Mayde Creek M.U.D.
18 Harris Co. M.U.D. 136 48 Harris Co. M.U.D. 341 78 Memorial M.U.D.
19 Harris Co. M.U.D. 144 49 Harris Co. M.U.D. 370 79 Mission Bend M.U.D. 1
20 Harris Co. M.U.D. 147 50 Harris Co. M.U.D. 371 80 Mission Bend M.U.D. 2
21 Harris Co. M.U.D. 149 51 Harris Co. M.U.D. 405 81 Morton Road M.U.D.
22 Harris Co. M.U.D. 151 52 Harris Co. M.U.D. 418 82 North West Harris Co. M.U.D. 12
23 Harris Co. M.U.D. 152 53 Harris Co. M.U.D. 432 83 Nottingham Country M.U.D.
24 Harris Co. M.U.D. 155 54 Harris Co. M.U.D. 433 84 Remington M.U.D. 1
25 Harris Co. M.U.D. 157 55 Harris Co. M.U.D. 434 85 Renn Road M.U.D.
26 Harris Co. M.U.D. 162 56 Harris Co. M.U.D. 437 86 Ricewood M.U.D.
27 Harris Co. M.U.D. 163 57 Harris Co. M.U.D. 438 87 Rolling Creek U.D.
28 Harris Co. M.U.D. 165 58 Harris Co. M.U.D. 449 88 Spencer Road P.U.D.
29 Harris Co. M.U.D. 167 59 Harris Co. M.U.D. 457 89 Trail of the Lakes M.U.D.
30 Harris Co. M.U.D. 171 60 Harris Co. M.U.D. 458 90 West Harris Co. M.U.D. 2

West Harris County Regional Water Authority (WHCRWA)

Entities to be served (Source: WHCRWA GRP as of January 2018)

NOTE: This is a listing of all the M.U.D.s in the WHCRWA that have either existing active wells or approved permit applications for wells that will be drilled in the near future and are included in the WHCRWA's GRP.
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February 2, 2018 Abridged Loan Application for WHCRWA-Large Transmission Line
Multi-year loan schedule request

Year Amount
2018 $15,000,000.00
2019 $15,000,000.00
2020 $15,000,000.00

Total $45,000,000.00



Submittal
   

I, NO SUBMITTED NAME ENTERED, as the designated authorized representative of the West

Harris Co Regional WA, hereby approve and authorize the submission of this project information

form to the Texas Water Development Board.   I certify that all information contained herein is true

and correct to the best of my knowledge.  I understand the failure to submit a complete project

information form by the stated deadlines may result in the withdrawal of the form without review.

   

Submitted by: NO SUBMITTED NAME ENTERED

Telephone Number: NO SUBMIT PHONE NUMBER ENTERED

Submitted date: NO SUBMIT DATE ENTERED
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