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APPLICATION FOR FINANCIAL ASSISTANCE 
 

FOR WATER AND WASTEWATER INFRASTRUCTURE PROJECTS 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 

TWDB Use Only 
 

Name of Applicant:  ________________________ 
 
Date application received: ______________ 

 
Date administratively complete: ________________ 
 

 
This application is comprehensive, covering all loan and grant assistance applications for water 
and wastewater infrastructure financing through the various Texas Water Development Board 
(TWDB) programs.  The format of the application is intended to expedite the review process for 
both the applicant and TWDB staff. This application can be used by political subdivisions, 
including water supply corporations.  
 
Please submit one double-sided original and one indexed, electronic copy, via electronic storage 
media such as CD or flash drive using MS Word, Excel and/or Adobe Acrobat. 
 
Please submit your application to: 
 

Texas Water Development Board  
Water Supply and Infrastructure-Regional Water Planning and Development 
P O Box 13231 
1700 N. Congress Avenue, 5th Floor 
Austin, Texas  78711-3231 
(78701 for courier deliveries) 

A complete application consists of all of the applicable information and forms requested in this 
document. When preparing this application please review the Application and all Guidance and 
Forms, listed at the end.   

For more information, please contact your Regional Project Implementation Team at: 

http://www.twdb.texas.gov/financial/programs/swift/regional_project_teams.asp 

Thank you. 
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Part A: General Information 
1. The legal authority under which the applicant was created and operates.   

a)  TYPE A GENERAL‐LAW MUNICIPALITY (Texas Local Gov’t Code Sec. 5.001) 
b)    TYPE B GENERAL‐LAW MUNICIPALITY (Texas Local Gov’t Code Sec. 5.002) 
c)    TYPE C GENERAL‐LAW MUNICIPALITY (Texas Local Gov’t Code Sec. 5.003) 
d)    HOME‐RULE MUNICIPALITY (Texas Local Gov’t Code Sec. 5.004) 
e)    SPECIAL‐LAW MUNICIPALITY (Texas Local Gov’t Code Sec. 5.005) 
f)    NONPROFIT ORGANIZATION (Business Organization Code Chapter 22) 
g)    NONPROFIT WATER SUPPLY OR SEWER SERVICE CORP. (Texas Water Code Chapter 67)  
h)    ALL DISTRICTS (Texas Water Code Chapter 49)  
i)    OTHER (attach) 
 
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. 

 
2. Applicant Name and Contact Information: 

Name: West Harris County Regional Water Authority (WHCRWA) 
c/o Allen Boone Humphries Robinson, LLP 

County: Harris 
Physical 
Address: 

3200 Southwest Freeway, Suite 2600 
Houston, Texas   77027 

Mailing 
Address: 

3200 Southwest Freeway, Suite 2600 
Houston, Texas   77027 

Phone: 713-860-6414 
Fax: 713-860-6614 
Website: www.whcrwa.com 

 
 

2. Brief description of the project:  WHCRWA for COH Treatment Expansion (NEWPP). 
The City of Houston (COH) IS EXPANDING THE EXISTING 80 MGD Northeast Water Purification 
Plant (NEWPP) to accommodate Houston water customers including four Regional Water 
Authorities, one of which is WHCRWA.  The new expansion will be built in 4-80MGD modules for 
a total potable water capacity of 320MGD.  Further details are available in the City of Houston pro-
rata share, of the project.  The WHCRWA is responsible for approximately 26% of the overall costs 
based on water demand allocation. 
 

4. Applicant’s Officers and Members:  
 

Name 
 

Office Held 
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 
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5. Applicant’s primary contact person for day-to-day project implementation. 
Name: Melinda Silva 
Title: Deputy Program Manager, West Harris County Regional Water Authority 

c/o Dannenbaum Engineering Corporation 
Address: 3100 West Alabama, Houston, Texas   77098 
Phone: 713.527.6427 
Fax: 713.527.6338 
Email: Melinda.silva@dannenbaum.com 

6. Applicant’s Consultants (Attach copies of all draft and/or executed contracts for consultant 
services to be used by the Applicant in applying for financial assistance or constructing the 
proposed project.): 

 
a) Applicant Engineer                               N/A      

Firm 
Name: 

Dannenbaum Engineering Corporation 

Contact: Wayne G. Ahrens, P.E. 
Address: 3100 West Alabama, Houston, Texas   77098 
Phone: 713-527-6378 
Fax: 713-527-6338 
Email: Wayne.ahrens@dannenbaum.com 
  
Firm 
Name: 

Dannenbaum Engineering Corporation 

Contact: Melinda Silva, P.E. 
Address: 3100 West Alabama, Houston, Texas   77098 
Phone: 713-527-6427 
Fax: 713-527-6338 
Email: Melinda.silva@dannenbaum.com 

b) Bond Counsel                      N/A      
Firm 
Name: 

Allen Boone Humphries Robinson, LLP 

Contact: James A. Boone 
Address: 3200 Southwest Freeway, Suite 2600, Houston, Texas   77027 
Phone: 713-860-6404 
Fax: 713-860-6604 
Email: jboone@abhr.com 

 
Firm 
Name: 

Allen Boone Humphries Robinson, LLP 

Contact: Alex E. Garcia 
Address: 3200 Southwest Freeway, Suite 2600, Houston, Texas   77027 
Phone: 713-860-6414 
Fax: 713-860-6604 
Email: agarcia@abhr.com 
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Firm 
Name: 

Allen Boone Humphries Robinson, LLP 

Contact: Alia Vinson 
Address: 3200 Southwest Freeway, Suite 2600, Houston, Texas   77027 
Phone: 713-860-6449 
Fax: 713-860-6649 
Email: jboone@abhr.com 

 
 

c) Financial Advisor                     N/A      
Firm 
Name: 

FirstSouthwest Company 

Contact: Terrell Palmer 
Address: 1021 Main Street, Suite 2200, Houston, Texas  77002 
Phone: 713-654-8651 
Fax: 713-651-9361 
Email: Terrell.palmer@firstsw.com 

 
Firm 
Name: 

Robert W. Baird & Co. 

Contact: Ryan Nesmith 
Address: 700 Milan Street, Suite 1300, Houston, Texas   77002 
Phone: 832-871-5293 
Fax:  
Email: rnesmith@rwbaird.com 

 
Firm 
Name: 

Robert W. Baird & Co. 

Contact: Jan Bartholomew 
Address: 700 Milan Street, Suite 1300, Houston, Texas   77002 
Phone: 832-871-5295 
Fax:  
Email: j.bartholomew@rwbaird.com 

 
d) Certified Public Accountant (or other appropriate rep)                 N/A      

Firm 
Name: 

Myrtle Cruz, Inc.  

Contact: Mary Jarmon 
Address: 3401 Louisiana Street, Suite 400, Houston, Texas   77002-9552 
Phone: 713-759-1368 
Fax: 713-758-1264 
Email: Mary_jarmon@mcruz.com 

 
e) Legal Counsel (if other than Bond Counsel) SAME                N/A      

Firm 
Name: 

           

Contact:            
Address:            
Phone:            
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Fax:            
Email:            

 
f) Any other consultant representing the Applicant before the Board   N/A      

Firm 
Name: 

Munsch Hardt Kopf & Harr, P.C. 

Contact: Tom R. Barber 
Address: 700 Milam Street, Suite 2700, Houston, Texas   77002-2806 
Phone: 713-222-4081 
Fax:  

Email: hoarber@munsch.com 
 
7.   List the counties within the Applicant’s service area.  Harris and Fort Bend 
 
8.  Identify the Applicant’s total service area population: in 2016 total population is estimated to be   
          513,915.   
 
9.     Applicant is requesting funding from which programs?  Check all that apply. 

 
PROGRAM     AMOUNT REQUESTED 

a)   Drinking Water State Revolving Fund (DWSRF)    $       
b)   Clean Water State Revolving Fund (CWSRF)   $       
c)   Texas Water Development Fund (Defund)   $       
d)   State Participation      $       
e)   Rural Water Assistance Fund (RWAF)       $       
f)   State Water Implementation Fund for Texas (SWIFT) $ 50,000,000 
g)   Economically Distressed Areas Program (EDAP)   $       
h)   If other please explain:           $       

 
10.       Other Funding Sources:  Provide a list of any other funding source(s) being utilized to complete 

the project, including Applicant’s local contribution, if any, or commitments applied for and/or 
received from any other funding agency for this project or any aspect of this project.  Provide 
commitment letters if available.  Additional funding sources must be included within the 
Project Budget (TWDB-1201). 

Funding 
Source 

Type of Funds 
(Loan/Grant) Amount ($) 

Date Applied 
 for Funding 

Anticipated or 
Funding Secured 

Date 
Local            $76,550,000            Various 
TWDB SWIFT LOAN 

#51023 
306,200,000 Feb. 2015 May 2015 

                                             

                                                       

Total 
Funding 
from All 
Sources 

  
$382,750,000 

  

 
Comments:            
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11. Applicant is requesting funding for which phase(s)?  Check all that apply. 
 

 Planning 
  Acquisition 
  Design 

 Construction 
 
12. Is Applicant requesting funding to refinance existing debt? 

 Yes If yes, attach a copy of the document securing the debt to be refinanced.   
   Attached document 

 No 
 
Part B: Legal Information 
 
13. 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.   

 
14. What type of pledge will be used to repay the proposed debt? 

  Systems Revenue 
 Taxes 
 Combination of systems revenues and taxes 

  Other (Contract Revenue, etc.) 
 

15. 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 
 
16. 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 
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 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.  Attached is the Series 2017 SWIFT Bonds – 
 Draft  Private Placement Memo. 
 
17. Attach the resolution from the governing body requesting financial assistance. 

TWDB-0201A (http://www.twdb.texas.gov/financial/instructions/)   
 Attached Resolution  

 
18.  Attach the Application Affidavit   

TWDB-0201 (http://www.twdb.texas.gov/financial/instructions/) 
 Attached Applicant Affidavit 

 
19.  Attach the Certificate of Secretary  

TWDB-201B (http://www.twdb.texas.gov/financial/instructions/)  
 Attached Certificate of Secretary 

 
 20. Is the applicant a Water Supply Corporation (WSC)?  

         Yes If yes, attach each of the following: 
    Articles of Incorporation 
    Certificate of Incorporation from the Texas Secretary of  

State evidencing that the current Articles of Incorporation are 
on file with the Secretary 

    By-laws and any amendments  
 Certificate of Status from the Texas Secretary of State (i.e. 

Certificate of Existence) 
 Certificate of Account Status from the Texas Comptroller of 

Public Accounts (certifies that the WSC is exempt from the 
franchise tax and that the WSC is in good standing). 

          No 
 
21. Is the applicant proposing to issue revenue bonds? 

 Yes If yes, attach copies of the most recent resolution/ordinance(s) authorizing  
any outstanding parity debt. This is essential to insure outstanding bond 
covenants are consistent with covenants that might be required for TWDB 
financing. 

 Attached resolution/ordinance(s 
 

 No 
 
22. Does the applicant possess a Certificate of Convenience and Necessity (CCN)? 

 Yes If yes, attach a copy of the CCN and service area map showing the areas  
the applicant is allowed to provide water or wastewater services. 

 Attached CCN and service area map 
   No  If no, indicate the status of the CCN.             

 N/A 
 
23. 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?  
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 Yes If yes, attach a brief description of every enforcement action within  
  the past three years and action(s) to address requirements.  

     Attached 
  No 

 
24. Are any facilities to be constructed or the area to be served within the service are of a 

municipality or other public utility?  
 Yes 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? 

 If yes, attach a copy of the affidavit. 
  Attached affidavit 

 If no, provide an explanation as to why not. The WHCRWA has a  
  contract with the City of Houston for these facilities. 

   No 
 
25.  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.) 

 Yes  Enter date of Applicant’s WCP adoption: Revised March 2016 
 

  No If no, attach a copy of a draft Water Conservation Plan and Drought  
   Contingency Plan prepared in accordance with the TWDB WCP Checklist  
   (http://www.twdb.state.tx.us/financial/instructions/doc/TWDB-1968.pdf)  
    Attached Draft WCP and Drought Contingency Plan 

 Attached Utility Profile TWDB-1965 
http://www.twdb.state.tx.us/financial/instructions/doc/TWDB-1965.pdf 

 N/A  (Request is $500,000 or less per Water Code §§ 15.106(c), 17.125(c),  
17.277(c), and 17.857(c)) 

Note: If the applicant will utilize the project financed by the TWDB to furnish services to another 
entity that in turn will furnish services to the ultimate consumer, the requirements for the WCP may 
be met through contractual agreements between the applicant and the other entity providing for 
establishment of a water conservation plan. The provision requiring a WCP shall be included in the 
contract at the earliest of: the original execution, renewal or substantial amendment of that 
contract, or by other appropriate measures. 

 
26.  Does the applicant provide retail water services? 

  Yes  If yes, has the applicant already submitted to the TWDB the annual water  
   use survey of groundwater and surface water for the last THREE years?  

 Yes 
        No If no, please download survey forms and attach a copy of  

the completed water use surveys to the application. 
http://www.twdb.texas.gov/waterplanning/waterusesurvey/index.asp 

       Attached Water Use Survey 
 No 

 
27. Is the applicant a retail public utility that provides potable water? 

   Yes If yes, has the applicant already submitted the most recently required water  
   loss audit to the TWDB?  

 Yes 
 No If no, and if applying for a water supply project, please  
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complete the online TWDB Water Audit worksheet found at  
http://www.twdb.texas.gov/conservation/resources/waterloss
-resources.asp and attach a copy to the application.   

       Attached TWDB Water Audit worksheet 
     No  

 
28.  Does the Applicant provide wastewater services? 
   Yes    

 No 
 

 
Part C: Financial Information 
 
Regional or wholesale providers, complete questions 29-31.  
Retail providers, complete questions 32-34.  
 
29. List top TEN customers of the system by annual usage in gallons and percentage of total usage, 
including whether any are in bankruptcy.         
  

Customer Name 
Annual Usage 

(gal) Percent of Usage 
Bankruptcy 

(Y/N) 
HC Mud 165 746,571,000 3.4713 N 

City of Katy  692,876,000 3.2216 N 

HC MUD 418 469,472,000 2.5091 N 

HC MUD 71 539,631,000 2.4650 N 

HC MUD 106 530,144,000 2.1829 N 

HC MUD 433 437,880,000 2.1574 N 

HC MUD 196 408,057,000 2.0798 N 

Mission Bend MUD 2 464,000,000 2.0360 N 

Nottingham Country MUD 447,310,000 1.8973 N 

HC MUD 157 393,448,000 1.8294 N 

 
 Comments:            
 
 
30. 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) 
HC MUD 165 1,679,784.75 3.2507 N 

City of Katy 1,558,971.00 3.0169 N 

HC MUD 418 1,225,409.20 2.3714 N 

HC MUD 71 1,214,169.75 2.3496 N 

HC MUD 106 1,192,824.00 2.3083 N 

HC MUD 433 1,158,080.40 2.2411 N 

HC MUD 196 1,063,391.05 2.0578 N 
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Mission Bend MUD 2 1,044,000.00 2.0203 N 

Nottingham Country MUD 1,006,447.50 1.9476 N 

HC MUD 157    885,258.00 1.7131 N  

 
 
 
 
31. Provide a summary of the wholesale contracts with customers 

 
 

Contract Type 

 
Minimum 
annual 
amount 

 
Usage 
fee per 
1,000 

gallons 

Annual 
Operations 

and 
Maintenance 

 
Annual 
Capital 
Costs 

 
 

Annual 
Debt 

Service 

 
 
 

Other 

Addicks Utility 
District 

149.9 2.65 0 0 0  

Barker Cypress 
Utility District 

285.3 2.65 0 0 0  

HC MUD 70 210.4 2.65 0 0 0  
HC MUD 130 201.2 2.65 0 0 0  
HC MUD 162 124.0 2.65 0 0 0  
HC MUD 166 179.7 2.65 0 0 0  
HC MUD 188 210.2 2.65 0 0 0  
HC MUD 276 91.0 2.65 0 0 0  
HC MUD 418 423.0 2.65 0 0 0  
HC MUD 433 432.1 2.65 0 0 0  
HC MUD 500 204.2 2.65 0 0 0  
HC UD 6 327.2 2.65 0 0 0  

 
Comments:  WHCRWA provides surface water to some entities under a contract.  The usage fee is the    
current surface water rate which may increase at the discretion of the Board.  The contracts are written 
for an amount of water in gallons per day which was translated into an annual amount.  Therefore this is 
not a minimum amount and the contracts are not take or pay amounts. 
 
32. List top TEN customers of the water and/or wastewater system by annual revenue with 
corresponding usage and percentage of total use, including whether any are in bankruptcy. 
 

a. WATER 

Customer Name 
Annual Usage 

(gal) 
Percent of Total 
Water Revenue 

Bankruptcy 
(Y/N) 

    

    

    

    

    

    

    

 NOT APPLICABLE 
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b. WASTEWATER 

Customer Name 
Annual Usage 

(gal) 
Percent of Total 

Wastewater Revenue 
Bankruptcy 

(Y/N) 
                                            

                                            

                                            

                                            

                                            

                                            

                                            

                                            

                                            

                                            
 NOT APPLICABLE 

 
33. Current Average Residential Usage and Rate Information 

Service 

 
Date of Last 

Rate 
Increase 

Avg. 
Monthly 
Usage 

(gallons) 

 Avg. 
Monthly Bill 

($) 

Avg. 
Monthly 
Increase 

Per 
Customer($) 

Projected Monthly 
Increase Necessary 

($) 
Water                                                        
Wastewater                                                        

   Comments:  NOT APPLICABLE.  The West Harris County Regional Water Authority is a 
 wholesale water provider and does not provide residential service. 
 
34. Provide the number of customers for each of the past five years. 

Year Number of 
Customers 

  
  
  
  
  

  
All applicants complete questions 35-51 of the financial section, as applicable. 
 
35. 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 
 
36. Has the applicant ever defaulted on any debt?  
  Yes If yes, disclose all circumstances surrounding prior default(s).            
  No 
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37. Does the applicant have taxing authority?  
  Yes  
  No 
 
38. Provide the last five-years of data showing total taxable assessed valuation including net ad 

valorem taxes levied, corresponding tax rate (detailing debt service and general purposes), and 
tax collection rate.  

Comments:            
 
39.  Attach the last five-years of tax assessed values delineated by Classification (Residential, 

Commercial and Industrial). If applicant does not have taxing authority, provide the 
assessed values of the county. 

 
a)  2010 attached 
b)  2011 attached 
c)  2012 attached 
d)  2013 attached 
e)  2014 attached 
 

40.  Attach the direct and overlapping tax rate table:  
  Attached tax rate table 
 
41. Provide the current top TEN taxpayers showing percentage of ownership to total assessed 

valuation. State if any are in bankruptcy and explain anticipated prospective impacts in the 
Comments blank, below.  If any of these have changed in the past three years, please provide 
information on the changes to the top ten.  

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

                                            

                                            

                                            

                                            

                                            

                                            

                                            

                                            

Comments: NOT APPLICABLE 
 
 

Fiscal 
Year 

Ending 
Net Taxable 

Assessed Value ($) 
Tax 
Rate 

General 
Fund 

Interest & 
Sinking 
Fund 

Tax 
Levy 

$ 

Percentage 
Current 

Collections 

Percentage 
Total 

Collections 
20                                                
20                                                
20                                                
20                                                
20                                                
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42. Provide the maximum tax rate permitted by law per $100 of property value.  NOT APPLICABLE    
 WHCRWA does not have taxing authority. 
 
43. Does the applicant collect sales tax?  
  Yes Provide the sales tax collection history for the past five years. 

 
Fiscal Year 

Ending Total Collections 
20                 

20                 

20                 

20                 

20                 

 
  No WHCRWA does not have authority to levy a sales tax. 
 
44.  Indicate the tax status of the proposed loan? 
  Tax-Exempt 
  Taxable 
 
45. Proforma (Select one of the four listed below) Please be sure the proforma reflects the 

schedule requested, including multi-phased funding options.  
a. System revenues are anticipated to be used to repay the proposed debt.  Attach a proforma   

indicating the following information for each year the debt is outstanding: 
  projected gross revenues 
  operating and maintenance expenditures 
  outstanding and proposed debt service requirements 
  net revenues available for debt service and coverage of current and proposed 

debt paid from revenues 
 

b. Taxes are anticipated to be used to repay the proposed debt.  Attach a pro forma indicating 
the following information for each year the debt is outstanding: 
  outstanding and proposed debt service requirements 

    the tax rate necessary to repay current and proposed debt paid from taxes 
   list the assumed collection rate and tax base used to prepare the schedule 

 
c. Combination of system revenues and taxes to be used to repay the proposed debt.  Attach a 

pro forma indicating the following information for each year the debt is outstanding: 
  projected gross revenues, operating and maintenance expenditures, net revenues 

available for debt service 
   outstanding and proposed debt service requirements 
  the tax rate necessary to pay the current and proposed debt 
  list the assumed collection rate and tax base used to prepare the schedule 
 

d. Another type of pledge will be used to repay the proposed debt.  Attach a pro forma with 
information for each year the debt is outstanding, which includes projected revenues, annual 
expenditures, outstanding debt requirements, and revenues available for debt service. 

 Attached 
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46. Attach a FIVE year comparative system operating statement (not condensed) including audited 
prior years and an unaudited year-to-date statement.  Unaudited year-to-date statement must 
reflect the financial status for a period not exceeding the latest six months. 
  Attached Operating Statement. 

 
 
47. Attach ONE copy of an annual audit of financial statements, including the management letter, for 

the preceding fiscal year prepared by a certified public accountant or firm of accountants and, if 
the last annual audit was more than 6 months ago, then, provide interim financial information. 
  Attached Annual Audit 
  Attached Management Letter 
  If applicable, attached interim financial information 

 
48. Does the applicant have any outstanding debt? (Check all that apply) 
  Yes, General obligation debt 
  Yes, Revenue debt 
  Yes, Authorized but unissued debt 
  No 
 
49.   Attach a listing of total outstanding debt and identify the debt holder. Segregate by type (General  
 Obligation or Revenue) and present a consolidated schedule for each, showing total annual  
 requirements.  Note any authorized but unissued debt.  

a. General Obligation Debt: 
   Yes 
    Attached schedule.  The schedule should also identify the debt  
    holder. 
   No 
 
 b. Revenue: 
   Yes 
    Attached schedule.  The schedule should also identify the debt  
    holder. 
   No 
   
 c. Authorized by Unissued Debt: 
   Yes 
    Attached schedule.  The schedule should also identify the debt  
    holder. 
   No 
 
 
 
 
 
 
 
 
 
 
 
50. List the ten largest employers of the Applicant’s service area: 
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Name Number of Employees 
Memorial Hermann Health System 19,500 

The University of Texas MD Anderson Cancer Center 19,290 

United Airlines 17,000 

Exxon Mobil Corporation 13,191 

Houston Methodist 13,000 

Shell Oil Company 13,000 

Kroger Company 12,000 

National Oilwell Varco 10,000 

Schlumberger Limited 10,000 

BP America, Inc. 9,537 

   Source:  Greater Houston Partnership March 26, 2014. 
 
Comments (example, any anticipated changes to the tax base, employers etc.)            

 
 
51. Provide any current bond ratings with date received. 
 

 Standard & 
Poor’s 

Date 
Received 

Moody’s Date 
Received 

Fitch Date 
Received 

Water System 
Revenue 
Bonds – 
Senior Lien 

AA- 11/07/2016 A1 11/17/2015 A+ 11/04/2016 

Water System 
Revenue 
Bonds – 
Junior Lien 

NA NA NA NA NA NA 

 
52. Is the project intended to allow the applicant to provide or receive water or sewer services to or 

from another entity? 
  Yes.   If yes, the applicant must attach, at a minimum, the proposed agreement, contract,  
   or other documentation establishing the service relationship, with the final and  
   binding agreements provided prior to loan closing. 

 Attached – COH Water Supply Contract, with First Supplement, with First 
Amendment to the First Supplement and Second Supplement;  

  No. 
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Part D: Project Information 
 
53. 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.  For additional information see the City of Houston application. 

 
54. Description of Project, including a bulleted list of project elements/components, and alternatives 

considered (including existing facilities):  Contact the City of Houston 
  
 

A complete preliminary engineering feasibility data must include:  
a. A description and purpose of the project, including existing facilities.  

 Note: CWSRF and DWSRF must address issues scored in Intended Use Plan 
submittal 

  Attached  
b. If project is for Construction only, then attach the appropriate Engineering   

Feasibility Report: 
a) Water (TWDB-0555 at 
http://www.twdb.texas.gov/financial/instructions/doc/TWDB-0555.pdf)  

 Attached 
 

b) Wastewater (TWDB-0556 at 
http://www.twdb.texas.gov/financial/instructions/doc/TWDB-0556.pdf) 

 Attached 
 

c. DWSRF applicants must complete a Projected Draw Schedule  
(TWDB-1202 at http://www.twdb.texas.gov/financial/instructions/doc/TWDB-1202.xls) 

 
55. Water Made Available (For projects requesting a construction component): 

a. Total project is 358,400 acre-feet/year at $1,460,512,000 per City of Houston Water 
 presentation regarding final Basis of Design Report although additional cost increases are 
 expected but have not been provided to the stakeholders as f the application date.  The 
 WHCRWA is responsible for approximately 26% or $379,733,120.  

o The increase in the total annual volume of water supply that will be made available to the 
recipient(s) by the proposed project. 

o Water Plan project examples: new groundwater wells, reservoir development, pipelines to 
sources. 
 

a. New Conservation savings______________(acre-feet/year)  _________($) capital cost 

o Annual volume of anticipated water savings resulting from implementation of the proposed 
conservation project including water loss) and other conservation activities,  

o Water Plan project examples: municipal conservation, advanced Water Conservation, on-
farm conservation, brush control, irrigation conservation. 
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b. New Reuse supply ______________(acre-feet/year)                _________($) capital cost 

o Increase in the annual volume of (direct or indirect) reuse water supply that will be made 
available to the recipient(s) by the proposed project. 

o Water Plan project examples: direct reuse, non-potable reuse, recycled water programs. 
 

c. Maintenance of Current Supply______________(acre-feet/year)  _________($) capital cost 

o Volume of recipients’ current supplies that will be maintained by implementing the 
proposed project 

o Water Plan project examples: None. Not a water plan project.  (Examples of these type 
projects: treatment rehabilitation, system storage facilities, system upgrades). 

 
56. Project Location: 
            
 
 Attach a map of the service area and drawings as necessary to locate and describe the project.  

The map should show the project footprint and major project components. 
 Attached: Contact City of Houston  

 
57.  Attach the Census tract numbers in which the applicant’s service area is within.  The Census 

tracts within your area may be found at: 
http://factfinder.census.gov/faces/nav/jsf/pages/index.xhtml 

 
   
   Please follow these steps:   

 Select Advanced Search.  
 Select the Geographies button located below Topics (left side of page).  
 On the top of the window select the Name tab.  
 In the text box, type "All Census Tracts within___" (Fill in the blank with the name 

of a County Subdivision or a Place.) Select "Go".  
 If your town is a County Subdivision, select the geography labeled "All Census 

Tracts (or parts) within City, County, State" from the Geography Results. If your 
town is a place select the geography labeled "All Census Tracts (or parts) full-or-
partially within City, State" from the Geography Results.  

 Close the Geographies Search window.  
 Use the Topics on the left side of the page to further refine your search or to select 

a table(s) from your search results. 
 

 Attached Census tracts --- See 2012 Population & Water Demand Study attached,  
 Specifically Exhibits 3 and 4 

 
58. Project Schedule: 

a) Requested loan closing date.   
October/November 2017 

b) Estimated date to submit environmental planning documents. 
Contact City of Houston 

c) Estimated date to submit engineering planning documents.  
Contact City of Houston 

d) Estimated date for completion of design.   



TWDB-0148 
Version: 6-2-15 

 
Please label each attachment with the number of the pertinent application section (i.e. “Part D5”) 

19 

Contact City of Houston 
e) Estimated Construction start date for first contract.   

Contact City of Houston 
f) Estimated Construction end date for last contract.  

Contact City of Houston  
 
 

59. Attach a copy of current and future populations and projected water use or wastewater flows.  
Include entities to be served.   

  Attached, SEE 2012 Population and Water Demand Study and List of Entities 
 
60. Attach the most current itemized project cost estimate (include all costs and funding sources).  

Utilize the budget format provided (TWDB-1201 at   
http://www.twdb.texas.gov/financial/instructions/ .  If applying for pre-construction costs only (i.e., 
P, A, D) then itemize only the relevant portions in the attached budget template 

 Attached 
 
 
61. Attach the appropriate Project Information Form: 

 Wastewater:  Attached a completed Wastewater Project Information Form  
WRD-253a  http://www.twdb.texas.gov/financial/instructions/index.asp 

 
  Water:  Attached a completed Water Project Information Form  

WRD-253d http://www.twdb.texas.gov/financial/instructions/index.asp 
 

62.     If the project is for Construction only, wastewater projects that involve the construction of a new 
plant or the expansion of an existing plant and/or associated facilities, attach evidence that an 
application for a new Texas Pollution Discharge Elimination System Permit or amendment to an 
existing permit related to the proposed project has been filed with the Texas Commission on 
Environmental Quality (TCEQ).  Final permit authorization must be obtained from the TCEQ 
before funds can be released for construction activities.  

 Attached 
 No.  Provide explanation: NOT APPLICABLE 

 
 
63. If this project will result in: (a) an increase by the applicant in the use of groundwater, (b) drilling a 

new water well, or (c) an increase by the applicant in use of surface water, then the applicant 
must demonstrate that it has acquired – by contract, ownership or lease – the necessary property 
rights, groundwater permits, and/or surface water rights sufficient for the project before funds can 
be released for construction. 

 
a) Does the applicant currently own all the property rights, groundwater permits and surface 

water rights needed for this project? 
 Yes If yes, please attach the completed, appropriate form. 

1. WRD 208A (http://www.twdb.texas.gov/financial/instructions/index.asp) (Surface Water) 
  Attached            

2. WRD 208B ( http://www.twdb.texas.gov/financial/instructions/index.asp) (Groundwater) 
   Attached            

 No     
     N/A    
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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 permit or right 
must be acquired 

Acquired by lease 
or full ownership 

Expected 
acquisition date 

Permit / Water 
Right ID No. 

                              
                              
                              
                              
                              
                              
                              

 NOT APPLICABLE 
 

c) List any major permits not identified elsewhere that are necessary for completion of project. 
Also, list any more necessary minor permits that may involve particular difficulty due to the 
nature of the proposed project. 

Permit Issuing Entity Permit Acquired (Y/N) 
See City of Houston 
Original Application 

            

                  
                  
                  

 NOT APPLICABLE 
 
 
64. Has the applicant obtained all necessary land and easements for the project?  
  Yes. If yes, attach the site certificate (ED-101 at   
   http://www.twdb.texas.gov/financial/instructions/index.asp 
    Attached 
 

 No.   If no, fill out the table below and describe the land or easements that will need to  
be acquired, provide the anticipated date by which the applicant expects to have 
the land or easements, and indicate if funding from TWDB is to be used for the 
acquisition. 

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) 

                              
                              
                              

 NOT APPLICABLE 
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65.  Has a Categorical Exclusion (CE), Determination of No Effect (DNE), Finding of No Significant 

Impact (FONSI), Record of Decision (ROD), or any other environmental determination been 
issued for this project?  

 Yes      
  Attach a copy of the finding. 

  No – Contact City of Houston 
 
66. Is the project potentially eligible for a Categorical Exclusion (CE)/ Determination of No Effect 

(DNE) because it involves only minor rehabilitation or the functional replacement of existing 
equipment? 

      Yes  
 No 

 
67. 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)? 

      Yes   
  If yes, attach additional information 

 No Contact City of Houston 
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Part E: State Water Implementation Fund for Texas (SWIFT) Applicants Only: 
 
68. Identify the type of SWIFT funding (If more than one funding option is being requested indicate 

the amount of funding for each): 
  Deferred      $      
 Low Interest Loan   $50,000,000 
 Board Participation   $      

 
69. For multi-year funding request or phased commitments, provide a schedule reflecting the closing 

dates for each loan requested. 
 Attached 

 
70. Notice to SWIFT Applicants: Texas Water Code Sec. 15.435(h) requires all recipients of 

financial assistance from the SWIFT to acknowledge any applicable legal obligations in federal 
law, related to contracting with disadvantaged business enterprises, and state law, related to 
contracting with historically underutilized businesses. Checking the boxes below serves as this 
acknowledgement.  

 
 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.  

 
 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.  

 
 
71.   Provide drafts of the following documents: 

   a. Proposed Bond Ordinance  
  Attached 

b. Private Placement Memorandum 
 Attached 
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Part F: Economically Distressed Programs (EDAP) Applicants Only:  NOT APPLICABLE 
 
In accordance with TWDB Rules (31 TAC Chapter 363), an application for EDAP will not be considered 
until the County has adopted and is enforcing the Model Subdivision Rules (MSRs) Texas Water Code § 
16.343.  If the proposed project is within a municipality or its extraterritorial jurisdiction (ETJ), or if the 
applicant is a municipality, the municipality must also have adopted and be enforcing MSRs.  
 
72. Describe procedures for collecting monthly customer bills (include procedures for collection of 

delinquent accounts) 
      

 
73. Is financing being requested for a wastewater project?  

 Yes If yes, does the applicant have the required resolution/ordinance 
establishing a mandatory hookup policy?  

 Yes.  If yes, attach a copy of the resolution/ordinance. 
 Attached 

 No.   If no, explain      
 No   

 
74. Required documentation for the project area for Preliminary EDAP Eligibility (31 TAC Chapter 

363)  
 Attached documentation of inadequacy of water and/or wastewater services. 
 Attached documentation regarding the financial resources of the residential users 

in the EDAP area. Census data or documentation regarding median household 
income should be provided. 

 Attached documentation demonstrating existence of a residence in the project 
area prior to June 1, 2005. This could include tax records of residence, dated 
aerial maps, or, other documentation demonstrating existence of a residence. 

  
75. Has the Department of State Health Services issued a determination stating a public health 

nuisance exists in the project area? 
   Yes   If yes, attach a copy of the determination. 

 Attached  
   No If no determination exists, attach documentation demonstrating a  
    public health nuisance exists in the project area.  (Photographs may be  
    submitted, but they must be labeled with location and date when taken. If the soil  

  types are mentioned in the project area as an issue, include soil profile maps) This 
  documentation will be used by TWDB staff to request a determination from 
  the Department of State Health Services 

 Attached  
 
76. Is this project providing new service? 
   Yes If yes, attach plats of the affected subdivisions. 

 Attached  
   No 
 
77. Attach an EDAP Facility Engineering Plan/Scope of Services report that complies with the 

requirements of WRD-023A.  http://www.twdb.texas.gov/financial/instructions/index.asp 
 Attached 
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Part G: CWSRF/DWSRF Applicants Only:  NOT APPLICABLE 
 
Only applicants applying for funding from the CWSRF and DWSRF Programs must complete this 
section.  
 
Pursuant to Federal Funding Accountability and Transparency Act (FFATA) the applicant is required to 
obtain a DUNS number that will represent a universal identifier for all federal funding assistance. DUNS 
numbers can be obtained from Dun and Bradstreet at http://fedgov.dnb.com/webform/ 
 
78. Applicant’s Data Universal Number System  (DUNS) Number:  
 DUNS       
 
Pursuant to Federal Funding Accountability and Transparency Act (FFATA) the applicant is required to 
register with System for Award Management (SAM) and maintain current registration at all times during 
which the Board loan agreement is active or under consideration by the Board. Register at: 
https://sam.gov. 
 
79. The applicant has registered and will maintain current SAM registration at all times during which 

a federal subaward is active or under consideration by the Board. 
 Yes   
 No  

 
80. Federal Awards information:  

1. Did applicant receive over 80% of their revenue from Federal Awards last year?   
 Yes   
 No  

2. Did applicant receive over $25 million in Federal Awards last year?  
 Yes               
 No  

3. Public does not have access to executive compensation information via SEC or IRS reports?    
 Yes   
  No 

 
81.  If applicant checked YES to ALL three boxes in 3 above, applicant is required to disclose the name 
and compensation of the five most highly compensated officers.  

Officer’s Name Officer’s Compensation ($) 
            
            
            
            
            

 
82. Complete form WRD 213 (http://www.twdb.texas.gov/financial/instructions/index.asp) - Certification 

Regarding Lobbying 
Attached       Yes  

 No 
   N/A   
 
 
 
83. If applying for CWSRF Equivalency or DWSRF, attach the Certification Regarding Debarment, 
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Suspension and Other Responsibility. SRF-404 
(http://www.twdb.texas.gov/financial/instructions/doc/SRF-404.pdf) 
Attached       Yes  

 No 
   N/A   

 
84. If applying for CWSRF Equivalency or DWSRF, attach the Assurances – Construction Programs. 

EPA-424D (http://www.twdb.texas.gov/financial/doc/EPA-424D.pdf) 
Attached       Yes  

 No 
   N/A   
 
85. The applicant must comply with the Davis-Bacon Act regarding prevailing wage rates. The 

applicant acknowledges that they are aware of, and will abide by, the Davis-Bacon Act 
requirements. 

  Yes    
  No   

 
Further information on the Davis-Bacon requirement is available through the TWDB Guidance 
document, DB-0156 (http://www.twdb.texas.gov/financial/instructions/index.asp) 

 
All project costs funded by the TWDB through CWSRF Equivalency or DWSRF must comply with the 
federal Disadvantaged Business Enterprise (DBE) program rules and requirements. The federal DBE 
program requires a good faith effort to contract with DBE’s for all procurements including: professional 
and non-professional consulting services, equipment, supplies and construction to be funded by federal 
equivalency dollars. Guidance and forms are found at:  
TWDB-0210 (http://www.twdb.texas.gov/financial/instructions/doc/TWDB-0210.pdf) 
 
86. At a minimum, you must complete and attach the Applicant Affirmative Steps Certification and 

Goals. This form is required to obtain a financial assistance commitment. 
 TWDB-0215 (http://www.twdb.texas.gov/financial/instructions/doc/TWDB-0215.pdf) 

Attached       Yes  
 No 

   
  

87. If you have already solicited contractors, complete and attach the Affirmative Steps Solicitation 
Report. This form is required prior to loan closing and release of any funds; therefore, if this 
question is not applicable at this time, select N/A. 

 TWDB-216 (http://www.twdb.texas.gov/financial/instructions/doc/TWDB-0216.pdf) 
Attached       Yes  

 No 
   N/A   
 
88. If you have awarded contracts to contractors, complete and attach the Loan/Grant Participation 

Summary.  This form must be submitted for review prior to loan closing and release of funds. This 
form is required prior to loan closing and release of any funds; therefore, if this question is not 
applicable at this time, select N/A. 

       TWDB-0373 (http://www.twdb.texas.gov/financial/doc/TWDB-0373.pdf) 
Attached       Yes  

 No 
   N/A   
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89. All Contractors that have been awarded will need to complete and attach the Prime Contractor 

Affirmative Steps Certification and Goals This form is required prior to loan closing and release of 
any funds; therefore, if this question is not applicable at this time, select N/A. 
 TWDB-217 (http://www.twdb.texas.gov/financial/instructions/doc/TWDB-0217.pdf) 
Attached       Yes  

 No 
   N/A   

 
90. All CWSRF applicants must be a Designated Management Agency (DMA) for wastewater 

collection and treatment. Please complete and attach DMA resolutions. WRD-210 
(http://www.twdb.texas.gov/financial/doc/WRD-210.pdf) is an example of this type of resolution. 

 Attached 
 N/A 

 
Part H: Documentation of “Green” Projects and Project Components:  NOT APPLICABLE 
  CWSRF and DWSRF Applicants Only 
 
All SRF applicants must complete this section if green benefits are all or part of the project (more 
than an incidental benefit). Project is defined as the entire project or a stand-alone component of the 
project. This section is required so that the TWDB may determine whether the project qualifies as 
“green” pursuant to Environmental Protection Agency (EPA) Guidance.    
 
A project (or project component) is “green” if the primary purpose qualifies under EPA Guidance as one 
of the following:  
 

a. Green Infrastructure, 
b. Water Efficiency-related, 
c. Energy Efficiency-related, or  
d. Environmentally Innovative.  

 
You must use the Green Project Reserve guidance to complete this section.  Current guidance may be 
found at: Green Project Reserve: Guidance for determining project eligibility  

TWDB-0161 (http://www.twdb.texas.gov/financial/instructions/doc/TWDB-0161.pdf) 
 
91. Does your project or a component of your project qualify as Green, per EPA guidance?  

 Yes               
 No         

 
 If Yes, Please complete the remainder of Section G. 
 
92. Type of Green Project  
    Water               Energy    Green               Environmentally  
        Efficiency        Efficiency         Infrastructure        Innovative 
 
93. The correct worksheets must be completed. 
 Green Project Reserve: CWSRF Green Project Worksheets 

TWDB-0162 (http://www.twdb.texas.gov/financial/instructions/doc/TWDB-0162.pdf) 
Attached       Yes  

 No 
   N/A   
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Green Project Reserve: DWSRF Green Project Worksheets 
TWDB-0163 (http://www.twdb.texas.gov/financial/instructions/doc/TWDB-0163.pdf) 
Attached       Yes  

 No 
   N/A   
 

TWDB will make the final determination whether your project (or project component) meets 
federal criteria as “green”. You may be required to submit a business case, utilizing the Green 
guidance  

Part I: Summary of attachments to application 
 
Following is a list of the documents that may be necessary in order to process this application. While not all of the 
listed information below may be required for all projects, an applicant should review the application carefully 
because incomplete applications will not be processed until all of this information has been provided.  In addition, 
please make sure your entity system name appears on every attachment.  Label each attachment with the 
number of the pertinent application section (i.e. “Part B5”).  

 
Check list for your convenience 

 
Part A   General Information 

No. 6  Draft or executed consulting contracts (engineering, financial advisor, bond counsel) 
No. 12 Existing security document for refinancing 

 
Part B   Legal  

No. 17 Resolution (TWDB-0201A) 
No. 18 Application Affidavit (TWDB-0201) 
No. 19 Certificate of Secretary (TWDB-201B) 
No. 20 Water Supply Corporations 

Articles of Incorporation 
Certificate of incorporation from the Texas Secretary of State 
By-laws and any amendments 
Certificate of status from the Texas Secretary of State  
Certificate of account status from Texas Comptroller   

No. 21  Resolution/ordinance authorizing the issuance of parity debt 
No. 22 Certificate of Convenience & Necessity 
No. 23 Enforcement Actions 
No. 24 Affidavit of No Objection 
No. 25 Two copies of the Water Conservation Plan (TWDB-1968 and TWDB-1965)  
No. 26 Water use surveys 

  http://www.twdb.texas.gov/waterplanning/waterusesurvey/index.asp 
No. 27 Water Loss Audit 

   http://www.twdb.texas.gov/conservation/resources/waterloss-resources.asp 
 
 
Part C   Financial  

No. 39 Assessed Values by Classifications 
No. 40 Direct and Overlapping Tax Table 
No. 45 Proforma for each year of debt outstanding 
No. 46 Five year comparative system operating statement. 
No. 47 Annual audit and management letter 
No. 49 Outstanding debt schedule 
No. 52 Service provider contracts 
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Part D   Project Information   
No. 54a Preliminary Engineering Feasibility Data (PEFD)  
No. 54b Engineering Feasibility Report  

  Water (TWDB-0555)  
  Wastewater (TWDB-0556) 

No. 54c Project Draw Schedule (TWDB-1202) 
No. 56 Project Map 
No. 57 Census Tract(s) 
No. 58 Project Schedule 
No. 59 Current and future populations and projected water use or wastewater flows 
No. 60 Project Cost Estimate Budget (TWDB-1201) 
No. 61 Wastewater Project Information Form (WRD-253a)  

 Water Project Information Form (WRD-253d) 
No. 62  Texas Pollution Discharge Elimination System Permit 
No. 63  If applicant has property rights and permits 

a. WRD-208A (Surface Water) 
b. WRD-208B  (Groundwater) 

No. 63c Additional Permits 
No. 64 Site certificate, evidencing land ownership for the project.  (ED-101) 
No. 65 Categorical Exclusion (CE), Finding of No Significant Impact (FONSI), Record of Decision 

or any other supporting document 
No. 67 Social or environmental issues 

 
Part E  State Water Implementation Fund for Texas 

 No. 69 Multi-year/phased commitment schedule 
 No. 71a Draft Bond Ordinance 
 No. 71b Private Placement Memorandum 

 
Part F Economically Distressed Areas Program 

No. 73 Resolution/ordinance establishing a mandatory hookup policy   
No. 74 EDAP applicants 

 Inadequacy documentation 
 Financial resources documentation 
 Existence of residences prior to 06/01/2005 

No. 75 Public health nuisance 
No. 76 Plats 
No. 77 EDAP Planning Phase – Facility Engineering Plan/Scope of Services (WRD-023A) 

 
Part G CWSRF/DWSRF Applicants Only  NOT APPLICABLE 

No. 82 Lobbying Activities (WRD-213) 
No. 83 Certification Regarding Debarment, Suspension and Other Responsibility           

Requirements. (SRF-404)  
No. 84 Assurances – Construction Programs (EPA-424D) 

Disadvantaged Business Requirements Guidance  (TWDB-0210) 
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No. 86 Affirmative Steps Certification and Goals (TWDB-0215) 
No. 87 Affirmative Steps Solicitation Report (TWDB-216)  
No .88 Loan/ Grant Participation Summary (TWDB-0373) 
No. 89 Prime Contractor Affirmative Steps Certification and Goals (TWDB-217) 
No. 90 Designated Management Agency (WRD-210)  

 
Part H Green Projects  NOT APPLICABLE 

Guidance (TWDB-0161) 
 

 No. 93 CWSRF Green Project Worksheets (TWDB-0162) 
DWSRF Green Project Worksheets (TWDB-0163) 

 
Part J: Guidance and Forms 
 

Part A  General Information 
  CWSRF – 31 TAC 375 
  DWSRF – 31 TAC 371 
  EDAP and SWIFT - 31 TAC 363 
  For more information visit,  http://www.twdb.texas.gov/about/rules/index.asp. 

 
Part D  Project Information  
  State Programs - 31 TAC 363 

Drinking Water State Revolving Fund - 31 TAC 371 
 Clean Water State Revolving Fund / Equivalency - 31 TAC 375 

Clean Water State Revolving Fund / Non-Equivalency - 31 TAC 375 
    

  
Guidelines for Environmental Assessment, Clean Water Non-Equivalency (ED-001A) 

  Clean Water EID Instructions (SRF-099) 
  Guidelines for Environmental Assessment, State Participation, Defund, RWAF and WIF, 
    (ED-001B) 
 Guidelines for Environmental Assessment, EDAP (ED-001C) 

Drinking Water EID Instructions (DW-001) 
 
 

Part H  Green Projects  and Project Components 
 Green Project Reserve: Guidance for determining project eligibility  

  (TWDB-0161) 
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Abstract Services Of Houston 
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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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Ambrose Appraisal Company 
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Andrews Kurth, LLP. 
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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 
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Mr. Bruce G. Parker 
December 31, 20 14 
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 
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. 
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Berg Oliver Associates, Inc. 
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Bolton & Baer, Ltd. 
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Brown and Gay Engineers, Inc. 
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    Cobb Fendley & Associates, Inc.  
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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 
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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 
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Cotton Surveying Company 
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Courthouse Specialists 
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Dannenbaum Engineering Corporation (DEC) 
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     Deal Sikes & Associates 
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Fox Appraisal Company, LLC 
(formerly Fox & Bubela, Inc.) 
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Fugro Consultants, Inc. 
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Fulbright 
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   Gary Grote Attorney At Law  
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              Heidaker Land Services, Inc.  
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    Integra Realty Resources-Houston, LLC 
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KDM Acquisition Services, Inc. 
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Myrtle Cruz, Inc. 
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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.

s319493 1
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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
a)'
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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
J



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

parisg
Typewritten Text

parisg
Typewritten Text

parisg
Typewritten Text
EXHIBIT B
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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 
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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 
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McFARLAND + McFARLAND, LLP 
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 McKim & Creed, Inc. d/b/a SURVCON 
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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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1n

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
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IJ
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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 
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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

3778ffi

https://www.egfx.com/ABHR/open?docid=79C5YVBTLRWZLTMXQESCK74Q9A&h=XHAV38RJF4WZLSB6QESCK74Q9A
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AGREED TO AND ACCEPTED on April "1.1,2012.

WEST HARRIS COUNTY REGIONAL WATER
AUTHORITY

Parker
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Prime Controls, L.P. 
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Rapid Research, Inc. 
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This page is a placeholder for 
information submitted with the 
application that may contain 
confidential information. 
Please contact Cindy DePrato 
at 512 463-8420 to request 
reviewing this information. 
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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. 

1 
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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. 
, '" ~"'" . ;..'-'AlfTC'.,j,;.: ,. '~'w., ,. ,"<, ~!'~!-"l ,I· I;! L . 

it' , , 

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. 
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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. 



,_,~_-,~~:'1~...;:..:..:_·, ...::t:::.:....:J'·~'~::.::..:.L 
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 

http:98,457.00
http:98,457.00
mailto:R.T.Brown@dannenbaum.com
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S & V Surveying, Inc. 
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Severn Trent Environmental Services, Inc. 
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Sue Davis Communications 
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T. N. Edmonds & Associates 
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Terracon Consultants, Inc. 
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V & A Consulting Engineers, Inc.   



brittont
Text Box
PART A6



































































 
 

 

 

 

 

 

 

 

 

 

 

Vinson&Elkins 



cindy.gloyna
Text Box
PART A6

























cindy.gloyna
Text Box
PART A6















 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Weisser Engineering Company  
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PRIVATE PLACEMENT MEMORANDUM DATED ______________ ___, 2017 
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 2017(the “Bonds”) 
 

Dated: October 1, 2016 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, 2018 
(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 2017; APPROVING THE FORM AND SUBSTANCE AND AUTHORIZING THE EXECUTION 
OF A THIRTEENTH 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 
____________ __, 2017 (“Bond Resolution”) and THE THIRTEENTH SUPPLEMENTAL INDENTURE OF 
TRUST, dated October 1, 2017. 

Purpose: See “APPENDIX B - BOND RESOLUTION, MASTER INDENTURE OF TRUST, AND THIRTEENTH 
SUPPLEMENTAL INDENTURE OF TRUST.” 

Security for the 
 Bonds: 

See “APPENDIX B - BOND RESOLUTION, MASTER INDENTURE OF TRUST, AND THIRTEENTH 
SUPPLEMENTAL INDENTURE OF TRUST.” 

Ratings: See “OTHER INFORMATION - Ratings” 

Delivery Date: October __, 2017 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 

____________________________________________________________________ 
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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 
FirstSouthwest A Division of Hilltop Securities Inc., 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 2017 (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 Thirteenth Supplemental Indenture of Trust dated as of October 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 THIRTEENTH 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 THIRTEENTH 
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 THIRTEENTH 
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 



3 

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, 2027, or on any date thereafter, the Bonds maturing on and after December 15, 2028 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 THIRTEENTH 
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 
THIRTEENTH 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 THIRTEENTH 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) 

2019 $_____,000      2034(b)  $_____,000     
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(b) _____,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             

__________________________________ 
(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, 2028, are subject to redemption, in whole or in 
part and in inverse order, prior to their scheduled maturities, on December 15, 2027, 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.” 



 

 

APPENDIX B  

 

BOND RESOLUTION, MASTER INDENTURE OF TRUST, AND THIRTEENTH SUPPLEMENTAL 
INDENTURE OF TRUST 

  



 

APPENDIX C 

 

FORM OF OPINION OF BOND COUNSEL 
  



 

APPENDIX D 

 

ANNUAL FINANCIAL REPORT FOR THE YEAR ENDED DECEMBER 31, 2016 
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Water Conservation Annual Report ~ Wholesale Water Suppliers 
TWDB Form No.1969   
Revised on 3/11/2016 10:58 AM 
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Water Conservation Plan Annual Report 
 Wholesale Water Supplier  

 
CONTACT INFORMATION 

 
Name of Entity:            
 
Public Water Supply Identification Number (PWS ID):       
 
CCN Number:       
 
Water Rights ID Number:       
 
Wastewater ID Number:       
 
Check all that apply:  
 

Retail Water Supplier 
 
Wholesale Water Supplier 
 
Wastewater Treatment Utility 

 
Address:       City:     Zip Code:    
 
Email:        Telephone Number:     
 
Regional Water Planning Group:   Map 
 
Groundwater Conservation District:   Map 
 
Form Completed By:       Title:      
 
Date:     
 
Reporting Period (calendar year): 

 
 Period Begin (mm/yyyy)      Period End (mm/yyyy)    

 
Check all that apply: 
 
 Received financial assistance of $500,000 or more from TWDB 
 
 Have 3,300 or more retail connections 
 
 Have a surface water right with TCEQ 

http://www.twdb.texas.gov/mapping/doc/maps/sb1_groups_8x11.pdf
http://www.twdb.texas.gov/mapping/doc/maps/gcd_only_8x11.pdf
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Water Conservation Annual Report ~ Wholesale Water Suppliers 
TWDB Form No.1969   
Revised on 3/11/2016 10:58 AM 
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SYSTEM DATA 
 
1. For this reporting period, provide the total volume of wholesale water exported (transferred or 

sold):      gallons 
 
2. For this reporting period, does your 

billing/accounting system have the capability to 
classify customers into the Wholesale Customer 
Categories? 
    Yes  No 

 
3. For this reporting period, select the category(s) 

used to calculate wholesale customer water 
usage: 
                                       Municipal 
                                       Industrial 
                                       Commercial 
                                       Institutional 
                                       Agricultural 

 

 

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

 

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

 

Wholesale Customer Category Gallons Exported 
(transferred or sold) 

Number of 
Customers  

Municipal    
Industrial    
Commercial    
Institutional    
Agricultural    

Total Gallons1   

Wholesale Customer 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. 

 

http://www.twdb.texas.gov/conservation/doc/SB181Guidance.pdf
http://www.twdb.texas.gov/conservation/doc/SB181Guidance.pdf
http://www.twdb.texas.gov/conservation/doc/SB181Guidance.pdf
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NOTE 1:
The West Harris County Regional Water Authority supplied 7,604,521,300 gallons of treated surface water to 54 water plants within 42 Municipal Utility Districts in 2015.  The WHCRWA used 46,016,300 gallons for surface water for flushing [7,604,521,300 gallons + 46,016,300 gallons = 7,650,637,600 gallons].  The estimated 2015 population of the Municipal Utility Districts served by the West Harris County Regional Water Authority was 151,567.
                                                                                  
NOTE 2:
The West Harris County Regional Water Authority provides treated surface water only to Municipal Utility Districts.
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Water Use Accounting 

Total Gallons During the Reporting Period 
Water Produced: Water from permitted sources such as 
rivers, lakes, streams, and wells. 

Wholesale Water Imported: Purchased wholesale water 
transferred into the system. 

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

Wholesale Water Exported: Wholesale water sold or 
transferred out of the system. 

 Gallons Per Day: 
Wholesale Water Exported ÷ 365 = Gallons Per Day

Population: Estimated total population for municipal 
customers. 

Gallons Per Capita Per Day: 
(Wholesale Exported ÷ Population) ÷365 =  
Gallons Per Capita Per Day

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

Gallons 

Raw Wholesale Water Exported 

Treated Wholesale Water Exported 

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

Date to Achieve 
Target 

Specified and Quantified Targets 

Five-year target 

Ten-year  target 

cindy.gloyna
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Water Conservation Programs and Activities 

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

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 activities, list or describe. 

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 
Plant wash down 
Chlorination/de-chlorination 
Industrial 
Landscape irrigation (parks, golf courses) 
Agricultural 
Other, please describe: 

Estimated Volume of Reuse 

http://www.twdb.texas.gov/conservation/BMPs/index.asp
cindy.gloyna
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.



Water Conservation Annual Report ~ Wholesale Water Suppliers 
TWDB Form No.1969   
Revised on 3/11/2016 10:58 AM 

 

Page 5 of 5 

 

4. Water Savings 
For this reporting period, estimate the savings that resulted from water conservation activities and 
programs. 
 
 

Estimated 
Gallons 

Saved/Conserved 

Estimated Gallons 
Recycled/Reused 

Total Volume of 
Water Saved1 

Dollar Value 
of Water Saved2 

    
1. Estimated Gallons Saved + Estimated Gallons Recycled/Reused = Total Volume Saved 

2. Estimate this value by taking into account water savings, the cost of treatment or purchase of water, and deferred capital costs 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 Highly Effective Does Not Apply 
    

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

7. Select the areas for which you would like to receive technical assistance: 
 
          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 Systems 
          Recycling and Reuse 
 

 
 
 
 
  

cindy.gloyna
Pencil
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WHCRWA Rate: January, 2015 - December, 2015 = $2.45 Per 1000/Gallons
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Dollar Value Of Water Saved = [2.45 * (350,323,503/1000 GALLONS)] = $858,293
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Texas Water Development Board 

2015 Water Conservation Annual Report 
for the 

West Harris County Regional Water Authority 

 
NOTE 3:  Water Use Accounting – A Summary Of The 2015 Water Use Within The West Harris 

County Regional Water Authority (WHCRWA). 
 
 

Surface Water Provided to MUDs In 2015 7,604,521,300  Gallons 

Surface Water Used for Pipeline Flushing In 2015 46,016,300 Gallons 

Groundwater Used by WHCRWA GRP Participants In 2015 12,798,696,779  Gallons 

Alternate Water Used by WHCRWA GRP Participants In 2015 350,323,503  Gallons 

Total Water Usage In WHCRWA In 2015 20,799,557,882  Gallons 
                                

The WHCRWA purchased 7,744,495,000 gallons of surface water from the City of Houston in 
2015.  The Gallons Per Capita Per Day was calculated based on surface water use only.  

The estimated 2015 population of the municipal customers within the WHCRWA is 151,567.   

 

 7,650,537,600 Gallons of Surface Water Exported ÷ 365 Days  
= 20,960,377 Gallons per Day 

 20,960,377 Gallons per Day/Population Served of 151,567  

= 138.29 GPCD≈138 GPCD 

 

 

 

 

 

 

The WHCRWA does not supply 100 percent of the municipal customers' total water demand.  
The 42 municipal utility districts that receive surface water used between 91-98 percent 
surface water in 2015 and between 2–9 percent groundwater. Only treated surface water flows 
through the West Harris County Regional Water Authority's surface water transmission 
system; (not well water or water from permitted sources). 

   The WHCRWA’s water loss goals as reflected in the submitted Water Conservation Plan are 
due to the newness of the WHCRWA’s system. Today, the WHCRWA’s system is relatively 
new and has extremely low water loss of 1.21%. However, it is anticipated that as the system 
ages, the water loss will increase to approximately 5% (which is quite common and is a 
relatively low water loss percentage for older systems).  

 

LEGEND 
GPCD = Gallons Per Capital Per Day 
GRP = Groundwater Reduction Plan 
MUDs = Municipal Utility Districts 
WHCRWA = West Harris County Regional Water Authority 
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NOTE 4:  Water Conservation Activities That The West Harris County Regional Water Authority 

(WHCRWA) Participates In To Improve The Effectiveness Of Its 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).  The “Water is Life” Teaching 
Lab travels to the campuses of Cypress-Fairbanks, Klein, Spring, and Tomball Independent 
School Districts.  The second Mobile Teaching Lab is sponsored solely by the WHCRWA.  It 
travels to the campuses Katy and Alief Independent School Districts.  Approximately 7,000 
elementary school students, teachers, and family members accessed the second Mobile 
Teaching Lab when they visited campuses and the annual Folk Life Festival sponsored by 
Katy ISD during 2015.  Another Lab, WATER IS LIFE, co-owned by the North and West 
Authorities, visits 5-6 Cy-Fair ISD Junior Highs and Intermediate schools each year.  
Reservation for these Mobile Teaching Labs can be made through the WHCRWA’s website.   
 
The WHCRWA along with the other water authorities, law firms and engineering firms, 
generously sponsor educational materials for classroom use.  These materials include story 
books such as “Journey to Gunk Junction” for middle-school-age children and “Water Is Life” 
for elementary-school-age children.   

 
The WHCRWA continues its commitment to public education by supporting the State of Texas’ 
official curriculum program called Texas Essential Knowledge and Skills (TEKS).   
The program is offered at no charge to the schools in grades 2, 4, and 7.  The WHCRWA 
supports TEKS by sponsoring educator workshops, which provides hands-on learning 
opportunities about critical, water conservation related topics.   

 
During the reporting period, the WHCRWA provided approximately 300,000 Water 
Conservation Brochures and 97,000 billing inserts to Municipal Utility Districts within the 
WHCRWA service area for distribution to their customers.  Two other publications, – What 
Landscapers (and homeowners) should know about Stormwater Pollution and how to help 
prevent it! – is also reprinted annually for distribution to about 5,000 residents.  
WATERWORKS newsletter – sent to more than 100,000 families within the WHCRWA 
boundaries.  There is generally a reference or article about Stormwater topics in these 
publications.      

 
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 surface water, or rainwater capture.  Credits may be applied 
against the WHCRWA Groundwater Reduction Plan participant’s monthly groundwater 
pumpage fees, surface water fees, or any other fees due to the WHCRWA. 
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APPLICATIONS FOR FINANCIAL ASSISTANCE 
 

To The 

 
Texas Water Development Board (TWDB) 

 
Request For Funding Projects: 

 
WHCRWA – City of Houston (COH) Treatment Expansion (NEWPP) 

WHCRWA – Internal Distribution (CIP) 
WHCRWA – Transmission Second Source Project (SS) 

 

 
 

Submitted By: 

West Harris County Regional Water Authority 
 

Prepared by: 

 
 

JUNE 2015  
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CSRTIFICATT FOL .RTSOLUTION

THE STATE OF TTXAS
COUNTIAS OF HARRIS AI\iD !.ORT BEND

I, the undersigned officer of the Board of Direetors of the West Harris Cr:unty Regional Water

Autharity, do hereby cer:ify as follows:

1.. The Soard of Directcrs of thc West Harris County Regional Water Authority convened in
regular session o:r the 29th day of September, 2016, inside the boundaries of the Anthority, and the roll
was called of the duly constituted afficers and members of the Board' to-wit:

IJ

5

Bruce Parker
Larry Weppler
Douglas (Cam) Postle
Gary Struzick
Eric Hansen
Mark Janneck
Michael Tharnhill
Karla Carrnon
Vacant

President
Vice President
Secretary
Assistant Vice President
Assistant Secretary
Director
Directcr
)irector
Director

and all of said persons we:e pteseRt ex' thus constituLing a

quorum. Whereupon, among other business, the following was transacted at tle meeting: a written

RESOLUTiON AUTHORIZING T}{E ISSUANCE" sALE, AND }SLIVERY OF THg WEST

HARRIS COUNTY REG]ONAI. WATER AUTHOR1TY IVATER SYSTEM }UNIOTd LTEN

REYENU! BONIS, SERIIS 20L6; APPROVING THg FORM AND SUB$TANCI AND
AUTHORIZING THE EXSCUTION OF AN ELEVENTH SUPPLSMENTAL INDSI{TURE OT'

TITUST RELATING TO SUCH BONDS; AU?HORIZING AND RATIFYINC OTHAR

ACTIONS OF THg AUTHORITY; MAKING CERTAIN FINDINGS AND CONTAINING
O?HER T'ROVISIONS RTLATING TO THT SUBJECT

was in*oduced for the cansideration of the Board. It was then duly moved and seconded that the

Resolution be adopted; and, after due discussion, the motion, earrying with it the adoption of the

Resolutlon, prevailed and carried unanirrously.

2" That a true, full and correct copy of the aforesaid Resolutioa adopted at the meeting

described in the above ancl {aregoing paragraph is attached to and follows this certificate; that the

Resclution has been duly recorded in the Board's minutes of the meeting; that the perso:ls named in the

above and foreg*ing paragraph are the duly chosen, qualified and acting nfficers and members of the

Eoard as indicated therein; that each nf fhe officers and members of the Soard was duly and sufficiently
notified r:fficially and personally" in advance, of the time. place ard purpase of the aforesaid neeting, and

that the Resolutian would be intrcduced and cansidered for adoption at the meeting' and each of the

officers and membels consented, in advance, to the holding of the areeting for such purpose; that the

meeting was open to the public as :equired by law; and that public notice nf tl:e time, place and subject of

the me*ting was given as required by Chapter 551, Texas (iovernment Code" and Section 49"063, Texas

Water Code.

the 29rr I day of September, 20l6 
$\ U / , f(/rI* t LL_i _

Secretary
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RESOLUTION AUTHORIZING THE ISSUANCE, SALH" AND DHLIVERY
OF THE WH$T HARRIS COUNTY REGIONAL WATER AUTHORITY
WATAR SYSTNM }UNIOR LIFN REVHNUH BONDS, SERIHS Z}ffi;
APPROViNG THg FORM AND SUBSTANCE AhlD AUTHORIZING
THE HXHCUTION OF AN HLEVHhITH SUPPLXMENTAL INDHI{TURE
OF TRUST RHTATING TO SUCH BONDS; AUTHORIZiNG AND
RATI}YING OTHIR ACTIONS OF THE AUTHORI?Y; MAKING
CNRTAiN FINDINGS AND CONTAINING OTHSR PROVI$IONS
RELATINC TO THE SUB}ECT

WHHREAS, pursuant to Act of May 28, 2001, 77th Texas Legislature, Regular
Sessiory Chapter 414, 2AA\ Tex. Gen. Laws, as amended, (the " Act"), ihe Authority was
cr*ated as a political subdivision cf the State of Texas; and

WHEREAS, pursuant to the Act, the Authority was created under an$ is
essential to accomplish the purposes of Section Sg; Article XVi, of the Texas
Constitution, including the acquisition and pruvision of surface water and grr:undwater
for residential, comrnercial, induskial, agriculfural, and cther uses, the reduction of
groundwater withdrawals, the conservation, preservatiory protection, recharge and
prevention of waste of groundwater, and of groundwater reservoirs or their
subdivisions, the control of subsidence caused by withdrawal of water from those
groundwater reservoirs cr their subdivisions, and other public purposes stateci in the
Act; and

nrHXREAS, pursuant to the laws of the State, inclurling particulariy the Actn as
amended, and Chapter 1201, Texas Government Code, as amended, the Authority is
authorized and has the power to issue, se1l, and deliver revenue bonds and notes for the
purpose/ among others, of financing the constructian and acquisition of a water system;
and

WXEREAS, in order to secure certain bonds, notes and other obligatiolls to be
issued by it from time to time to finance projects ta fulfilt its purposes, the Authority
has entered inta an Indenture of Trust (as amended, the "M"*t*, Indenture,,) witi
Regicns Bank as Successor Trustee under the Master Indenture {the "Trustee") pursuant
to which the Authority has assigned an<l pledged to the Trustee the Trust dstate {asdefined in the Master Indenture) including th; Pledged Revenues (as defined in the
Master indenture), for the purpose of establishing the Funds {as clefined in the Master
Indenture) and assigning and pledging the Pledled Funds (as riefined in the Master
Indenture) pursuant ta the Master indenture ind thereby provicling the pledged
Revenues and Pledged Funds to be helcl by the Trustee to $ecure the payment- of
principal of and interest on all bands and notes and the payment of al1 obligations
issued under the Mast*r Indenture and any indenfures supplemental thereto; and

619059_2



W?{HREAS, the Authority has entered into a water supply eontract, as amended
and supplemented {the "Supply Cr:ntract") with the City of Houston, Texas {the "City")
pursuant to which the Authority acquired {rom the City certain rights ta surface water,
treahnent and fransmission; and

WHHREAS, the Authority has determinerl to issue its Water System ]unior Lien
Revenl"re Bonds, Series 2016 in the principal amount o{ $92,960,000 {the 

,,Series 
2016

Bonds") under the Master Xndenture as amended antl supplemented by an Xleventh
Supplemental Indenture of Trust ithe "Hleventh $upplemental Indenture"'), by and
between the Authority and the Trustee, to: (i) fund costs of the Project (as defined in the
Fleventh Supplemental Indenture); (ii) fund the ]uni*r Lien Reserve Fund Requirement
{as de{ined in the Eleventh Supplemental Indenture) attributable t6 the Series 2016
sonds, and (iii) pay for the costs of issuance of the series 2016 Bonds; and

WHEREAS, for the purposes set forth hereinabove and in order to issue antl
secure the Series ?016 Bonds, the Authority shall, pursuant to this resglutian (the "Bcnd
Resolution"), approve the Eleventh $upplementai Indenture, and shall confirm cerlain
funds and accounts (the "Authority Funds") in cc"rnnection with the Series 2016 Bonds;
and

WHHREAS, to e{fectuate the issuance, sale and delivery af the Series 20L6 Bonds,
the Authority has entered into a financing agreement (the "Financing Agreement,,)
dated September 6, 2015, with the Texas W*l*r Development Board fth*",,TWDB'irelating ta and setting forth certain terms and conditiani upon which the TWDB will
purchase the Series 2016 Bonds from the Authority and the Authority will sell the
Bonds to the TWDB; and

WHERSAS, under the Eleventh Supplemental Indenture, the Ar"lthority is
required to be deposit a portion of the pro.**d* i:f the Series 2016 Bonds to the credit af
a special escrow account naintained an behalf of the Autheirity pursuant to an escrow
agreernent (the " Xscrow Agreement,,);

WHHREAS, the fnrm and substance o{ the Xleventh Supplementa} Indenture
(together with the Master inelenture, herein, the "Indenture"), the Financing
Agr*emen! the Escrow Agreement, together with such other rlocuments and
instruments a$ may be executed pursuanl to the authority granted herein, including,
without limitation, &nY certificates, agreements, consents or flnancing statements, shal1
be collectively referred to herein as the "Transaction Dacument(s).,,

NOW, THERSFORS, :T iS HgRgBY RXSOLVHD BY TI-{H SOARN OF
DIRHCTORS OF WAST HARRIS COUNTY REGIONAL WATUR AUTHORITY THAT:



ARTICLT I
THE SERTHS 2016 EONnS

Sectianl.l Findings &nd De.termiuntians. The Authority hereby finds and
declares that:

(i) the recitals contained in this Bond Resolution are true and correct;

iii) the actions, docurnents, instrurxents and other matters herein
authorized and approved by the Authnrity are carried nut pursuant to the
Constitution and the laws of the State af Texas, including the Act and Chapter
1241, et. seq., Texas Government Code, as amencled;

{iii) the Authority is authorized ta impose, assess and collect fees, user
fees, rates and charges for or related to the sale of water from the System (as
defined in the Master Indenture, a$ supplemented) (inclu<ling stantiby fees,
capacity charges and transportation fees and other {ees, user f*uu" rates and
charges for the use, services or availability of the $ystem); fees, user fees, rates
and charges irnposed for the user services or trenefits derived fr*m the
Craundwater Reduction Plan (** defined in the iVlaster Indenture, as
supplemented) or other groundwater withdrawal conservation efforts (inclu6ing
those imposed for the pumpage of water from water wells and those irnposed for
regulatory purposes); fees, user fee$, or charges fr:r the importation of water inta
the Authority's boundaries, anrl tei increase such rates anj charges to satisfy the
covenant relating to rates and charges set forth in Section 703 of the h4aster
Indenture;

{i") the Authority is authorized ta plerlge and assign the Trust Xstate
(as defined in the Master indenture) pursuanito the lvlaster Inrlenture; and

(v) *the Authority is authorized to fulfill its obligations under the
Transaction Documents.

Se$irsn 1.2 lsswnftce, Executia'n nnd Deliztery of tlre F,onds. That the issuance r:lf the
$eries 2016 Bonds is hereby authorized under and in accortlance with the Transaction
Documents, and that, upcn executinn and rleiivery *f the Transaction Documents, the
President or Vice President and Secretary or Assistant Secretary of the Authority (or
such other board member or officer of the Authority as the President or Vice presielent
may authorize in writing) are hereby authorized io execute and attest the Bonds by
manual or facsirnile signafure and ta deliver the Bonds tc; the Attgrney General of the
State erf Texas for approval, the Comptroller of Public Accounts for registration, and the
Trustee for authentication, and thereafter to deliver such Bonds to thJ TWDB pursuant
to the Financing Agreement.



Ser}ion l'3 Approunl, Executian *nd Delivery rf ttw Eleuenth Supplernentnl
Indenture snd the tsrrarv Agreement. That the lleventh Supplemental Inclenture ancl the
Sscraw Agreement, are hereby apprnved, and that the President or Vice President and
Secretary or Assistant Secretary of the Authority (or such other board member or officer
of the Authority as the President or Vice President may authorize in writing) are hereby
authorized to execute and attest to the Hleventh $upplemental indenture, the Escrow
Agreement anr-{ any other reiated Transaction Documents and to deliver the gleventh
$upplemental Indenture, the Escrow Agreement and any other related Transaction
Documents to the Trustee, the TWDB CIr any other third party.

Section 1.4 Establishnw.nt of Autlzortty Fwnils. The following funeis and accounts
(the "Authority Funds") are hereby confirmed:

A. RevenueFund;

B. Debt Service Fr.rnd;

C. Debt Service Reserve Fund;

D. junieir Lien Debt Service Fund;

E. Junicr Lien Debt Service Reserve Fund;

F. Ceiverage Fund; and

G. Conskuction Fund.

The Authority Funds, including all Accounts within them, shall be established,
held and maintained by the Authority and shall be governed by the provisierns of the
indenfure" The Authority may frorn time to time establish accounts and snbaccounts
within such Funds for any lawful purposes"

- Feir the purpose of maintaining a separate accounting of amounts allacaSle to
$eries 2016 Bonds, within certain of the Funds conJirmed abcve, the fnllowing Accounts
are hereby established: $eries 2016 Escrcw Account and Series 2016 Construction
Account within the Conskuetion Fund.

\e*ion.l'l Approvnl r:f the Privnte P{$rcm{:nt Memorandum. That the private
Placement Memorandum dated September 29,2al6,prepared in connectio:r with the Series 2016
Bonds is approved by the Authority solely in connecti*n witl the sale of the Series 2016 Bonds
to the Texas Water Dev*lopment Board in octnber 2016, and may not be used, reproduced orrslied upon for aly r:ther purpose or by any third party.



ARTICTE II
Mr$cmu\NHous rRoYlsrol{g

Section 2"7 Ratifytng Ather Actions. That all ather aetions taken by the Board of
Directors of the Authority, the President of the Authority and the other Authority
officers in connection with the issuance of ihe Series 2016 Bonds are herebv ratified and
confirmcd.

Section 2.2 Awtkority ta Inuest Frsrceils. That the Authority officers and its
authorized consultants are hereby authorized to invest and reinvest, or direet the
Trustee or any depository bank of the Authority to invest and reinvest, the proceeds of
the $eries 2016 Sonds and the Trust Xstate.

Settion 2.3 Executian nnd Deliuery af Otker Documents. That each of the
President, any member r:f the board and the c.rfficers of the Authority is hereby
authorized to execute and attest such other agreements, advance commitrnent
agreements, assignments, bonds, certificates, conkacts, documents, licenses,
instruments, releases, financing statementso letters of instruction, notices of acceptance,
noticEs of final payment, written requests and other documents, and to take all ictions
and to do al1 things r,vhether or nnt mentioned herein, as may be necessary or
convenient to carry out or assist in carrying aut the purpases of this Bond Resoluiion,
the Series 2015 Bonds, the Master Indenture and the Transaction Dr:cuments.

Section 2.4 D*rwments InmrStarnted Herrin. That
of each of the d*cuments listed below shall be and are
rnade a part of this Bond Resolution for all purposes:

all of the terrns and provisions
hereby incorporated into and

Master Indenfure
Eleventh $upplernental Indenture
Escrow Agreement

Secti*n 2'5 Pau;er fo Reolse Fornt af Dacuw*nts tsnd Exerate Additiorcat Docunu:nts.
That notwithstanding any other provision of this Bond Resolution, the president ar
Vice President of the Authority is hereby authnrized to make or approve such revisions,
additions, deletions and variations in the form of the Transactior-, bo.rr**nts as, in thejudgment of the President or Vice Presielen! and in the opinion nf bond counsel to the
Authority, KeI be necessary or convenient to carry out ar assist in carrying out the
ptlrposes of this Bond Resoiution, the lrlaster Indenture, the Eleventh Supplemental
Indenture, or the Financing Agreemenf furthermore, the President or Vice president of
the- Authority shall have the po:^/er and authority to execute and deliver, and tc
authorize anv other rn*mber cf the boani and afficers of the Authority t' execute and
deiiver, such other instruments, documents, receipts ancl certificates is he may deem
necessary or distribute in order to effectuate the transactian described herein or



otherwise appropriate, in the President or Vice President's disretion, in reiation thereto
or in supplement thereof; and any and a1l actions taken by the President or Vice
President (or such other auth*rized parties) to that end are hereby ratilied and
canfirmed as the acts and deeds af the Authority.

Section 2.6 Effective Dnte. That this Bond Rescluti*n shall be in ftrll force and
effect from and upon its adoption"

Section 2"7 Apex Mel{ing. It is hereby found, determined and declared that a
sufficient written notice of the date, hour, place and subject of the rneeting of the Bo*rd
at which this Resolutiein was adopted was given, as required by law, and that this
meeting has been open to the public as required by law at all times during which this
Resolution and the subject matter thereof have been discussed, consitlered and fully
acted upon" The Baard {urther ratifies, approves and confirms such written notice and
the ceintents and posting thereo{"



ADOPTED, PASSED AND APPROVED, this 29* day of $eptember, 201'0.

I
; ,t ,*du*,*

President, Soard of Directors

ATTESTT

{sEAL)



040 HARRIS COUNTY HARRIS COUNTY APPRAISAL DISTRICT LAST UPDATED : 3/3/2017
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 1,079,200 214,187.00 $243,979,813,929 $233,011,017,681 $0 $61,975,103,863 $171,035,913,818

A2 Real, Residential, Mobile Homes 10,850 7,407.00 $489,401,973 $468,028,159 $0 $88,142,663 $379,885,496

B1 Real, Residential, Multi-Family 5,871 19,963.00 $34,320,341,150 $34,319,678,150 $0 $15,179,684 $34,304,498,466

B2 Real, Residential, Two-Family 7,042 1,131.00 $1,393,697,133 $1,361,579,379 $0 $123,332,210 $1,238,247,169

B3 Real, Residential, Three-Family 493 82 $121,205,872 $119,058,613 $0 $9,789,830 $109,268,783

B4 Real, Residential, Four- or More-Family 136 27 $29,137,747 $28,677,028 $0 $737,275 $27,939,753

C1 Real, Vacant Lots/Tracts 52,699 12,175.00 $2,356,900,793 $2,304,851,414 $0 $37,170,266 $2,267,681,148

C2 Real, Vacant Commercial 29,767 61,756.00 $6,833,176,256 $6,807,392,831 $0 $28,378,691 $6,779,014,140

C3 Real, Vacant 43,386 30,112.00 $1,105,531,591 $1,056,990,380 $0 $11,399,722 $1,045,590,658

D1 Real, Qualified Agricultural Land 5,612 183,659.00 $3,360,252,304 $0 $70,459,779 $55,718 $70,404,061

D2 Real, Unqualified Agricultural Land 2,987 40,071.00 $1,291,311,469 $1,259,094,596 $0 $8,167,290 $1,250,927,306

E1 Real, Farm & Ranch Improved 401 576 $140,820,333 $131,864,038 $0 $31,605,273 $100,258,765

F1 Real, Commercial 60,968 940,438.00 $109,698,484,704 $109,508,095,769 $0 $384,083,745 $109,124,012,024

F2 Real, Industrial 2,134 37,675.00 $26,645,776,014 $26,645,776,014 $0 $1,932,720,770 $24,713,055,244

G1 Oil and Mineral Gas Reserves 4,441 0 $87,813,439 $87,813,439 $0 $1,686,600 $86,126,839

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 129 46 $11,139,804 $11,139,804 $0 $0 $11,139,804

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 $657,446,304 $657,438,686 $0 $21,319 $657,417,367

J5 Railroads 1,177 6,696.00 $386,874,806 $386,874,806 $0 $0 $386,874,806

J6 Pipelines 4,446 209 $869,532,554 $869,532,554 $0 $5,623,320 $863,909,234

J7 Major Cable Television Systems 12 0 $369,291,960 $369,291,960 $0 $0 $369,291,960

L1 Tangible, Commercial 165,206 0 $27,986,607,976 $27,986,607,976 $0 $652,310,753 $27,334,297,223

L2 Tangible, Industrial 15,146 0 $37,326,154,138 $37,326,154,138 $0 $4,068,091,573 $33,258,062,565

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 27,064 0 $367,672,773 $366,876,457 $0 $45,543,172 $321,333,285

M4 Tangible, Miscellaneous 0 0 $0 $0 $0 $0 $0

N1 Intangibles 0 0 $0 $0 $0 $0 $0

O1 Inventory 11,529 296 $424,791,576 $424,791,576 $0 $1,014,274 $423,777,302

O2 Inventory 3,970 24 $743,981,376 $743,981,376 $0 $10,610,565 $733,370,811

S1 Dealer Inventory 3,125 0 $1,515,713,274 $1,515,713,274 $0 $10,976 $1,515,702,298

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 38 4 $836,059 $836,059 $0 $836,059 $0
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040 HARRIS COUNTY HARRIS COUNTY APPRAISAL DISTRICT LAST UPDATED : 3/3/2017
2016 APPRAISAL ROLL CERTIFIED ROLL (TO DATE) ALL PROPERTY

PROPERTY USE CATEGORY RECAP

PROPERTY USE CATEGORY UNITS ACREAGE MARKET APPRAISED PRODUCTIVITY EXEMPTIONS TAXABLE VALUE

XE Community Housing Development Organizations 39 210 $198,094,712 $198,094,712 $0 $198,094,712 $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 $147,007,953 $147,007,953 $0 $147,007,953 $0

XJ Private Schools 640 2,061.00 $1,792,290,305 $1,792,290,305 $0 $1,791,323,046 $967,259

XL Economic Development Services to Local Commun 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 Us 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 Coun 0 0 $0 $0 $0 $0 $0

XT Limitation on Taxes in Certain Municipalities 0 0 $0 $0 $0 $0 $0

XU Miscellaneous Exemptions 93 213 $584,731,432 $584,731,432 $0 $584,731,432 $0

XV Other Exempt (Incl Public, Religious, Charitable) 73469 222200 $43,636,491,765 $43,636,226,162 $0 $43,627,679,031 $8,547,131

HARRIS COUNTY Totals : 1,614,249 1,788,768.00 $551,702,399,306 $536,957,582,553 $70,459,779 $115,874,912,678 $421,153,129,654 



040 HARRIS COUNTY HARRIS COUNTY APPRAISAL DISTRICT LAST UPDATED : 3/3/2017
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 1,065,160 214,570.00 $230,757,887,313 $213,538,437,217 $0 $57,396,991,821 $156,141,445,396

A2 Real, Residential, Mobile Homes 10,992 7,658.00 $483,171,631 $464,000,705 $0 $89,672,245 $374,328,460

B1 Real, Residential, Multi-Family 5,902 19,421.00 $28,736,912,771 $28,736,514,077 $0 $18,595,875 $28,717,918,202

B2 Real, Residential, Two-Family 7,102 1,137.00 $1,329,002,469 $1,288,943,680 $0 $117,400,042 $1,171,543,638

B3 Real, Residential, Three-Family 504 84 $118,035,901 $115,363,023 $0 $9,404,751 $105,958,272

B4 Real, Residential, Four- or More-Family 135 27 $28,039,463 $27,418,180 $0 $691,788 $26,726,392

C1 Real, Vacant Lots/Tracts 53,237 12,516.00 $2,297,389,448 $2,242,263,620 $0 $41,458,019 $2,200,805,601

C2 Real, Vacant Commercial 30,323 62,500.00 $6,568,744,290 $6,549,749,782 $0 $37,148,110 $6,512,601,672

C3 Real, Vacant 43,863 23,886.00 $1,065,175,025 $1,018,699,222 $0 $11,691,048 $1,007,008,174

D1 Real, Qualified Agricultural Land 5,991 200,843.00 $3,267,967,086 $0 $77,715,999 $145,274 $77,570,725

D2 Real, Unqualified Agricultural Land 4,123 52,943.00 $1,416,567,758 $1,386,516,339 $0 $7,800,894 $1,378,715,445

E1 Real, Farm & Ranch Improved 388 570 $131,068,260 $121,440,432 $0 $28,841,273 $92,599,159

F1 Real, Commercial 60,341 111,712.00 $95,768,201,403 $95,626,869,320 $0 $544,099,255 $95,082,770,065

F2 Real, Industrial 2,121 36,833.00 $24,083,874,230 $24,083,874,230 $0 $1,867,424,539 $22,216,449,691

G1 Oil and Mineral Gas Reserves 6,152 0 $175,184,498 $175,184,498 $0 $3,801,490 $171,383,008

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 156 53 $13,555,177 $13,555,177 $0 $0 $13,555,177

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 $654,868,248 $654,868,248 $0 $23,080 $654,845,168

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 167,464 0 $28,755,978,452 $28,755,978,452 $0 $1,733,198,510 $27,022,779,942

L2 Tangible, Industrial 15,357 0 $42,330,553,557 $42,330,553,557 $0 $4,787,015,747 $37,543,537,810

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 26,534 0 $369,879,500 $368,882,354 $0 $49,232,928 $319,649,426

M4 Tangible, Miscellaneous 0 0 $0 $0 $0 $0 $0

N1 Intangibles 0 0 $0 $0 $0 $0 $0

O1 Inventory 10,313 344 $337,203,661 $337,203,661 $0 $1,207,493 $335,996,168

O2 Inventory 3,921 22 $617,117,511 $616,947,913 $0 $14,066,509 $602,881,404

S1 Dealer Inventory 2,941 0 $1,488,705,439 $1,488,705,439 $0 $5,856 $1,488,699,583

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 27 4 $826,584 $826,584 $0 $826,584 $0



040 HARRIS COUNTY HARRIS COUNTY APPRAISAL DISTRICT LAST UPDATED : 3/3/2017
2015 APPRAISAL ROLL CERTIFIED ROLL (TO DATE) ALL PROPERTY

PROPERTY USE CATEGORY RECAP

PROPERTY USE CATEGORY UNITS ACREAGE MARKET APPRAISED PRODUCTIVITY EXEMPTIONS TAXABLE VALUE

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 2,063.00 $1,668,356,337 $1,668,356,337 $0 $1,665,058,497 $3,297,840

XL Economic Development Services to Local Commu 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 Us 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 Coun 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) 73746 222792 $41,381,889,050 $41,381,468,226 $0 $41,373,971,286 $7,496,940

HARRIS COUNTY Totals : 1,605,379 984,619.00 $518,859,406,794 $498,005,872,005 $77,715,999 $110,818,160,100 $387,265,427,90



040 HARRIS COUNTY HARRIS COUNTY APPRAISAL DISTRICT LAST UPDATED : 3/3/2017
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 1,050,613 217,247.00 $198,140,980,153 $188,453,493,827 $0 $51,604,942,783 $136,848,551,044

A2 Real, Residential, Mobile Homes 10,839 7,637.00 $443,355,729 $433,417,073 $0 $90,201,666 $343,215,407

B1 Real, Residential, Multi-Family 5,912 19,065.00 $24,353,353,010 $24,352,595,514 $0 $20,698,380 $24,331,897,134

B2 Real, Residential, Two-Family 7,159 1,155.00 $1,160,751,156 $1,140,488,358 $0 $109,724,067 $1,030,764,291

B3 Real, Residential, Three-Family 499 82 $99,521,089 $97,790,632 $0 $9,110,159 $88,680,473

B4 Real, Residential, Four- or More-Family 127 26 $21,757,763 $21,607,465 $0 $525,293 $21,082,172

C1 Real, Vacant Lots/Tracts 52,730 12,345.00 $1,958,995,951 $1,913,912,850 $0 $38,746,048 $1,875,166,802

C2 Real, Vacant Commercial 30,239 60,536.00 $5,754,022,036 $5,738,940,219 $0 $32,367,177 $5,706,573,042

C3 Real, Vacant 48,621 22,413.00 $1,092,073,512 $1,047,878,808 $0 $16,595,178 $1,031,283,630

D1 Real, Qualified Agricultural Land 6,079 198,535.00 $2,896,230,504 $0 $79,978,887 $1,043,709 $78,935,178

D2 Real, Unqualified Agricultural Land 4,839 64,108.00 $1,614,240,480 $1,585,520,481 $0 $7,563,688 $1,577,956,793

E1 Real, Farm & Ranch Improved 383 5486 $162,495,802 $114,332,553 $0 $25,667,730 $88,664,823

F1 Real, Commercial 59,699 110,157.00 $86,228,012,118 $86,097,696,133 $0 $491,447,173 $85,606,248,960

F2 Real, Industrial 2,092 35,649.00 $21,156,533,020 $21,156,533,020 $0 $1,900,521,748 $19,256,011,272

G1 Oil and Mineral Gas Reserves 6,664 0 $243,341,528 $243,341,528 $0 $5,814,280 $237,527,248

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 165 56 $13,939,510 $13,939,510 $0 $0 $13,939,510

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 172,124 0 $26,442,218,977 $26,442,218,977 $0 $1,326,027,290 $25,116,191,687

L2 Tangible, Industrial 14,733 0 $41,024,125,056 $41,024,125,056 $0 $6,095,581,185 $34,928,543,871

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 26,115 1 $349,642,393 $347,967,198 $0 $48,435,656 $299,531,542

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 $1,326,245,895 $1,326,245,895 $0 $14,024 $1,326,231,871

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 89 5 $1,801,266 $1,801,266 $0 $1,801,266 $0



040 HARRIS COUNTY HARRIS COUNTY APPRAISAL DISTRICT LAST UPDATED : 3/3/2017
2014 APPRAISAL ROLL CERTIFIED ROLL (TO DATE) ALL PROPERTY

PROPERTY USE CATEGORY RECAP

PROPERTY USE CATEGORY UNITS ACREAGE MARKET APPRAISED PRODUCTIVITY EXEMPTIONS TAXABLE VALUE

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 Commu 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 Us 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 Coun 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) 72626 220539 $39,032,184,145 $39,032,082,798 $0 $38,996,929,266 $35,153,532

HARRIS COUNTY Totals : 1,593,850 992,433.00 $461,060,166,365 $448,130,268,612 $79,978,887 $103,357,748,000 $344,852,499,499 



040 HARRIS COUNTY HARRIS COUNTY APPRAISAL DISTRICT LAST UPDATED : 3/3/2017
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 1,038,146 216,921.00 $170,151,481,814 $168,719,537,246 $0 $47,115,237,712 $121,604,299,534

A2 Real, Residential, Mobile Homes 10,727 7,549.00 $425,919,634 $417,880,625 $0 $91,103,120 $326,777,505

B1 Real, Residential, Multi-Family 5,924 18,692.00 $20,715,648,197 $20,715,312,228 $0 $14,210,042 $20,701,102,186

B2 Real, Residential, Two-Family 7,214 1,168.00 $1,045,595,677 $1,038,872,634 $0 $108,829,109 $930,043,525

B3 Real, Residential, Three-Family 499 83 $88,638,484 $88,008,813 $0 $9,434,493 $78,574,320

B4 Real, Residential, Four- or More-Family 119 24 $18,532,155 $18,526,378 $0 $535,203 $17,991,175

C1 Real, Vacant Lots/Tracts 51,308 12,852.00 $1,663,116,421 $1,626,924,207 $0 $29,156,552 $1,597,767,655

C2 Real, Vacant Commercial 29,914 56,397.00 $5,090,739,712 $5,076,812,551 $0 $29,655,582 $5,047,156,969

C3 Real, Vacant 37,114 20,279.00 $821,008,237 $789,437,535 $0 $12,614,702 $776,822,833

D1 Real, Qualified Agricultural Land 5,849 197,580.00 $2,446,342,656 $0 $77,115,482 $115,746 $76,999,736

D2 Real, Unqualified Agricultural Land 5,165 69,527.00 $1,761,128,094 $1,732,887,730 $0 $17,135,525 $1,715,752,205

E1 Real, Farm & Ranch Improved 353 9835 $201,902,937 $100,909,923 $0 $21,252,506 $79,657,417

F1 Real, Commercial 59,053 110,419.00 $76,924,142,773 $76,804,376,482 $0 $350,496,547 $76,453,879,935

F2 Real, Industrial 2,038 34,740.00 $19,402,866,549 $19,402,866,549 $0 $1,910,131,630 $17,492,734,919

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 168 56 $13,886,719 $13,886,719 $0 $0 $13,886,719

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 171,743 0 $25,108,567,444 $25,108,567,444 $0 $1,137,355,281 $23,971,212,163

L2 Tangible, Industrial 14,238 0 $40,203,892,874 $40,203,892,874 $0 $6,400,507,922 $33,803,384,952

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 25,479 1 $345,211,396 $343,120,948 $0 $50,007,587 $293,113,361

M4 Tangible, Miscellaneous 0 0 $0 $0 $0 $0 $0

N1 Intangibles 0 0 $0 $0 $0 $0 $0

O1 Inventory 22,893 3263 $370,351,946 $361,494,467 $0 $2,154,493 $359,339,974

O2 Inventory 745 4 $134,363,997 $134,363,997 $0 $3,384,821 $130,979,176

S1 Dealer Inventory 2,631 0 $1,178,643,413 $1,178,643,413 $0 $7,103 $1,178,636,310

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 93 3 $1,239,255 $1,239,255 $0 $1,239,255 $0
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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 Commu 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 Us 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 Coun 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) 72469 217401 $37,422,530,639 $37,422,419,292 $0 $37,321,119,074 $101,300,218

HARRIS COUNTY Totals : 1,579,387 993,947.00 $412,769,703,568 $408,533,933,855 $77,115,482 $97,080,230,219 $311,530,819,118 
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A1 Real, Residential, Single-Family 1,026,178 214,141.00 $162,314,387,055 $161,691,222,275 $0 $45,263,958,501 $116,427,263,774

A2 Real, Residential, Mobile Homes 10,696 7,614.00 $422,696,630 $414,894,833 $0 $91,033,810 $323,861,023

B1 Real, Residential, Multi-Family 5,969 18,517.00 $18,156,337,728 $18,156,201,674 $0 $17,840,174 $18,138,361,500

B2 Real, Residential, Two-Family 7,262 1,186.00 $1,035,045,535 $1,028,542,563 $0 $107,675,164 $920,867,399

B3 Real, Residential, Three-Family 504 84 $87,216,127 $86,874,525 $0 $8,564,223 $78,310,302

B4 Real, Residential, Four- or More-Family 85 21 $14,773,637 $14,739,052 $0 $821,112 $13,917,940

C1 Real, Vacant Lots/Tracts 51,848 15,694.00 $1,592,327,763 $1,557,435,113 $0 $27,823,846 $1,529,611,267

C2 Real, Vacant Commercial 30,070 55,600.00 $4,840,382,888 $4,827,902,056 $0 $22,004,827 $4,805,897,229

C3 Real, Vacant 38,174 20,994.00 $786,947,694 $755,645,049 $0 $10,525,558 $745,119,491

D1 Real, Qualified Agricultural Land 5,931 200,705.00 $2,347,913,980 $0 $74,380,002 $28,593 $74,351,409

D2 Real, Unqualified Agricultural Land 5,440 72,860.00 $1,790,146,024 $1,764,561,024 $0 $17,661,852 $1,746,899,172

E1 Real, Farm & Ranch Improved 357 9902 $194,494,462 $97,007,102 $0 $20,554,431 $76,452,671

F1 Real, Commercial 58,054 107,063.00 $67,656,296,878 $67,544,797,672 $0 $356,597,426 $67,188,200,246

F2 Real, Industrial 2,015 34,147.00 $17,957,737,052 $17,957,737,052 $0 $1,927,901,382 $16,029,835,670

G1 Oil and Mineral Gas Reserves 7,458 0 $267,877,659 $267,877,659 $0 $7,778,428 $260,099,231

G2 Real Property Other Mineral Reserves 1 0 $1,293,750 $1,293,750 $0 $0 $1,293,750

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 171 58 $13,958,699 $13,958,699 $0 $1,093 $13,957,606

J2 Gas Companies 52 168 $227,472,099 $227,472,099 $0 $0 $227,472,099

J3 Electric Companies 1,831 6,743.00 $2,013,813,489 $2,013,813,489 $0 $1,363,057 $2,012,450,432

J4 Telephone Companies 173 245 $767,572,141 $767,572,141 $0 $0 $767,572,141

J5 Railroads 1,208 7,004.00 $277,563,324 $277,563,324 $0 $0 $277,563,324

J6 Pipelines 4,248 227 $555,936,045 $555,936,045 $0 $293,180 $555,642,865

J7 Major Cable Television Systems 15 0 $311,223,200 $311,223,200 $0 $0 $311,223,200

L1 Tangible, Commercial 166,972 0 $24,643,116,710 $24,643,116,710 $0 $961,683,321 $23,681,433,389

L2 Tangible, Industrial 10,570 0 $34,963,065,630 $34,963,065,630 $0 $6,015,719,967 $28,947,345,663

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 25,248 0 $348,784,931 $346,084,171 $0 $51,707,145 $294,377,026

M4 Tangible, Miscellaneous 0 0 $0 $0 $0 $0 $0

N1 Intangibles 0 0 $0 $0 $0 $0 $0

O1 Inventory 27,781 3231 $428,570,785 $419,915,021 $0 $1,815,232 $418,099,789

O2 Inventory 1,613 743 $244,868,954 $244,868,954 $0 $5,269,488 $239,599,466

S1 Dealer Inventory 2,516 0 $1,020,996,132 $1,020,996,132 $0 $11,393 $1,020,984,739

U0 Unknown 0 0 $0 $0 $0 $0 $0

X0 Primarily Charitable Organization 59 95 $31,795,885 $31,795,885 $0 $31,783,101 $12,784

X1 Governmental Exempt 61879 198973 $25,274,384,239 $25,274,356,018 $0 $25,249,533,013 $24,823,005

X2 Charitable Exempt 1366 2861 $5,325,171,542 $5,325,171,542 $0 $5,309,400,073 $15,771,469

X3 Religious Exempt 8225 11947 $5,013,914,591 $5,013,914,591 $0 $4,983,733,299 $30,181,292
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X4 Cemetery Exempt 247 1882 $448,677,196 $448,677,196 $0 $448,677,196 $0

X5 Private School Exempt 505 1941 $1,451,920,404 $1,451,920,404 $0 $1,444,639,114 $7,281,290

X6 Youth Development Exempt 49 354 $119,607,620 $119,607,620 $0 $119,607,620 $0

X7 Historical Exempt 0 0 $0 $0 $0 $0 $0

X8 Miscellaneous Exempt 105 238 $553,945,598 $553,945,598 $0 $553,945,598 $0

X9 Low-Moderate Income Housing 150 375.00 $217,304,539 $217,304,539 $0 $217,292,821 $11,718

HARRIS COUNTY Totals : 1,565,025 995,613.00 $383,719,538,615 $380,409,010,407 $74,380,002 $93,277,245,038 $287,206,145,371 
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JurCode ISRate MORate TotalRate JurName
001 0.18 1.0267 1.2067 Houston ISD
002 0.32 1.2367 1.5567 DEER PARK ISD
003 0.4 1.04 1.44 WALLER ISD
004 0.4 1.04 1.44 CYPRESS-FAIRBANKS ISD
006 0.356 1.04 1.396 CHANNELVIEW ISD
007 0.5 1.17 1.67 NEW CANEY ISD
008 0.18 1.125 1.305 ALIEF ISD
009 0.19 1.133388 1.323388 ALDINE ISD
017 0.39 1.04 1.43 KLEIN ISD
018 0.35 1.17 1.52 HUMBLE ISD
019 0.39 1.1266 1.5166 KATY ISD
021 0.28 1.07 1.35 PASADENA ISD
023 0.24 1.17 1.41 SHELDON ISD
024 0.42996 1.04 1.46996 SPRING ISD
025 0.3045 1.09 1.3945 SPRING BRANCH ISD
026 0.3 1.04 1.34 TOMBALL ISD
027 0.36 1.04 1.4 CLEAR CREEK ISD
028 0.3817 1.04 1.4217 DAYTON ISD
029 0.3756 1.04 1.4156 PEARLAND ISD
031 0.19 1.04005 1.23005 STAFFORD MSD
040 0.07156 0.345 0.41656 HARRIS COUNTY
041 0.00084 0.02745 0.02829 HARRIS COUNTY FLOOD CONTROL DISTRICT
042 0.01334 0 0.01334 HARRIS COUNTY PORT OF HOUSTON AUTHORITY
043 0.00179 0.17 0.17179 HARRIS COUNTY HOSPITAL DISTRICT
044 0 0.0052 0.0052 HARRIS COUNTY DEPARTMENT OF EDUCATION
045 0.0278 0.08 0.1078 LONE STAR COLLEGE SYSTEM DISTRICT
047 0.053185 0.129194 0.182379 SAN JACINTO JR COLLEGE DISTRICT
048 0.024986 0.075277 0.100263 HOUSTON COMMUNITY COLLEGE
052 0.1323 0.2551 0.3874 BELLAIRE, CITY OF
053 0.080886 0.196114 0.277 BUNKER HILL VILLAGE
054 0.200057 0.519943 0.72 DEER PARK, CITY OF
055 0.039546 0.182954 0.2225 HEDWIG VILLAGE
056 0.06766 0.50823 0.57589 EL LAGO, CITY OF
058 0.084 0.462 0.546 CITY OF FRIENDSWOOD
059 0.44 0.2412 0.6812 CITY OF PEARLAND
060 0.066933 0.415369 0.482302 HILSHIRE VILLAGE, CITY OF
061 0.131962 0.454458 0.58642 HOUSTON, CITY OF
062 0 0.21 0.21 HUMBLE, CITY OF
063 0.097958 0.408762 0.50672 CITY OF KATY
064 0.13844 0.42166 0.5601 MISSOURI CITY
066 0.128554 0.655 0.783554 JACINTO CITY, CITY OF
067 0.159503 0.410497 0.57 LEAGUE CITY
070 0.211021 0.531479 0.7425 JERSEY VILLAGE, CITY OF
073 0.04482 0.6973 0.74212 NASSAU BAY, CITY OF
074 0.127026 0.448362 0.575388 PASADENA, CITY OF
075 0.042644 0.212496 0.25514 PINEY POINT VILLAGE, CITY OF
076 0.170603 0.394574 0.565177 SEABROOK, CITY OF
077 0 0.765505 0.765505 SHOREACRES, CITY OF
078 0.060589 0.571622 0.632211 SOUTH HOUSTON, CITY OF
079 0.096522 0.227478 0.324 SOUTHSIDE PLACE, CITY OF
080 0.082789 0.350711 0.4335 SPRING VALLEY, CITY OF
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082 0 0.284 0.284 TAYLOR LAKE VILLAGE, CITY OF
083 0.23 0.111455 0.341455 TOMBALL, CITY OF
084 0.09825 0.18625 0.2845 WEBSTER, CITY OF
085 0.13123 0.18557 0.3168 W UNIVERSITY PLACE, CITY OF
086 0.1413 0.3798 0.5211 CITY OF WALLER
100 0 1.25 1.25 HC MUD 421
101 0.43 0.225 0.655 ADDICKS UD
105 0.115 0.235 0.35 HC MUD 264
108 0 0.27 0.27 HC MUD 255
110 0.15 0.15 0.3 BAKER ROAD MUD
111 0 0.37 0.37 BAMMEL UD
112 0.55 0.29 0.84 BARKER-CYPRESS MUD
115 0 0.913 0.913 HC MUD 499
117 0.38 0.15 0.53 BILMA PUD
118 0.37 0.2 0.57 BISSONNET MUD
120 0.36 0.19 0.55 WEST RANCH MANAGEMENT DISTRICT
121 0.36 0.19 0.55 BRIDGESTONE MUD
124 0.72 0.39 1.11 BAYBROOK MUD 1
125 0.0175 0.2125 0.23 THE WOODLANDS TOWNSHIP
128 0.53 0.65 1.18 HC MUD 250
129 0.5 0.13 0.63 HC MUD 276
131 0.28 0 0.28 CNP UD
134 0.25 0.2 0.45 CASTLEWOOD MUD
135 0 0.08822 0.08822 CEDAR BAYOU PARK UD
136 0.27 0.15 0.42 CHARTERWOOD MUD
137 0.215 0.185 0.4 CHELFORD CITY MUD
138 0.265 0.25 0.515 CHELFORD ONE MUD
139 0.43 0.36 0.79 CHIMNEY HILL MUD
140 0.295 0.09 0.385 CIMARRON MUD
141 0.48 0.23 0.71 CLAY ROAD MUD
142 0.22 0.05 0.27 CLEAR LAKE CITY WA
145 0.125 0.175 0.3 CORNERSTONES MUD
147 0.27 0.1 0.37 CY-CHAMP PUD
148 0.095 0.11 0.205 CYPRESS CREEK UD
149 0.03 0.25 0.28 CYPRESS FOREST PUD
150 0.4 0.37 0.77 CYPRESS HILL MUD 1
151 0.15 0 0.15 CYPRESS KLEIN UD
152 0.11 0.25 0.36 CYPRESSWOOD UD
153 0 0.5 0.5 CAMFIELD MUD
154 0.6 0.1 0.7 LOWER KIRBY PEARLAND MGMT DISTRICT
156 0.73 0.3 1.03 HC MUD 278
159 0.68 0.15 0.83 HC MUD 290
161 0.62 0.17 0.79 MEADOWHILL REGIONAL MUD
162 0.74 0.11 0.85 DOWDELL PUD
163 0.29 0.2 0.49 EL DORADO UD
164 0.41 0.25 0.66 EMERALD FOREST UD
165 0.73 0.2575 0.9875 ENCANTO REAL UD
171 0.21 0.1 0.31 FALLBROOK UD
172 0.21 0.17 0.38 FAULKEY-GULLY MUD
174 0.7 0.4 1.1 FOREST HILLS MUD
175 0.29 0.315 0.605 FOUNTAINHEAD MUD
176 0.075 0.38 0.455 FRY ROAD MUD
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179 0.53 0.28 0.81 HC MUD 304
180 0 0.9 0.9 HC MUD 275
182 0.34 0.245 0.585 GRANT ROAD PUD
183 0.75 0 0.75 GREENWOOD UD
187 0.8 0.47 1.27 HC MUD 287
189 0 1 1 HC MUD 489
190 0.68 0.21 0.89 HC MUD 284
193 0.5 0.24 0.74 HC MUD 285
197 0.75 0.3 1.05 HC MUD 401
205 0.5038 0.5462 1.05 HC MUD 321
207 0.63 0.25 0.88 HC MUD 282
208 0.17 0.34 0.51 HC MUD 316
213 0.37 0.17 0.54 HC MUD 322
220 0.5 0.28 0.78 HC MUD 342
222 0.52 0.38 0.9 HC MUD 344
224 0 0.28 0.28 HC MUD 345
225 0 0.1 0.1 HC MUD 346
229 0.6 0.34 0.94 HC MUD 412
230 0.44 0.08 0.52 HC MUD 407
231 0.76 0.54 1.3 HC MUD 405
232 0.404 0.796 1.2 HC MUD 433
234 0.665 0.24858 0.91358 HC MUD 451
236 0.405 0.245 0.65 HC MUD 416
237 0.53 0.6975 1.2275 HC MUD 434
238 0 0.8 0.8 HC MUD 439
242 0.64 0.17358 0.81358 HC MUD 450
243 0.42 1.02 1.44 HC MUD 480
246 0.66 0.74 1.4 HC MUD 432
248 0.4061 0.7839 1.19 HC MUD 481
251 0.257 0 0.257 HC FWSD 051
252 Champions MUD
253 0.32 0.03 0.35 BRAZORIA COUNTY MUD 018
254 0.51 0.2 0.71 KINGS MANOR MUD
256 0.49 0.36 0.85 HARRIS-BRAZORIA COUNTIES MUD 509
264 0.0472 0.09625 0.14345 HC ID 001
276 0.43 0.36 0.79 HC MUD 396
301 0.57 0.23 0.8 HC MUD 001
305 0.92 0.25 1.17 HC MUD 005
308 0.295 0.2875 0.5825 HC MUD 008
311 0.57 0.24 0.81 HC MUD 011
313 0.58 0.09 0.67 CLEARBROOK CITY MUD
316 0.57 0.1 0.67 HC MUD 016
318 0 0.36 0.36 HC MUD 018
319 0.62 0.88 1.5 HC MUD 494
321 0.2 0.42 0.62 HC MUD 461
323 0 0.47 0.47 HC MUD 023
324 0.3 0.21 0.51 HC MUD 024
325 0.2 0.5 0.7 HC MUD 025
326 0.48 0.25 0.73 HC MUD 026
327 0.6 0.35 0.95 HARRIS-WALLER COUNTIES MUD 2
331 0.31 0.44 0.75 HC MUD 529
332 0.9 0.54 1.44 HC MUD 449
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333 0.42 0.41 0.83 HC MUD 033
336 0 0.245 0.245 HC MUD 036
337 0.69 0.7 1.39 HC MUD 504
339 0.31 0.94 1.25 HC MUD 530
340 0.31 1.04 1.35 HC MUD 531
341 0 0.1 0.1 Pearland Municipal Mgmt Dist 2
342 0 1.5 1.5 HC MUD 422
343 0.25 0.25 0.5 HC MUD 043
344 0.19 0.22 0.41 HC MUD 044
346 0.35 0.15 0.5 HC MUD 046
347 0.42 0.22 0.64 NORTHAMPTON MUD (DA)
348 0 0.482 0.482 HC MUD 048
351 0 0.85 0.85 HC WCID 161
353 0.46 0.2 0.66 HC MUD 053
354 0.35 0.58 0.93 HARRIS-WALLER COUNTIES MUD 3
355 0.4 0 0.4 HC MUD 055
356 0 1.5 1.5 HC MUD 495
357 0 1.25 1.25 INTERCONTINENTAL MUD
358 0.5 0.27 0.77 HC MUD 058
359 0.35 0.15 0.5 HC MUD 537
360 0 1.5 1.5 HC MUD 319
361 0.34 0.15 0.49 HC MUD 061
362 0.34 0.235 0.575 HC MUD 062
364 0.46 0.17 0.63 HC MUD 064
365 0.55 0.18 0.73 HC MUD 065
369 0 0.39 0.39 HC MUD 069
370 0.45 0.25 0.7 HC MUD 070
371 0.64 0.25 0.89 HC MUD 071
379 0.4 0.23 0.63 HC MUD 381
381 0.14 0.19 0.33 HC MUD 081
382 0.45 0.235 0.685 HC MUD 082
383 0.6 0.17 0.77 HC MUD 383
384 0.52 0.2 0.72 HC MUD 397
385 0.55 0.52 1.07 HC MUD 399
387 0.73 0.38 1.11 HC MUD 391
388 0.25 0.5 0.75 HC MUD 393
389 0.72 0.23 0.95 HC MUD 400
392 0.44 0.31 0.75 HC MUD 411
394 0.5 0.09 0.59 HC MUD 410
395 0.41 0.055 0.465 HARRIS-MONTGOMERY CO MUD 386
396 0.85 0.25 1.1 HC MUD 096
399 0.5 0.75 1.25 HC MUD 420
400 0.25 0.05 0.3 HC RID 001
402 0.35 0.29 0.64 HC MUD 102
404 0.285 0.15 0.435 HC MUD 104
405 0.53 0.3 0.83 HC MUD 105
406 0.63 0.24 0.87 HC MUD 106
408 0 0.77 0.77 BAUER LANDING WCID
409 0.41 0.11 0.52 HC MUD 109
412 DOWDELL PUD (DA)
413 HC MUD 525
414 HC MUD 542
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416 HC MUD 503
417 INTERCONTINENTAL CROSSING MUD
418 0.53 0.04 0.57 HC MUD 118
420 0.32 0.2 0.52 HC MUD 120
421 0.25 0.01 0.26 THE WOODLANDS ROAD UD 1
422 0.16 0.52 0.68 HC MUD 122
427 0.45 0.26 0.71 HC MUD 127
430 0.19 0.34 0.53 HC MUD 130
436 0 0.164 0.164 HC MUD 136
444 0.27 0.33 0.6 HC MUD 144
447 0.31 0.53 0.84 HC MUD 147
448 0.68 0.3 0.98 HC MUD 148
449 0.115 0.25 0.365 HC MUD 149
450 0.51 0.25 0.76 HC MUD 150
451 0.31 0.05 0.36 HC MUD 151
452 0.26 0.05 0.31 HC MUD 152
453 0.3515 0.0995 0.451 HC MUD 153
454 0.44 0.32 0.76 HC MUD 154
455 0.37 0.56 0.93 HC MUD 155
456 0.37 0.4 0.77 HC MUD 156
457 0.61 0.1 0.71 HC MUD 157
458 0.41 0.13 0.54 HC MUD 158
462 0.1 0.395 0.495 HC MUD 162
463 0 0 0 HC MUD 163
465 0.9 0.25 1.15 HC MUD 165
466 0.49 0.33 0.82 HC MUD 166
467 0.82 0.27 1.09 HC MUD 167
468 0.32 0.2 0.52 HC MUD 168
472 0.53 0.21 0.74 HC MUD 172
480 0.362 0.393 0.755 HC MUD 180
482 0.05 0.35 0.4 HC MUD 182
483 0.15 0.34 0.49 HC MUD 183
484 0.49 0.09 0.58 HC MUD 382
485 0.3075 0.25 0.5575 HC MUD 185
486 0 0.23 0.23 HC MUD 186
488 0.27 0.13 0.4 HC MUD 188
489 0.17 0.25 0.42 HC MUD 189
490 0.63 0.07 0.7 HC MUD 390
491 0 0.24 0.24 HC MUD 191
493 0.75 0.3 1.05 HC MUD 389
500 0.31 0.3 0.61 HC MUD 200
501 0.554 0.366 0.92 HC MUD 374
502 0.5 0.75 1.25 HC MUD 202
504 0.44 0.435 0.875 HC MUD 371
506 0.8 0.14 0.94 HC MUD 419
507 0.465 0.2 0.665 HC MUD 468
508 0.09 0.33 0.42 HC MUD 208
509 0.135 0.025 0.16 HC MUD 372
510 0.245 0.08 0.325 HC MUD 373
511 0.42 0.14 0.56 HC MUD 211
514 0.4 0.55 0.95 HC MUD 220
515 0 0.5 0.5 HC MUD 215
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516 0.22 0.34 0.56 HC MUD 216
517 0.71 0.6 1.31 HC MUD 217
519 0.27 0.07 0.34 HC MUD 341
520 0.29 0.035 0.325 HC MUD 370
521 0.24 0.2 0.44 HC MUD 221
522 0.115 0.25 0.365 HC MUD 222
524 0.375 0.085 0.46 HC MUD 354
525 0.05 0.04 0.09 HC MUD 355
526 0.43 0.19 0.62 HC MUD 367
527 0.1075 0.0825 0.19 HC MUD 359
528 0.47 0.23 0.7 HC MUD 358
530 0.37 0.14 0.51 HC MUD 230
531 0 1 1 HC MUD 231
532 0.46 0.44 0.9 HC MUD 361
533 0.5 0.2 0.7 HC MUD 233
534 0.275 0.18 0.455 HC MUD 364
535 0.285 0.195 0.48 HC MUD 365
538 0.4 0.14 0.54 HC MUD 238
539 0.49 0.18 0.67 HC MUD 239
541 0.05 0.5 0.55 HC MUD 257
542 0.23 0.27 0.5 HC MUD 261
544 0.425 0.16 0.585 HC MUD 280
545 0.485 0.105 0.59 HC MUD 281
548 0.49 0.03 0.52 HC MUD 248
549 0.32 0.5 0.82 HC MUD 249
550 0 0.1 0.1 HC EMERG SRV DIST 007
555 0 0.18 0.18 HC MUD 366
556 0.075 0.145 0.22 HC UD 006
564 0.095 0.375 0.47 HC UD 014
565 0.175 0.585 0.76 HC UD 015
566 0.69 0.3 0.99 HC UD 016
600 0.44 0.14 0.58 HC WCID FONDREN ROAD
603 0.35 0 0.35 HC WCID 036
604 0.117 0.208 0.325 HC WCID 050
605 0.205 0.4 0.605 HC WCID 070
609 0.24 0.41 0.65 HC WCID 084
610 0.93 0.25 1.18 HC WCID 089
611 0.13 0.2 0.33 HC WCID 091
612 0 0.15 0.15 HC WCID 092
613 0.5 0.34 0.84 HC WCID 096
614 0.085 0.065 0.15 HC WCID 155
616 0.255 0.09 0.345 HC WCID 156
617 0.35 0.115 0.465 HC WCID 157
622 0.12 0.13 0.25 HC WCID 109
623 0.28 0.15 0.43 HC WCID 110
624 0 0.76 0.76 HC WCID 113
625 0 0.25 0.25 HC WCID 114
626 0.122 0.093 0.215 HC WCID 116
627 0.44 0.04 0.48 HC WCID 119
628 0.185 0.255 0.44 HC WCID 132
629 0.25 0.55 0.8 HC WCID 133
630 0.29 0.5 0.79 HC WCID 136
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631 0 0.08 0.08 HC EMERG SRV DIST 046
632 0 0.05739 0.05739 HC WCID 145
633 0 0.05331 0.05331 HC EMERG SRV DIST 009
634 0 0.09173 0.09173 HC EMERG SRV DIST 013
635 0 0.05 0.05 HC EMERG SRV DIST 016
636 0 0.1 0.1 HC EMERG SRV DIST 020
637 0 0.1 0.1 HC EMERG SRV DIST 028
638 0 0.095786 0.095786 HC EMERG SRV DIST 047
639 0 0.1 0.1 HC EMERG SRV DIST 024
640 0 0.05 0.05 HC EMERG SRV DIST 014
641 0 0.1 0.1 HC EMERG SRV DIST 010
642 0 0.1 0.1 HC EMERG SRV DIST 025
643 0 0.1 0.1 HC EMERG SRV DIST 048
645 0 0.08923 0.08923 HC EMERG SRV DIST 029
647 0 0.1 0.1 HC EMERG SRV DIST 017
648 0 0.1 0.1 HC EMERG SRV DIST 021
649 0 0.03 0.03 HC EMERG SRV DIST 019
650 0.37 0.24 0.61 HARRIS-FT BEND CO MUD 001
651 0.14 0.25 0.39 HEATHERLOCH MUD
652 0.3 0.25 0.55 HORSEPEN BAYOU MUD
654 0.5405 0.1795 0.72 HUNTERS GLEN MUD
656 0.2 0.195 0.395 INTERSTATE MUD
657 0.24 0.22 0.46 INVERNESS FOREST ID
658 0 0.3 0.3 JACKRABBIT ROAD PUD
664 0 0.1 0.1 HC EMERG SRV DIST 075
665 0 0.04663 0.04663 HC EMERG SRV DIST 015
666 0 0.03987 0.03987 HC EMERG SRV DIST 011
667 0 0.0497 0.0497 HC EMERG SRV DIST 050
668 0 0.05 0.05 HC EMERG SRV DIST 012
669 0 0.05 0.05 HC EMERG SRV DIST 080
670 0 0.05 0.05 HC EMERG SRV DIST 060
671 0 0.1 0.1 HC EMERG SRV DIST 001
672 0 0.03 0.03 HC EMERG SRV DIST 002
673 0 0.06 0.06 HC EMERG SRV DIST 003
674 0 0.1 0.1 HC EMERG SRV DIST 004
675 0 0.02 0.02 HC EMERG SRV DIST 005
676 0 0.008 0.008 HC EMERG SRV DIST 006
677 0 0.07321 0.07321 HARRIS-FT BEND ESD 100
678 0 0.0995 0.0995 WALLER-HARRIS ESD 200
679 0 0.09547 0.09547 HC EMERG SRV DIST 008
681 0.41 0.25 0.66 KINGSBRIDGE MUD
682 0.18 0.34 0.52 KIRKMONT MUD
683 0 0.43 0.43 KLEIN PUD
684 0.3 0.105 0.405 KLEINWOOD MUD
692 0 0.25 0.25 LAKE FOREST UD
694 0.27 0.19 0.46 LONGHORN TOWN UD
695 0.18 0.08 0.26 LOUETTA NORTH PUD
696 0.19 0.2425 0.4325 LOUETTA ROAD UD
701 0.31 0.13 0.44 MALCOMSON ROAD UD
702 0.031 0.292 0.323 MASON CREEK UD
703 0.7 0.12 0.82 BRAZORIA COUNTY MUD 028
704 0.47 0.46 0.93 MAYDE CREEK MUD
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705 0.395 0.395 0.79 MEMORIAL HILLS UD
706 0.23 0.21 0.44 MEMORIAL MUD
709 0.48 0.28 0.76 MILLS ROAD MUD
710 0.0525 0.2075 0.26 MISSION BEND MUD 001
711 0.3525 0.3975 0.75 MISSION BEND MUD 002
712 0.38 0.28 0.66 MORTON ROAD MUD
718 0.3 0.329 0.629 NEWPORT MUD
721 0.33 0.25 0.58 NORTHAMPTON MUD
722 0.25 0.23 0.48 NORTHBELT UD
724 0.65 0.83 1.48 NE H C MUD 001
725 0.718 0 0.718 NORTH FOREST MUD
726 0 0 0 NORTH GREEN MUD
727 0.46 0.06 0.52 NORTH MISSION GLEN MUD
728 0.205 0.15 0.355 NORTH PARK PUD
730 0.47 0.25 0.72 NORTHWEST FRWY MUD
745 0.71 0.07 0.78 NW HC MUD 005
746 0.233 0.15 0.383 NW HC MUD 006
749 0.285 0.2 0.485 NW HC MUD 009
750 0.51 0.2 0.71 NW HC MUD 010
755 0.35 0.28 0.63 NW HC MUD 015
756 0.55 0.57 1.12 NW HC MUD 016
759 0.67 0.15 0.82 NW HC MUD 019
760 0 0.25 0.25 NW HC MUD 020
761 0 0.24 0.24 NW HC MUD 021
762 0.28 0.555 0.835 NW HC MUD 022
763 0.37 0.43 0.8 NW HC MUD 023
764 0.1 0.5 0.6 NW HC MUD 024
768 0.4225 0.2375 0.66 NW HC MUD 028
769 0.14 0.16 0.3 NW HC MUD 029
770 0.58 0.1 0.68 NW HC MUD 030
771 0.56 0.14 0.7 NW HC MUD 032
776 0.545 0.25 0.795 NW HC MUD 036
778 0.09 0.25 0.34 NOTTINGHAM CNTRY MUD
779 1 0.25 1.25 NORTHWOOD MUD 001
781 0.54 0.36 0.9 OAKMONT PUD
783 0.64 0.15 0.79 PARK WAY UD
786 0.66 0.38 1.04 RANKIN ROAD WEST MUD
787 0.45 1.09 1.54 PINE VILLAGE PUD
788 0 0.1 0.1 PONDEROSA  FOREST UD
789 0.15 0.25 0.4 POST WOOD MUD
790 0 0.35 0.35 PRESTONWOOD FOREST UD
801 0.2625 0.2385 0.501 REID ROAD MUD 001
802 0.15 0.2 0.35 REID ROAD MUD 002
803 0.47 0.25 0.72 RENN  ROAD MUD
804 0.26 0.16 0.42 RICEWOOD MUD
806 0.53 0.25 0.78 ROLLING CREEK UD
807 0.095 0.295 0.39 ROLLING FORK PUD
809 0 0.5 0.5 ROYALWOOD MUD
810 0.175 0.055 0.23 RICHEY ROAD MUD
811 0.41 0.07 0.48 REMINGTON MUD 001
822 0.17 0.29 0.46 SAGEMEADOW UD
823 0.13 0.33 0.46 SEQUOIA ID
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824 0.53 0.425 0.955 SHASLA PUD
825 0.39 0.25 0.64 SOUTHWEST HC MUD 001
826 0 0.7 0.7 SPANISH COVE PUD
827 0.1 0.27 0.37 SPENCER ROAD PUD
829 0.29 0.18 0.47 SPRING CRK FOREST PUD
832 0.63 0.19 0.82 SPRING WEST MUD
841 0.37 0.23 0.6 TATTOR ROAD MD
842 0.22 0.42 0.64 TERRANOVA WEST MUD
844 0.58 0.14 0.72 HC MUD 368
846 0.42 0 0.42 TIMBERLAKE ID
847 0.58 0.335 0.915 TIMBER LANE UD
850 0.0052 0.1348 0.14 HC ID 003
851 0.17 0 0.17 WESTADOR MUD
861 0.08 0.18 0.26 WEST HC MUD 001
862 0.29 0.19 0.48 WEST HC MUD 002
864 0.51 0.49 1 WEST HC MUD 004
866 0 0.3 0.3 WEST HC MUD 006
869 0.375 0.095 0.47 WEST HC MUD 009
870 0.45 0.25 0.7 WEST HC MUD 010
871 0.35 0.12 0.47 WEST HC MUD 011
874 0.4 0.16 0.56 WEST HC MUD 014
875 0.085 0.165 0.25 WEST HC MUD 015
876 0 0.5 0.5 WEST HC MUD 016
877 0.73 0.34 1.07 WEST HC MUD 017
879 0.4 0.36 0.76 WEST HC MUD 021
894 0.3 0.24 0.54 WESTLAKE MUD 001
895 0.2 0.19 0.39 WEST MEMORIAL MUD
896 0.28 0.18 0.46 WESTON MUD
897 0.58 0 0.58 WEST PARK MUD
899 0.12 0.73 0.85 WHITE OAK BEND MUD
901 0.24 0.25 0.49 WINDFERN FOREST UD
902 0.44 0.12 0.56 WOODCREEK MUD
907 0.21 0.08 0.29 NORTHPOINTE WCID
914 0 0.405 0.405 CINCO MUD 009
915 0.42 0.12 0.54 HARRIS-FT BEND CO MUD 005
916 0.2125 0 0.2125 FT BEND WCID 002
917 0.095 0.09 0.185 WILLOW FORK DRNG DIST
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040 HARRIS COUNTY

TAX YEAR: 2014

PROPERTY USE CATEGORY UNITS ACREAGE MARKET APPRAISED PRODUCTIVITY EXEMPTIONS TAXABLE VALUE

HARRIS COUNTY APPRAISAL DISTRICT

PROPERTY USE CATEGORY RECAP

LAST UPDATED: 05/08/2015

05/22/2015DELV DATE:

CERTIFIED TO DATE ROLL 09

Page 1 of 3

A1 Real, Residential, Single-Family  1,049,994  217,103.8338  198,093,893,502  188,373,778,611  0  51,173,400,034  137,200,378,577 

A2 Real, Residential, Mobile Homes  10,825  7,631.2720  443,781,779  433,818,799  0  89,550,618  344,268,181 

B1 Real, Residential, Multi-Family  5,913  19,063.1598  25,232,234,151  25,231,480,752  0  15,526,467  25,215,954,285 

B2 Real, Residential, Two-Family  7,145  1,155.4908  1,158,919,514  1,138,748,864  0  108,266,699  1,030,482,165 

B3 Real, Residential, Three-Family  498  82.8556  99,212,536  97,498,023  0  9,147,225  88,350,798 

B4 Real, Residential, Four- or More-Family  126  26.3967  21,635,763  21,485,465  0  525,293  20,960,172 

C1 Real, Vacant Lots/Tracts  52,175  12,314.2631  1,939,754,370  1,894,620,159  0  36,883,212  1,857,736,947 

C2 Real, Vacant Commercial  29,963  59,147.1367  5,804,417,750  5,789,350,670  0  25,718,612  5,763,632,058 

C3 Real, Vacant  48,258  22,145.8397  1,086,087,066  1,042,105,095  0  14,360,180  1,027,744,915 

D1 Real, Qualified Agricultural Land  5,818  185,575.9455  2,734,168,857  0  71,270,683  710,583  70,560,100 

D2 Real, Unqualified Agricultural Land  4,655  62,399.1201  1,603,540,443  1,574,871,587  0  4,714,788  1,570,156,799 

E1 Real, Farm & Ranch Improved  315  4,687.8055  137,068,669  100,392,330  0  23,059,632  77,332,698 

F1 Real, Commercial  59,569  109,908.0318  89,630,104,106  89,501,722,902  0  390,250,795  89,111,472,107 

F2 Real, Industrial  2,074  35,533.9323  21,263,468,220  21,263,468,220  0  1,899,472,450  19,363,995,770 

G1 Oil and Mineral Gas Reserves  6,652  0.0000  247,161,208  247,161,208  0  5,814,280  241,346,928 

G2 Real Property Other Mineral Reserves  1  0.0000  1,552,500  1,552,500  0  0  1,552,500 

H1 Tangible, Vehicles  0  0.0000  0  0  0  0  0 

H2 Tangible, Goods In Transit  0  0.0000  0  0  0  0  0 

I1 Real, Banks  0  0.0000  0  0  0  0  0 

J1 Real & Tangible Personal, Utility Water  163  56.8738  13,920,922  13,920,922  0  0  13,920,922 

cindy.gloyna
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J2 Gas Companies  50  144.3068  290,637,514  290,637,514  0  0  290,637,514 

J3 Electric Companies  1,825  6,644.9815  2,108,532,778  2,108,532,778  0  1,152,902  2,107,379,876 

J4 Telephone Companies  174  245.1018  696,966,804  696,966,804  0  0  696,966,804 

J5 Railroads  1,192  6,700.0025  332,808,330  332,808,330  0  0  332,808,330 

J6 Pipelines  4,411  201.7026  696,537,882  696,537,882  0  4,962,997  691,574,885 

J7 Major Cable Television Systems  15  0.0000  341,309,450  341,309,450  0  0  341,309,450 

L1 Tangible, Commercial  168,757  0.0000  25,730,234,347  25,730,234,347  0  447,822,151  25,282,412,196 

L2 Tangible, Industrial  14,653  0.0000  41,384,080,999  41,384,080,999  0  6,057,508,357  35,326,572,642 

M1 Tangible, Nonbusiness Watercraft  0  0.0000  0  0  0  0  0 

M2 Tangible, Nonbusiness Aircraft  0  0.0000  0  0  0  0  0 

M3 Tangible, Mobile Homes  25,885  1.3259  349,978,962  348,261,574  0  48,209,262  300,052,312 

M4 Tangible, Miscellaneous  0  0.0000  0  0  0  0  0 

N1 Intangibles  0  0.0000  0  0  0  0  0 

O1 Inventory  8,348  552.2604  214,157,287  214,157,287  0  617,112  213,540,175 

O2 Inventory  1,855  23.7502  339,864,345  339,858,524  0  9,749,861  330,108,663 

S1 Dealer Inventory  2,799  0.0000  1,335,522,494  1,335,522,494  0  14,024  1,335,508,470 

U0 Unknown  0  0.0000  0  0  0  0  0 

XA Public Property for Housing Indigent 
Persons

 0  0.0000  0  0  0  0  0 

XB Income Producing Tangible Personal 
Property Valued Under $500

 0  0.0000  0  0  0  0  0 

XC Mineral Interest Property Valued Under 
$500

 0  0.0000  0  0  0  0  0 
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XD Improving Property for Housing w/ 
Volunteer Labor

 90  5.3363  1,811,266  1,811,266  0  1,811,266  0 

XE Community Housing Development 
Organizations

 40  195.1801  170,454,588  170,454,588  0  170,454,588  0 

XF Assisting Ambulatory Health Care Centers  0  0.0000  0  0  0  0  0 

XG Primarily Performing Charitable 
Functions

 59  98.5798  41,329,936  41,329,936  0  41,329,936  0 

XH Developing Model Colonia Subdivisions  0  0.0000  0  0  0  0  0 

XI Youth Spiritual, Mental and Physical 
Development

 51  359.1942  128,486,749  128,486,749  0  128,486,749  0 

XJ Private Schools  472  1,629.8081  1,329,351,568  1,329,351,568  0  1,325,858,986  3,492,582 

XL Economic Development Services to Local 
Community

 6  23.1338  51,028,658  51,028,658  0  51,028,658  0 

XM Marine Cargo Containers  0  0.0000  0  0  0  0  0 

XN Motor Vehicles Leased for Personal Use  0  0.0000  0  0  0  0  0 

XO Motor Vehicles for Income Production and 
Personal Use

 0  0.0000  0  0  0  0  0 

XP Offshore Drilling Equipment Not In Use  0  0.0000  0  0  0  0  0 

XQ Intracoastal Waterway Dredge Disposal 
Site

 0  0.0000  0  0  0  0  0 

XR Nonprofit Water or Wastewater 
Corporations

 1  0.0000  54,190  54,190  0  54,190  0 

XS Raw Cocoa and Green Coffee held in 
Harris County

 0  0.0000  0  0  0  0  0 

XT Limitation on Taxes in Certain 
Municipalities

 0  0.0000  0  0  0  0  0 

XU Miscellaneous Exemptions  86  169.9035  352,710,581  352,710,581  0  352,710,581  0 

XV Other Exempt (Incl Public, Religious, 
Charitable)

 72,594  219,588.5989  37,524,733,338  37,524,631,958  0  37,516,225,229  8,406,729 

 1,587,507  973,415.1236 $462,931,513,422 $450,144,743,584 $71,270,683 $99,955,397,717 $350,260,616,550 JURISDICTION TOTALS:
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A1 Real, Residential, Single-Family  1,038,005  216,918.1569  170,168,040,108  168,728,945,739  0  47,144,541,813  121,584,403,926 

A2 Real, Residential, Mobile Homes  10,745  7,579.2267  427,396,279  419,353,853  0  91,310,986  328,042,867 

B1 Real, Residential, Multi-Family  5,931  18,718.6972  20,846,770,017  20,846,421,730  0  14,251,582  20,832,170,148 

B2 Real, Residential, Two-Family  7,211  1,168.6089  1,045,499,632  1,038,756,812  0  108,883,903  929,872,909 

B3 Real, Residential, Three-Family  498  83.3404  88,317,377  87,700,024  0  9,403,614  78,296,410 

B4 Real, Residential, Four- or More-Family  118  24.8151  18,432,155  18,426,378  0  535,203  17,891,175 

C1 Real, Vacant Lots/Tracts  51,235  12,835.7436  1,659,760,194  1,623,607,104  0  28,980,181  1,594,626,923 

C2 Real, Vacant Commercial  29,851  56,116.6949  5,125,799,943  5,111,885,329  0  29,126,475  5,082,758,854 

C3 Real, Vacant  37,075  20,255.4811  819,169,739  787,633,627  0  12,451,238  775,182,389 

D1 Real, Qualified Agricultural Land  5,786  196,023.8592  2,443,920,174  0  76,835,098  114,700  76,720,398 

D2 Real, Unqualified Agricultural Land  5,156  69,538.6481  1,765,475,075  1,737,263,784  0  16,894,538  1,720,369,246 

E1 Real, Farm & Ranch Improved  352  9,811.9229  198,990,238  98,922,475  0  20,793,960  78,128,515 

F1 Real, Commercial  59,019  110,392.2174  78,048,627,631  77,928,903,893  0  222,397,231  77,706,506,662 

F2 Real, Industrial  2,038  34,740.3136  19,490,661,705  19,490,661,705  0  1,910,131,630  17,580,530,075 

G1 Oil and Mineral Gas Reserves  7,080  0.0000  226,428,576  226,428,576  0  6,070,506  220,358,070 

G2 Real Property Other Mineral Reserves  1  0.0000  1,267,880  1,267,880  0  0  1,267,880 

H1 Tangible, Vehicles  0  0.0000  0  0  0  0  0 

H2 Tangible, Goods In Transit  0  0.0000  0  0  0  0  0 

I1 Real, Banks  0  0.0000  0  0  0  0  0 

J1 Real & Tangible Personal, Utility Water  168  56.7578  13,904,455  13,904,455  0  0  13,904,455 

cindy.gloyna
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J2 Gas Companies  51  144.3758  268,857,402  268,857,402  0  0  268,857,402 

J3 Electric Companies  1,839  6,692.1031  2,320,785,640  2,320,785,640  0  1,118,372  2,319,667,268 

J4 Telephone Companies  173  245.1018  717,315,887  717,315,887  0  0  717,315,887 

J5 Railroads  1,201  6,966.2409  303,883,954  303,883,954  0  0  303,883,954 

J6 Pipelines  4,375  221.8949  623,755,968  623,755,968  0  324,900  623,431,068 

J7 Major Cable Television Systems  16  0.0000  323,584,230  323,584,230  0  0  323,584,230 

L1 Tangible, Commercial  170,939  0.0000  25,157,086,067  25,157,086,067  0  1,137,000,081  24,020,085,986 

L2 Tangible, Industrial  14,216  0.0000  40,344,564,955  40,344,564,955  0  6,381,064,973  33,963,499,982 

M1 Tangible, Nonbusiness Watercraft  0  0.0000  0  0  0  0  0 

M2 Tangible, Nonbusiness Aircraft  0  0.0000  0  0  0  0  0 

M3 Tangible, Mobile Homes  25,371  1.0000  345,736,557  343,620,421  0  50,251,668  293,368,753 

M4 Tangible, Miscellaneous  0  0.0000  0  0  0  0  0 

N1 Intangibles  0  0.0000  0  0  0  0  0 

O1 Inventory  22,891  3,260.2043  371,400,459  362,574,067  0  2,192,631  360,381,436 

O2 Inventory  745  4.6376  134,363,997  134,363,997  0  3,384,821  130,979,176 

S1 Dealer Inventory  2,631  0.0000  1,178,793,651  1,178,793,651  0  7,103  1,178,786,548 

U0 Unknown  0  0.0000  0  0  0  0  0 

XA Public Property for Housing Indigent 
Persons

 0  0.0000  0  0  0  0  0 

XB Income Producing Tangible Personal 
Property Valued Under $500

 0  0.0000  0  0  0  0  0 

XC Mineral Interest Property Valued Under 
$500

 0  0.0000  0  0  0  0  0 
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XD Improving Property for Housing w/ 
Volunteer Labor

 93  3.3432  1,239,255  1,239,255  0  1,239,255  0 

XE Community Housing Development 
Organizations

 45  229.3611  202,294,312  202,294,312  0  202,294,312  0 

XF Assisting Ambulatory Health Care Centers  0  0.0000  0  0  0  0  0 

XG Primarily Performing Charitable 
Functions

 59  95.2189  36,908,078  36,908,078  0  36,894,031  14,047 

XH Developing Model Colonia Subdivisions  0  0.0000  0  0  0  0  0 

XI Youth Spiritual, Mental and Physical 
Development

 52  354.5385  123,641,318  123,641,318  0  123,641,318  0 

XJ Private Schools  499  1,956.0944  1,499,539,789  1,499,539,789  0  1,498,609,370  930,419 

XL Economic Development Services to Local 
Community

 60  163.6542  464,002,738  464,002,738  0  464,002,738  0 

XM Marine Cargo Containers  0  0.0000  0  0  0  0  0 

XN Motor Vehicles Leased for Personal Use  0  0.0000  0  0  0  0  0 

XO Motor Vehicles for Income Production and 
Personal Use

 0  0.0000  0  0  0  0  0 

XP Offshore Drilling Equipment Not In Use  0  0.0000  0  0  0  0  0 

XQ Intracoastal Waterway Dredge Disposal 
Site

 0  0.0000  0  0  0  0  0 

XR Nonprofit Water or Wastewater 
Corporations

 1  0.0000  54,190  54,190  0  54,190  0 

XS Raw Cocoa and Green Coffee held in 
Harris County

 0  0.0000  0  0  0  0  0 

XT Limitation on Taxes in Certain 
Municipalities

 0  0.0000  0  0  0  0  0 

XU Miscellaneous Exemptions  41  45.6342  21,424,598  21,424,598  0  21,424,598  0 

XV Other Exempt (Incl Public, Religious, 
Charitable)

 72,416  216,341.0507  35,819,010,148  35,818,898,801  0  35,739,695,163  79,203,638 

 1,577,983  990,988.9374 $412,646,704,371 $408,407,272,682 $76,835,098 $95,279,087,084 $313,205,020,696 JURISDICTION TOTALS:
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A1 Real, Residential, Single-Family  1,026,058  214,124.5981  162,310,874,280  161,685,181,821  0  45,294,483,927  116,390,697,894 

A2 Real, Residential, Mobile Homes  10,714  7,644.6672  423,982,495  416,168,766  0  91,327,773  324,840,993 

B1 Real, Residential, Multi-Family  5,974  18,545.5691  18,178,880,705  18,178,744,651  0  17,867,126  18,160,877,525 

B2 Real, Residential, Two-Family  7,259  1,186.6827  1,034,772,563  1,028,269,591  0  107,675,164  920,594,427 

B3 Real, Residential, Three-Family  503  83.9667  86,946,606  86,605,004  0  8,537,271  78,067,733 

B4 Real, Residential, Four- or More-Family  84  21.7104  14,675,637  14,641,052  0  821,112  13,819,940 

C1 Real, Vacant Lots/Tracts  51,674  15,686.1487  1,592,492,906  1,557,642,341  0  27,943,948  1,529,698,393 

C2 Real, Vacant Commercial  30,032  55,544.3919  4,839,554,351  4,827,075,935  0  21,985,287  4,805,090,648 

C3 Real, Vacant  38,148  20,992.6978  786,577,271  755,278,107  0  10,545,138  744,732,969 

D1 Real, Qualified Agricultural Land  5,923  200,689.6458  2,351,302,863  0  74,411,195  27,739  74,383,456 

D2 Real, Unqualified Agricultural Land  5,437  72,901.5055  1,790,614,117  1,765,058,190  0  17,657,962  1,747,400,228 

E1 Real, Farm & Ranch Improved  357  9,902.2153  194,713,092  97,017,774  0  20,515,075  76,502,699 

F1 Real, Commercial  58,026  107,028.9446  67,564,774,593  67,453,305,966  0  230,505,780  67,222,800,186 

F2 Real, Industrial  2,015  34,147.5964  17,990,037,052  17,990,037,052  0  1,927,901,382  16,062,135,670 

G1 Oil and Mineral Gas Reserves  7,455  0.0000  267,670,849  267,670,849  0  7,778,428  259,892,421 

G2 Real Property Other Mineral Reserves  1  0.0000  1,293,750  1,293,750  0  0  1,293,750 

H1 Tangible, Vehicles  0  0.0000  0  0  0  0  0 

H2 Tangible, Goods In Transit  0  0.0000  0  0  0  0  0 

I1 Real, Banks  0  0.0000  0  0  0  0  0 

J1 Real & Tangible Personal, Utility Water  171  58.3781  13,976,435  13,976,435  0  1,093  13,975,342 

J2 Gas Companies  52  168.6944  227,472,099  227,472,099  0  0  227,472,099 

J3 Electric Companies  1,831  6,743.1671  2,013,813,489  2,013,813,489  0  1,363,057  2,012,450,432 

J4 Telephone Companies  173  245.0932  767,572,141  767,572,141  0  0  767,572,141 

J5 Railroads  1,205  6,990.8457  277,563,224  277,563,224  0  0  277,563,224 

J6 Pipelines  4,247  227.5149  555,929,615  555,929,615  0  293,180  555,636,435 

J7 Major Cable Television Systems  15  0.0000  311,223,200  311,223,200  0  0  311,223,200 

L1 Tangible, Commercial  166,873  0.0000  24,696,379,723  24,696,379,723  0  959,957,977  23,736,421,746 

L2 Tangible, Industrial  10,568  0.0000  34,960,428,439  34,960,428,439  0  6,010,348,788  28,950,079,651 

M1 Tangible, Nonbusiness Watercraft  0  0.0000  0  0  0  0  0 
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M2 Tangible, Nonbusiness Aircraft  0  0.0000  0  0  0  0  0 

M3 Tangible, Mobile Homes  25,224  0.0000  349,801,144  347,093,010  0  51,989,757  295,103,253 

M4 Tangible, Miscellaneous  0  0.0000  0  0  0  0  0 

N1 Intangibles  0  0.0000  0  0  0  0  0 

O1 Inventory  27,782  3,233.8285  428,569,908  419,945,231  0  1,731,569  418,213,662 

O2 Inventory  1,613  743.6547  244,868,954  244,868,954  0  5,269,488  239,599,466 

S1 Dealer Inventory  2,516  0.0000  1,021,710,756  1,021,710,756  0  11,393  1,021,699,363 

U0 Unknown  0  0.0000  0  0  0  0  0 

X0 Primarily Charitable Organization  59  95.2189  31,795,885  31,795,885  0  31,783,101  12,784 

X1 Governmental Exempt  61,984  199,003.3609  25,410,062,925  25,410,034,704  0  25,385,211,699  24,823,005 

X2 Charitable Exempt  1,371  2,870.1417  5,323,134,215  5,323,134,215  0  5,307,362,746  15,771,469 

X3 Religious Exempt  8,265  11,952.8752  5,010,907,209  5,010,907,209  0  4,981,129,137  29,778,072 

X4 Cemetery Exempt  247  1,882.4762  448,681,254  448,681,254  0  448,681,254  0 

X5 Private School Exempt  507  1,946.1283  1,453,601,190  1,453,601,190  0  1,446,319,900  7,281,290 

X6 Youth Development Exempt  49  354.0395  119,607,620  119,607,620  0  119,607,620  0 

X7 Historical Exempt  0  0.0000  0  0  0  0  0 

X8 Miscellaneous Exempt  104  238.1417  553,783,708  553,783,708  0  553,783,708  0 

X9 Low-Moderate Income Housing  172  353.2374  207,579,761  207,579,761  0  207,568,043  11,718 

 1,564,688  995,607.1366 $383,857,626,024 $380,541,092,711 $74,411,195 $93,297,986,622 $287,317,517,284 JURISDICTION TOTALS:
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A1 Real, Residential, Single-Family  1,016,849  211,367.1720  162,049,234,525  161,366,533,069  0  45,033,098,636  116,333,434,433 

A2 Real, Residential, Mobile Homes  10,746  7,632.9817  422,323,854  413,298,220  0  92,514,249  320,783,971 

B1 Real, Residential, Multi-Family  5,978  18,372.2039  16,962,733,894  16,962,492,500  0  44,318,909  16,918,173,591 

B2 Real, Residential, Two-Family  7,417  1,195.5928  1,066,593,775  1,058,135,745  0  106,574,267  951,561,478 

B3 Real, Residential, Three-Family  507  86.0152  87,431,241  86,936,828  0  8,870,559  78,066,269 

B4 Real, Residential, Four- or More-Family  81  20.9944  13,382,114  13,375,960  0  736,760  12,639,200 

C1 Real, Vacant Lots/Tracts  50,901  24,502.6110  1,618,196,097  1,606,509,834  0  27,560,603  1,578,949,231 

C2 Real, Vacant Commercial  30,073  53,131.3155  4,450,546,947  4,449,160,106  0  26,732,776  4,422,427,330 

C3 Real, Vacant  37,644  21,084.1038  765,894,976  758,772,465  0  10,770,568  748,001,897 

D1 Real, Qualified Agricultural Land  6,018  203,523.2734  2,358,097,125  0  72,783,950  152,920  72,631,030 

D2 Real, Unqualified Agricultural Land  5,775  77,009.7864  2,089,904,061  2,083,983,288  0  4,454,303  2,079,528,985 

E1 Real, Farm & Ranch Improved  335  9,681.8475  190,130,941  95,269,720  0  18,983,179  76,286,541 

F1 Real, Commercial  57,185  104,947.8231  62,332,544,196  62,308,273,954  0  302,001,143  62,006,272,811 

F2 Real, Industrial  2,038  33,946.8831  17,123,565,143  17,123,565,143  0  1,828,482,729  15,295,082,414 

G1 Oil and Mineral Gas Reserves  7,299  0.0000  233,781,783  233,781,783  0  6,196,971  227,584,812 

G2 Real Property Other Mineral Reserves  1  0.0000  1,032,500  1,032,500  0  0  1,032,500 

H1 Tangible, Vehicles  0  0.0000  0  0  0  0  0 

I1 Real, Banks  0  0.0000  0  0  0  0  0 

J1 Real & Tangible Personal, Utility Water  173  60.5792  14,350,370  14,350,370  0  37,334  14,313,036 

J2 Gas Companies  50  67.0644  222,505,641  222,505,641  0  0  222,505,641 

J3 Electric Companies  1,832  6,738.8309  1,967,704,885  1,967,704,885  0  1,373,372  1,966,331,513 

J4 Telephone Companies  176  248.4358  873,004,087  873,004,087  0  217,606  872,786,481 

J5 Railroads  1,213  6,982.8136  258,801,321  258,801,321  0  0  258,801,321 

J6 Pipelines  4,073  231.0109  540,725,917  540,725,917  0  359,125  540,366,792 

J7 Major Cable Television Systems  17  0.0000  339,618,731  339,618,731  0  0  339,618,731 

L1 Tangible, Commercial  164,849  0.0000  23,495,888,875  23,495,888,875  0  847,933,962  22,647,954,913 

L2 Tangible, Industrial  10,220  0.0000  29,006,877,673  29,006,877,673  0  4,952,594,107  24,054,283,566 

M1 Tangible, Nonbusiness Watercraft  0  0.0000  0  0  0  0  0 

M2 Tangible, Nonbusiness Aircraft  0  0.0000  0  0  0  0  0 
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M3 Tangible, Mobile Homes  25,296  0.0000  356,576,672  356,107,881  0  56,255,337  299,852,544 

M4 Tangible, Miscellaneous  0  0.0000  0  0  0  0  0 

N1 Intangibles  0  0.0000  0  0  0  0  0 

O1 Inventory  34,667  3,514.0823  560,819,104  559,940,388  0  4,490,315  555,450,073 

O2 Inventory  2,199  10.8998  323,600,497  323,600,497  0  8,053,175  315,547,322 

S1 Dealer Inventory  2,475  0.0000  895,879,696  895,879,696  0  15,763  895,863,933 

U0 Unknown  0  0.0000  0  0  0  0  0 

X0 Primarily Charitable Organization  53  89.6639  27,401,109  27,401,109  0  27,388,349  12,760 

X1 Governmental Exempt  60,760  199,350.6277  24,166,580,103  24,166,579,211  0  24,152,521,924  14,057,287 

X2 Charitable Exempt  1,418  2,824.5514  3,927,130,939  3,927,130,939  0  3,914,189,357  12,941,582 

X3 Religious Exempt  8,189  11,864.6406  4,838,804,141  4,838,804,141  0  4,815,794,069  23,010,072 

X4 Cemetery Exempt  248  1,879.9249  363,311,163  363,311,163  0  363,311,163  0 

X5 Private School Exempt  489  1,927.0383  1,356,995,416  1,356,995,416  0  1,352,129,689  4,865,727 

X6 Youth Development Exempt  52  432.5464  124,984,446  124,984,446  0  124,984,446  0 

X7 Historical Exempt  0  0.0000  0  0  0  0  0 

X8 Miscellaneous Exempt  103  232.8486  505,953,959  505,953,959  0  505,953,959  0 

X9 Low-Moderate Income Housing  410  424.3011  249,406,992  249,406,992  0  249,391,281  15,711 

 1,557,809  1,003,382.4636 $366,182,314,909 $362,976,694,453 $72,783,950 $88,888,442,905 $274,161,035,498 JURISDICTION TOTALS:
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A1 Real, Residential, Single-Family  1,008,330  208,130.4574  161,590,981,483  160,658,451,253  0  44,575,159,813  116,083,291,440 

A2 Real, Residential, Mobile Homes  10,703  7,607.3326  420,350,950  409,407,296  0  92,431,062  316,976,234 

B1 Real, Residential, Multi-Family  5,993  18,051.6825  16,584,771,032  16,584,542,246  0  25,644,139  16,558,898,107 

B2 Real, Residential, Two-Family  7,445  1,212.4248  1,098,038,478  1,083,691,393  0  108,497,869  975,193,524 

B3 Real, Residential, Three-Family  513  87.4539  90,450,763  89,482,289  0  9,105,376  80,376,913 

B4 Real, Residential, Four- or More-Family  74  14.4881  11,836,715  11,786,670  0  673,785  11,112,885 

C1 Real, Vacant Lots/Tracts  52,610  14,515.5459  1,718,681,809  1,678,343,468  0  25,960,320  1,652,383,148 

C2 Real, Vacant Commercial  29,816  53,906.7816  4,544,192,604  4,533,125,911  0  14,178,720  4,518,947,191 

C3 Real, Vacant  42,272  21,193.9344  901,537,568  872,056,103  0  10,508,300  861,547,803 

D1 Real, Qualified Agricultural Land  6,049  207,396.0914  2,325,928,586  0  76,801,223  91,865  76,709,358 

D2 Real, Unqualified Agricultural Land  5,878  78,091.7733  2,125,154,408  2,099,061,983  0  13,323,331  2,085,738,652 

E1 Real, Farm & Ranch Improved  306  7,064.4764  151,547,297  78,250,171  0  15,364,737  62,885,434 

F1 Real, Commercial  56,840  104,071.9725  59,926,265,621  59,811,815,585  0  188,616,161  59,623,199,424 

F2 Real, Industrial  2,048  34,056.1855  16,294,723,448  16,294,723,448  0  1,813,650,224  14,481,073,224 

G1 Oil and Mineral Gas Reserves  9,232  0.0000  365,722,775  365,722,775  0  7,628,570  358,094,205 

G2 Real Property Other Mineral Reserves  1  0.0000  1,032,500  1,032,500  0  0  1,032,500 

H1 Tangible, Vehicles  0  0.0000  0  0  0  0  0 

I1 Real, Banks  0  0.0000  0  0  0  0  0 

J1 Real & Tangible Personal, Utility Water  175  61.6683  13,791,061  13,791,061  0  0  13,791,061 

J2 Gas Companies  49  66.8001  225,239,740  225,239,740  0  0  225,239,740 

J3 Electric Companies  1,833  6,948.5684  1,988,893,723  1,988,893,723  0  965,220  1,987,928,503 

J4 Telephone Companies  176  248.5384  969,308,008  969,308,008  0  11,043  969,296,965 

J5 Railroads  1,217  6,983.1922  226,785,941  226,785,941  0  0  226,785,941 

J6 Pipelines  3,904  193.8115  511,116,882  511,116,882  0  287,880  510,829,002 

J7 Major Cable Television Systems  16  0.0000  359,546,756  359,546,756  0  0  359,546,756 

L1 Tangible, Commercial  163,028  0.0000  23,897,315,886  23,897,315,886  0  1,015,643,762  22,881,672,124 

L2 Tangible, Industrial  10,333  0.0000  27,685,739,258  27,685,739,258  0  4,134,557,543  23,551,181,715 

M1 Tangible, Nonbusiness Watercraft  0  0.0000  0  0  0  0  0 

M2 Tangible, Nonbusiness Aircraft  0  0.0000  0  0  0  0  0 
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M3 Tangible, Mobile Homes  24,901  0.0000  344,357,460  343,773,385  0  56,629,696  287,143,689 

M4 Tangible, Miscellaneous  0  0.0000  0  0  0  0  0 

N1 Intangibles  0  0.0000  0  0  0  0  0 

O1 Inventory  33,781  3,984.2078  577,585,539  569,235,897  0  1,638,109  567,597,788 

O2 Inventory  1,619  25.1586  270,738,864  270,738,864  0  3,837,912  266,900,952 

S1 Dealer Inventory  2,396  0.0000  832,502,584  832,502,584  0  14,597  832,487,987 

U0 Unknown  0  0.0000  0  0  0  0  0 

X0 Primarily Charitable Organization  43  69.6678  20,597,197  20,597,197  0  20,039,930  557,267 

X1 Governmental Exempt  59,349  197,223.9911  23,690,593,711  23,689,205,988  0  23,662,811,343  26,394,645 

X2 Charitable Exempt  1,426  2,849.5972  3,458,394,632  3,458,394,632  0  3,446,116,560  12,278,072 

X3 Religious Exempt  8,188  11,860.2231  4,686,979,315  4,686,606,174  0  4,662,508,641  24,097,533 

X4 Cemetery Exempt  246  1,810.7231  358,911,809  358,911,809  0  358,911,809  0 

X5 Private School Exempt  465  1,846.6150  1,308,442,011  1,308,442,011  0  1,293,468,068  14,973,943 

X6 Youth Development Exempt  54  447.5464  120,024,015  120,024,015  0  120,024,015  0 

X7 Historical Exempt  0  0.0000  0  0  0  0  0 

X8 Miscellaneous Exempt  102  232.7702  513,700,349  513,632,857  0  513,586,545  46,312 

X9 Low-Moderate Income Housing  462  574.3190  334,618,823  334,618,823  0  334,527,626  91,197 

 1,551,873  990,827.9985 $360,546,399,601 $356,955,914,582 $76,801,223 $86,526,414,571 $270,506,301,234 JURISDICTION TOTALS:



Copy of 2014 Tax Rates.xlsx

Page 1

JurCode StateID ISRate MORate TotalRate JurName LastName Phone
001 10191202 Houston ISD SULLIVAN (713) 274-8000
002 10190802 0.319999993 1.2367001 1.55669999 DEER PARK ISD SULLIVAN (713) 274-8000
003 23790402 0.400000006 1.04 1.43999994 WALLER ISD MARCUS (936) 931-3695
004 10190702 0.400000006 1.04 1.43999994 CYPRESS-FAIRBANKS ISD PIWONKA (281) 664-6300
005 10190602 0.5 1.17 1.66999996 CROSBY ISD PIGGOTT (281) 420-4845
006 10190502 0.407000005 1.04 1.44700003 CHANNELVIEW ISD ROSS (281) 457-7323
007 17090802 0.5 1.17 1.66999996 NEW CANEY ISD MCRAE (936) 539-7897
008 10190302 0.155000001 1.125 1.27999997 ALIEF ISD PRAESEL (281) 498-3660
009 10190202 0.152500004 1.133388 1.28588808 ALDINE ISD GLENN (281) 449-1011
015 10191002 0.270099998 1.2433 1.51339996 GALENA PARK ISD VALDEZ (832) 386-1290
016 10191102 0.391889989 1.04 1.43189001 GOOSE CREEK CISD PIGGOTT (281) 420-4845
017 10191502 0.349999994 1.04 1.38999999 KLEIN ISD WEHNER (832) 249-4740
018 10191302 0.349999994 1.17 1.51999998 HUMBLE ISD HIMPELE (281) 641-8190
019 10191402 0.400000006 1.1266 1.5266 KATY ISD SULLIVAN (713) 274-8000
020 10191602 0.409999996 1.04 1.44999993 LA PORTE ISD POWELL (281) 471-5020
021 10191702 0.280000001 1.0700001 1.35000002 PASADENA ISD HENRY (713) 740-0259
023 10192402 0.25999999 1.17 1.42999995 SHELDON ISD HOWARD (281) 727-2036
024 10191902 0.469999999 1.04 1.50999999 SPRING ISD SMITH (281) 891-6160
025 10192002 0.304500014 1.09 1.39450002 SPRING BRANCH ISD PAYTON (713) 251-7960
026 10192102 0.340000004 1.02 1.36000001 TOMBALL ISD LUDWIG (281) 357-3100
027 08491002 0.360000014 1.04 1.39999998 CLEAR CREEK ISD CAPPEL (281) 284-0218
028 14690202 0.158000007 1.04 1.19799995 DAYTON ISD LAFOUR (936) 258-7022
029 02090802 0.375699997 1.04 1.41569996 PEARLAND ISD GARRETT (281) 756-1320
030 10192502 0.360000014 1.04 1.39999998 HUFFMAN ISD PIGGOTT (281) 420-4845
031 07991002 0.200000003 1.04005 1.24005008 STAFFORD MSD SCHULTZ (281) 341-3710
040 10100000 0.071840003 0.34547 0.41731 HARRIS COUNTY + RELATED ENTITIES SULLIVAN (713) 274-8000
041 10120112 0.00116 0.0262 0.02736 HARRIS COUNTY FLOOD CONTROL DIST SULLIVAN (713) 274-8000
042 10120418 0.01531 0 0.01531 HARRIS COUNTY PORT OF HOUSTON AUSULLIVAN (713) 274-8000
043 10120211 0 0.17 0.17 HARRIS COUNTY HOSPITAL DISTRICT SULLIVAN (713) 274-8000
044 10120133 0 0.005999 0.005999 HARRIS COUNTY DEPARTMENT OF EDUCSULLIVAN (713) 274-8000
045 10120115 0.031599998 0.0765 0.1081 LONE STAR COLLEGE SYSTEM DISTRICTSULLIVAN (713) 274-8000
046 10120215 0.039999999 0.2207 0.26069999 LEE JR COLLEGE DISTRICT PIGGOTT (281) 420-4845
047 10120315 0.058557 0.127045 0.18560201 SAN JACINTO JR COLLEGE DISTRICT SULLIVAN (713) 274-8000
048 10120415 0.029835001 0.077055 0.10689 HOUSTON COMMUNITY COLLEGE SULLIVAN (713) 274-8000
051 10112003 0.376410007 0.44562 0.82203001 BAYTOWN, CITY OF PIGGOTT (281) 420-4845
052 10112103 0.140400007 0.2532 0.39359999 BELLAIRE, CITY OF SULLIVAN (713) 274-8000
053 10110103 0.097747996 0.185107 0.28285497 BUNKER HILL VILLAGE PAYTON (713) 251-7960
054 10112203 0.202000007 0.518 0.72000003 DEER PARK, CITY OF JOHNSON (281) 478-7231
055 10110203 0.051766999 0.144667 0.19643399 HEDWIG VILLAGE PAYTON (713) 251-7960
056 10112803 0.086029999 0.52817 0.6142 EL LAGO, CITY OF SULLIVAN (713) 274-8000
057 10112303 0.049369998 0.99808 1.04745007 GALENA PARK, CITY OF HILTON (713) 672-2556
058 08410103 0.061099999 0.5303 0.59140003 CITY OF FRIENDSWOOD JOHNSON (409) 766-2481
059 02010503 0.49000001 0.2221 0.71210003 CITY OF PEARLAND GARRETT (281) 756-1320
060 10112903 0.083613001 0.449828 0.53344101 HILSHIRE VILLAGE, CITY OF PAYTON (713) 251-7960
061 10112403 0.156444997 0.474635 0.63108003 HOUSTON, CITY OF SULLIVAN (713) 274-8000
062 10110303 0 0.2 0.2 HUMBLE, CITY OF SULLIVAN (713) 274-8000
063 10110703 0.139809996 0.40691 0.54672003 CITY OF KATY SHAFER (281) 391-4800
064 07910203 0.177907005 0.387093 0.565 MISSOURI CITY SCHULTZ (281) 341-3710
065 10110403 0 0.184082 0.184082 HUNTERS CREEK VILLAGE PAYTON (713) 251-7960
066 10110503 0.150588006 0.649319 0.79990697 JACINTO CITY, CITY OF SULLIVAN (713) 274-8000
067 08410703 0.196794003 0.400206 0.597 LEAGUE CITY JOHNSON (409) 766-2481
070 10110603 0.159978002 0.582522 0.74249995 JERSEY VILLAGE, CITY OF SULLIVAN (713) 274-8000
071 10112503 0.104999997 0.605 0.71000004 LA PORTE, CITY OF POWELL (281) 471-5020
072 10110903 0.079476997 0.739644 0.819121 MORGAN'S POINT, CITY OF POWELL (281) 471-5020
073 10111003 0.068947002 0.673173 0.74212003 NASSAU BAY, CITY OF SULLIVAN (713) 274-8000
074 10112603 0.151575997 0.425328 0.576904 PASADENA, CITY OF SULLIVAN (713) 274-8000
075 10111103 0.030423 0.224717 0.25514001 PINEY POINT VILLAGE, CITY OF PAYTON (713) 251-7960
076 10111203 0.180522993 0.459507 0.64002997 SEABROOK, CITY OF SULLIVAN (713) 274-8000
077 10111303 0 0.844381 0.84438097 SHOREACRES, CITY OF POWELL (281) 471-5020
078 10111403 0.123563997 0.520961 0.64452499 SOUTH HOUSTON, CITY OF SULLIVAN (713) 274-8000
079 10111503 0.106565997 0.230593 0.33715898 SOUTHSIDE PLACE, CITY OF MOSS (713) 668-2341
080 10111603 0 0.487843 0.48784301 SPRING VALLEY, CITY OF PAYTON (713) 251-7960
082 10111703 0 0.3306 0.33059999 TAYLOR LAKE VILLAGE, CITY OF SULLIVAN (713) 274-8000
083 10111803 0.230000004 0.111455 0.34145501 TOMBALL, CITY OF SULLIVAN (713) 274-8000
084 10111903 0.091949999 0.15679 0.24874 WEBSTER, CITY OF SULLIVAN (713) 274-8000
085 10112703 0.168229997 0.19356 0.36179 W UNIVERSITY PLACE, CITY OF SULLIVAN (713) 274-8000
086 23710403 0.180000007 0.3569 0.53690004 CITY OF WALLER MARCUS (936) 931-3695
100 10166304 0 1.25 1.25 HC MUD 421 LEE (281) 482-0216
101 10120905 0.449999988 0.205 0.65499997 ADDICKS UD LEE (281) 482-0216
105 10150704 0 0.25 0.25 HC MUD 264 WHEELER (713) 462-8906
106 10167104 0 1.5 1.5 HC MUD 502 LEARED (713) 932-9011
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108 10157004 0 0.28 0.28 HC MUD 255 BUENTELLO FLO(281) 499-1223
110 10159504 0.204999998 0.17 0.375 BAKER ROAD MUD WHEELER (713) 462-8906
111 10121305 0 0.43 0.43000001 BAMMEL UD BYRD (281) 444-3946
112 10131004 0.649999976 0.25 0.89999998 BARKER-CYPRESS MUD WHEELER (713) 462-8906
115 10167004 0 0.86892 0.86892003 HC MUD 499 LEE (281) 482-0216
116 10149504 0.610000014 0.2 0.81 BEECHNUT MUD ARTERBURN (713) 688-3855
117 10121714 0.449999988 0.12 0.56999999 BILMA PUD WHEELER (713) 462-8906
118 10123304 0.400000006 0.19 0.59000003 BISSONNET MUD BUENTELLO FLO(281) 499-1223
120 10120548 0.340000004 0.31 0.64999998 WEST RANCH MANAGEMENT DISTRICT LEE (281) 482-0216
121 10124604 0.472900003 0.2371 0.71000004 BRIDGESTONE MUD BYRD (281) 444-3946
124 10153604 0.774999976 0.335 1.11000001 BAYBROOK MUD 1 LEE (281) 482-0216
125 10120748 0.021 0.229 0.25 THE WOODLANDS TOWNSHIP MCRAE (936) 539-7897
128 10150404 0.629999995 0.63 1.25999999 HC MUD 250 LEE (281) 482-0216
129 10161504 0.610000014 0.1 0.71000004 HC MUD 276 BONNERJEE (713) 900-2680
131 10121605 0.319999993 0 0.31999999 CNP UD BONNERJEE (713) 900-2680
134 10131404 0.5 0.2 0.69999999 CASTLEWOOD MUD WHEELER (713) 462-8906
135 10124305 0 0.096 0.096 CEDAR BAYOU PARK UD LEARED (713) 932-9011
136 10121804 0.389999986 0.15 0.53999996 CHARTERWOOD MUD LEARED (713) 932-9011
137 10123404 0.230000004 0.195 0.42500001 CHELFORD CITY MUD LEARED (713) 932-9011
138 10131504 0.314999998 0.25 0.565 CHELFORD ONE MUD LEARED (713) 932-9011
139 10123704 0.540000021 0.31 0.85000002 CHIMNEY HILL MUD LEE (281) 482-0216
140 10123604 0.540000021 0.03 0.56999999 CIMARRON MUD LEARED (713) 932-9011
141 10131604 0.620000005 0.25 0.87 CLAY ROAD MUD LEE (281) 482-0216
142 10120221 0.230000004 0.05 0.28 CLEAR LAKE CITY WA CUMMING (281) 488-1164
145 10126104 0.150000006 0.19 0.34 CORNERSTONES MUD LEARED (713) 932-9011
146 10161604 0.550000012 0 0.55000001 CROSBY MUD MUTH (281) 426-8156
147 10121814 0.368000001 0.1 0.46799999 CY-CHAMP PUD LEARED (713) 932-9011
148 10121705 0.085000001 0.095 0.18000001 CYPRESS CREEK UD LEARED (713) 932-9011
149 10120114 0.152999997 0.1689 0.32190001 CYPRESS FOREST PUD BUENTELLO FLO(281) 499-1223
150 10131804 0.550000012 0.32 0.87 CYPRESS HILL MUD 1 LEE (281) 482-0216
151 10120305 0.200000003 0 0.2 CYPRESS KLEIN UD WHEELER (713) 462-8906
152 10121805 0.119999997 0.24 0.35999998 CYPRESSWOOD UD BYRD (281) 444-3946
153 10153704 0 0.5 0.5 CAMFIELD MUD WHEELER (713) 462-8906
154 10120648 0 0.1 0.1 LOWER KIRBY PEARLAND MGMT DISTRICBYRD (281) 444-3946
155 10167504 0 0 0 HC MUD 403 ARTERBURN (713) 688-3855
156 10157104 0.910000026 0.18 1.09000003 HC MUD 278 LEE (281) 482-0216
159 10162404 0.850000024 0.14 0.99000001 HC MUD 290 BUENTELLO FLO(281) 499-1223
161 10128704 0.5 0.29 0.78999996 MEADOWHILL REGIONAL MUD LEARED (713) 932-9011
162 10121914 0.920000017 0 0.92000002 DOWDELL PUD BYRD (281) 444-3946
163 10121905 0.360000014 0.22 0.58000004 EL DORADO UD WHEELER (713) 462-8906
164 10120405 0.430000007 0.25 0.68000001 EMERALD FOREST UD LEARED (713) 932-9011
165 10120205 0.622500002 0.365 0.98750001 ENCANTO REAL UD WHEELER (713) 462-8906
170 10155304 0 0.16 0.16 HC MUD 286 ARTERBURN (713) 688-3855
171 10122005 0.25 0.1 0.34999999 FALLBROOK UD LEE (281) 482-0216
172 10124404 0.344999999 0.145 0.49000001 FAULKEY-GULLY MUD LEE (281) 482-0216
174 10124104 0.800000012 0.45 1.25 FOREST HILLS MUD WHEELER (713) 462-8906
175 10120804 0.300000012 0.35 0.64999998 FOUNTAINHEAD MUD WHEELER (713) 462-8906
176 10128104 0.100000001 0.385 0.48499998 FRY ROAD MUD LEARED (713) 932-9011
177 10167604 0 0.8 0.80000001 HC MUD 415 ARTERBURN (713) 688-3855
178 10121309 0.769999981 0.73 1.5 HC ID 018 LEE (281) 482-0216
179 10157904 0.75 0.1 0.85000002 HC MUD 304 WHEELER (713) 462-8906
180 10155004 0.4375 0.4625 0.89999998 HC MUD 275 BYRD (281) 444-3946
182 10122214 0.449999988 0.175 0.625 GRANT ROAD PUD BYRD (281) 444-3946
183 10122205 0.99000001 0 0.99000001 GREENWOOD UD LEE (281) 482-0216
185 10146304 0.081500001 0.1185 0.2 GREEN TRAILS MUD WHEELER (713) 462-8906
186 10149404 0.310000002 0.2 0.50999999 GREENS PARKWAY MUD ARTERBURN (713) 688-3855
187 10165904 0.569999993 0.78 1.3499999 HC MUD 287 BUENTELLO FLO(281) 499-1223
189 10167704 0 1 1 HC MUD 489 BONNERJEE (713) 900-2680
190 10160604 0.790000021 0.24 1.02999997 HC MUD 284 WHEELER (713) 462-8906
193 10155204 0.550000012 0.35 0.89999998 HC MUD 285 WHEELER (713) 462-8906
197 10163504 0.800000012 0.385 1.18499994 HC MUD 401 LEARED (713) 932-9011
200 10121313 0.550000012 0 0.55000001 HC FWSD 1A MUTH (281) 426-8156
205 10156404 0.49000001 0.56 1.04999995 HC MUD 321 LEARED (713) 932-9011
206 10120313 0 0.23 0.23 HC FWSD 006 MUTH (281) 426-8156
207 10163604 0.800000012 0.31 1.11000001 HC MUD 282 WHEELER (713) 462-8906
208 10157204 0.219999999 0.38 0.60000002 HC MUD 316 WHEELER (713) 462-8906
213 10155404 0.469999999 0.13 0.60000002 HC MUD 322 LEARED (713) 932-9011
220 10158704 0.639999986 0.21 0.84999996 HC MUD 342 WHEELER (713) 462-8906
222 10161404 0.660000026 0.34 1 HC MUD 344 LEE (281) 482-0216
224 10156504 0.230000004 0.1175 0.3475 HC MUD 345 WHEELER (713) 462-8906
225 10157304 0 0.1 0.1 HC MUD 346 WHEELER (713) 462-8906
227 10120413 0.204999998 0.5 0.70499998 HC FWSD 027 MUTH (281) 426-8156
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228 10164004 0.474999994 0.38625 0.86124998 HC MUD 404 ARTERBURN (713) 688-3855
229 10164404 0.800000012 0.28 1.08000004 HC MUD 412 LEE (281) 482-0216
230 10164504 0.5 0.15 0.64999998 HC MUD 407 BUENTELLO FLO(281) 499-1223
231 10164604 0.519999981 0.78 1.29999995 HC MUD 405 BUENTELLO FLO(281) 499-1223
232 10164704 0.240999997 0.959 1.20000005 HC MUD 433 BUENTELLO FLO(281) 499-1223
234 10167304 0 0.88 0.88 HC MUD 451 LEE (281) 482-0216
235 10164904 0.5 0.3 0.80000001 HC MUD 459 ARTERBURN (713) 688-3855
236 10165004 0 0 0 HC MUD 416 LEARED (713) 932-9011
237 10165104 0 1.25 1.25 HC MUD 434 BONNERJEE (713) 900-2680
238 10165204 0 0.8 0.80000001 HC MUD 439 LEARED (713) 932-9011
240 10165504 0 0 0 HC MUD 454 BONNERJEE (713) 900-2680
241 10166004 0.620000005 0.12 0.74000001 HC MUD 460 ARTERBURN (713) 688-3855
242 10165604 0.430000007 0.33892 0.76892 HC MUD 450 LEE (281) 482-0216
243 10166104 0 1.48 1.48000002 HC MUD 480 LEE (281) 482-0216
244 10120448 0 0 0 PEARLAND MUNICIPAL MGMT DIST 1 LEE (281) 482-0216
246 10166204 0.769999981 0.73 1.5 HC MUD 432 LEARED (713) 932-9011
247 10120613 0.610000014 0.35 0.96000004 HC FWSD 047 KILPATRICK (281) 452-2872
248 10166404 0 1.2 1.20000005 HC MUD 481 LEE (281) 482-0216
249 10166504 0.75 0.3 1.04999995 HC MUD 406 ARTERBURN (713) 688-3855
250 10166604 0 1.25 1.25 HC MUD 402 ARTERBURN (713) 688-3855
251 10120813 0.300000012 0 0.30000001 HC FWSD 051 LEARED (713) 932-9011
253 02021104 0.430000007 0.04 0.47 BRAZORIA COUNTY MUD 018 LEE (281) 482-0216
254 17025004 0.589999974 0.2 0.78999996 KINGS MANOR MUD LEE (281) 482-0216
255 10166704 0.310000002 1.1900001 1.5 HC MUD 501 LEARED (713) 932-9011
256 10166804 0 0.85 0.85000002 HC MUD 509 LEE (281) 482-0216
257 10166904 0 1.25 1.25 HC MUD 500 LEARED (713) 932-9011
258 10121013 0.200000003 0.43 0.63 HC FWSD 058 LEARED (713) 932-9011
261 10121213 0.340000004 0 0.34 HC FWSD 061 SCHYMA (281) 469-9405
264 10121009 0.01976 0.12369 0.14345001 HC ID 001 SULLIVAN (713) 274-8000
276 10162704 0.600000024 0.46 1.06000006 HC MUD 396 LEARED (713) 932-9011
301 10122504 0.790000021 0.18 0.97000003 HC MUD 001 SULLIVAN (713) 274-8000
305 10129104 1.019999981 0.25 1.26999998 HC MUD 005 BONNERJEE (713) 900-2680
306 10120604 0 0.61 0.61000001 HC MUD 006 LEE (281) 482-0216
308 10132304 0.310000002 0.33 0.63999999 HC MUD 008 BYRD (281) 444-3946
311 10120304 0.699999988 0.24 0.94 HC MUD 011 LEARED (713) 932-9011
313 10156104 0.579999983 0.09 0.66999996 CLEARBROOK CITY MUD LEARED (713) 932-9011
316 10132804 0.560000002 0.11 0.67000002 HC MUD 016 LEARED (713) 932-9011
318 10120404 0 0.42 0.41999999 HC MUD 018 WHEELER (713) 462-8906
319 10167404 0 1.5 1.5 HC MUD 494 LEE (281) 482-0216
321 10167804 0.330000013 0.47 0.80000001 HC MUD 461 LEE (281) 482-0216
323 10133304 0 0.48 0.47999999 HC MUD 023 BYRD (281) 444-3946
324 10133404 0.349999994 0.22 0.56999999 HC MUD 024 BYRD (281) 444-3946
325 10133504 0.284999996 0.5 0.78499997 HC MUD 025 BYRD (281) 444-3946
326 10120104 0.610000014 0.19 0.80000001 HC MUD 026 BYRD (281) 444-3946
327 10167904 0 0.95 0.94999999 HARRIS-WALLER COUNTIES MUD 2 BONNERJEE (713) 900-2680
331 10168104 0 0.75 0.75 HC MUD 529 BUENTELLO FLO(281) 499-1223
332 10168204 0 1.5 1.5 HC MUD 449 BUENTELLO FLO(281) 499-1223
333 10126004 0.529999971 0.39 0.91999996 HC MUD 033 BUENTELLO FLO(281) 499-1223
334 10125119 0 0.5 0.5 HC WCID 159 BONNERJEE (713) 900-2680
336 10134204 0 0.25 0.25 HC MUD 036 SPENCER (281) 479-7798
337 10168004 0 1.39 1.38999999 HC MUD 504 LEE (281) 482-0216
338 10121409 0 0.55 0.55000001 HC ID 012 ARTERBURN (713) 688-3855
339 10168304 HC MUD 530 LEE (281) 482-0216
340 10168404 HC MUD 531 LEE (281) 482-0216
341 02020148 0 0.1 0.1 Pearland Municipal Mgmt Dist 2 GARRETT (281) 756-1320
342 10168504 0 1.5 1.5 HC MUD 422 LEE (281) 482-0216
343 10120904 0.280000001 0.25 0.52999997 HC MUD 043 BONNERJEE (713) 900-2680
344 10122804 0.230000004 0.2 0.43000001 HC MUD 044 BYRD (281) 444-3946
345 10121509 HC ID 018 (DA 1) LEE (281) 482-0216
346 10123204 0.449999988 0.09 0.53999996 HC MUD 046 BYRD (281) 444-3946
347 10168604 NORTHAMPTON MUD (DA) BUENTELLO FLO(281) 499-1223
348 10134904 0 0.5 0.5 HC MUD 048 BYRD (281) 444-3946
349 10125504 0.850000024 0.12 0.97000003 HC MUD 049 LEARED (713) 932-9011
350 10125204 0 1.12 1.12 HC MUD 050 MUTH (281) 426-8156
351 10125219 HC WCID 161 LEE (281) 482-0216
353 10123004 0.610000014 0.2 0.81 HC MUD 053 LEARED (713) 932-9011
354 10168704 HARRIS-WALLER COUNTIES MUD 3 LEE (281) 482-0216
355 10121404 0.400000006 0 0.40000001 HC MUD 055 BYRD (281) 444-3946
356 10168804 HC MUD 495 LEE (281) 482-0216
357 10168904 INTERCONTINENTAL MUD LEE (281) 482-0216
358 10135404 0.49000001 0.46 0.95000005 HC MUD 058 BYRD (281) 444-3946
359 101-690- H C MUD 537 LEARED (713) 932-9011
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228 10164004 0.474999994 0.38625 0.86124998 HC MUD 404 ARTERBURN (713) 688-3855
229 10164404 0.800000012 0.28 1.08000004 HC MUD 412 LEE (281) 482-0216
230 10164504 0.5 0.15 0.64999998 HC MUD 407 BUENTELLO FLO(281) 499-1223
231 10164604 0.519999981 0.78 1.29999995 HC MUD 405 BUENTELLO FLO(281) 499-1223
232 10164704 0.240999997 0.959 1.20000005 HC MUD 433 BUENTELLO FLO(281) 499-1223
234 10167304 0 0.88 0.88 HC MUD 451 LEE (281) 482-0216
235 10164904 0.5 0.3 0.80000001 HC MUD 459 ARTERBURN (713) 688-3855
236 10165004 0 0 0 HC MUD 416 LEARED (713) 932-9011
237 10165104 0 1.25 1.25 HC MUD 434 BONNERJEE (713) 900-2680
238 10165204 0 0.8 0.80000001 HC MUD 439 LEARED (713) 932-9011
240 10165504 0 0 0 HC MUD 454 BONNERJEE (713) 900-2680
241 10166004 0.620000005 0.12 0.74000001 HC MUD 460 ARTERBURN (713) 688-3855
242 10165604 0.430000007 0.33892 0.76892 HC MUD 450 LEE (281) 482-0216
243 10166104 0 1.48 1.48000002 HC MUD 480 LEE (281) 482-0216
244 10120448 0 0 0 PEARLAND MUNICIPAL MGMT DIST 1 LEE (281) 482-0216
246 10166204 0.769999981 0.73 1.5 HC MUD 432 LEARED (713) 932-9011
247 10120613 0.610000014 0.35 0.96000004 HC FWSD 047 KILPATRICK (281) 452-2872
248 10166404 0 1.2 1.20000005 HC MUD 481 LEE (281) 482-0216
249 10166504 0.75 0.3 1.04999995 HC MUD 406 ARTERBURN (713) 688-3855
250 10166604 0 1.25 1.25 HC MUD 402 ARTERBURN (713) 688-3855
251 10120813 0.300000012 0 0.30000001 HC FWSD 051 LEARED (713) 932-9011
253 02021104 0.430000007 0.04 0.47 BRAZORIA COUNTY MUD 018 LEE (281) 482-0216
254 17025004 0.589999974 0.2 0.78999996 KINGS MANOR MUD LEE (281) 482-0216
255 10166704 0.310000002 1.1900001 1.5 HC MUD 501 LEARED (713) 932-9011
256 10166804 0 0.85 0.85000002 HC MUD 509 LEE (281) 482-0216
257 10166904 0 1.25 1.25 HC MUD 500 LEARED (713) 932-9011
258 10121013 0.200000003 0.43 0.63 HC FWSD 058 LEARED (713) 932-9011
261 10121213 0.340000004 0 0.34 HC FWSD 061 SCHYMA (281) 469-9405
264 10121009 0.01976 0.12369 0.14345001 HC ID 001 SULLIVAN (713) 274-8000
276 10162704 0.600000024 0.46 1.06000006 HC MUD 396 LEARED (713) 932-9011
301 10122504 0.790000021 0.18 0.97000003 HC MUD 001 SULLIVAN (713) 274-8000
305 10129104 1.019999981 0.25 1.26999998 HC MUD 005 BONNERJEE (713) 900-2680
306 10120604 0 0.61 0.61000001 HC MUD 006 LEE (281) 482-0216
308 10132304 0.310000002 0.33 0.63999999 HC MUD 008 BYRD (281) 444-3946
311 10120304 0.699999988 0.24 0.94 HC MUD 011 LEARED (713) 932-9011
313 10156104 0.579999983 0.09 0.66999996 CLEARBROOK CITY MUD LEARED (713) 932-9011
316 10132804 0.560000002 0.11 0.67000002 HC MUD 016 LEARED (713) 932-9011
318 10120404 0 0.42 0.41999999 HC MUD 018 WHEELER (713) 462-8906
319 10167404 0 1.5 1.5 HC MUD 494 LEE (281) 482-0216
321 10167804 0.330000013 0.47 0.80000001 HC MUD 461 LEE (281) 482-0216
323 10133304 0 0.48 0.47999999 HC MUD 023 BYRD (281) 444-3946
324 10133404 0.349999994 0.22 0.56999999 HC MUD 024 BYRD (281) 444-3946
325 10133504 0.284999996 0.5 0.78499997 HC MUD 025 BYRD (281) 444-3946
326 10120104 0.610000014 0.19 0.80000001 HC MUD 026 BYRD (281) 444-3946
327 10167904 0 0.95 0.94999999 HARRIS-WALLER COUNTIES MUD 2 BONNERJEE (713) 900-2680
331 10168104 0 0.75 0.75 HC MUD 529 BUENTELLO FLO(281) 499-1223
332 10168204 0 1.5 1.5 HC MUD 449 BUENTELLO FLO(281) 499-1223
333 10126004 0.529999971 0.39 0.91999996 HC MUD 033 BUENTELLO FLO(281) 499-1223
334 10125119 0 0.5 0.5 HC WCID 159 BONNERJEE (713) 900-2680
336 10134204 0 0.25 0.25 HC MUD 036 SPENCER (281) 479-7798
337 10168004 0 1.39 1.38999999 HC MUD 504 LEE (281) 482-0216
338 10121409 0 0.55 0.55000001 HC ID 012 ARTERBURN (713) 688-3855
339 10168304 HC MUD 530 LEE (281) 482-0216
340 10168404 HC MUD 531 LEE (281) 482-0216
341 02020148 0 0.1 0.1 Pearland Municipal Mgmt Dist 2 GARRETT (281) 756-1320
342 10168504 0 1.5 1.5 HC MUD 422 LEE (281) 482-0216
343 10120904 0.280000001 0.25 0.52999997 HC MUD 043 BONNERJEE (713) 900-2680
344 10122804 0.230000004 0.2 0.43000001 HC MUD 044 BYRD (281) 444-3946
345 10121509 HC ID 018 (DA 1) LEE (281) 482-0216
346 10123204 0.449999988 0.09 0.53999996 HC MUD 046 BYRD (281) 444-3946
347 10168604 NORTHAMPTON MUD (DA) BUENTELLO FLO(281) 499-1223
348 10134904 0 0.5 0.5 HC MUD 048 BYRD (281) 444-3946
349 10125504 0.850000024 0.12 0.97000003 HC MUD 049 LEARED (713) 932-9011
350 10125204 0 1.12 1.12 HC MUD 050 MUTH (281) 426-8156
351 10125219 HC WCID 161 LEE (281) 482-0216
353 10123004 0.610000014 0.2 0.81 HC MUD 053 LEARED (713) 932-9011
354 10168704 HARRIS-WALLER COUNTIES MUD 3 LEE (281) 482-0216
355 10121404 0.400000006 0 0.40000001 HC MUD 055 BYRD (281) 444-3946
356 10168804 HC MUD 495 LEE (281) 482-0216
357 10168904 INTERCONTINENTAL MUD LEE (281) 482-0216
358 10135404 0.49000001 0.46 0.95000005 HC MUD 058 BYRD (281) 444-3946
359 101-690- H C MUD 537 LEARED (713) 932-9011
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361 10135704 0.419999987 0.15 0.56999999 HC MUD 061 WHEELER (713) 462-8906
362 10135804 0.370000005 0.25 0.62 HC MUD 062 WHEELER (713) 462-8906
363 10167204 0.360000014 0.16 0.51999998 HC MUD 063 ARTERBURN (713) 688-3855
364 10123904 0.50999999 0.18 0.69 HC MUD 064 WHEELER (713) 462-8906
365 10124704 0.769999981 0.16 0.92999995 HC MUD 065 WHEELER (713) 462-8906
366 10120848 GENERATION PARK MGMT DISTRICT ARTERBURN (713) 688-3855
369 10121004 0 0.4 0.40000001 HC MUD 069 LEE (281) 482-0216
370 10133604 0.540000021 0.25 0.79000002 HC MUD 070 LEARED (713) 932-9011
371 10133804 0.829999983 0.23 1.05999994 HC MUD 071 BUENTELLO FLO(281) 499-1223
379 10163304 0.579999983 0.16 0.74000001 HC MUD 381 LEE (281) 482-0216
381 10130704 0.170000002 0.2 0.37 HC MUD 081 WHEELER (713) 462-8906
382 10130804 0.579999983 0.22 0.79999995 HC MUD 082 BYRD (281) 444-3946
383 10161904 0.675000012 0.215 0.88999999 HC MUD 383 BUENTELLO FLO(281) 499-1223
384 10162304 0.639999986 0.24 0.88 HC MUD 397 LEARED (713) 932-9011
385 10162904 0.550000012 0.66 1.21000004 HC MUD 399 LEE (281) 482-0216
386 10134504 0.560000002 0.2373 0.79729998 HC MUD 086 ARTERBURN (713) 688-3855
387 10162604 0.939999998 0.32 1.25999999 HC MUD 391 LEARED (713) 932-9011
388 10163004 0.649999976 0.26 0.90999997 HC MUD 393 LEE (281) 482-0216
389 10163404 0.5 0.57 1.06999993 HC MUD 400 WHEELER (713) 462-8906
392 10163104 0.550000012 0.35 0.89999998 HC MUD 411 LEE (281) 482-0216
394 10163804 0.569999993 0.12 0.69 HC MUD 410 BUENTELLO FLO(281) 499-1223
395 10164104 0.439999998 0.06 0.5 HARRIS-MONTGOMERY CO MUD 386 SPENCER (281) 479-7798
396 10162804 1.00999999 0.26 1.26999998 HC MUD 096 WHEELER (713) 462-8906
399 10165304 0.75 0.65 1.39999998 HC MUD 420 LEE (281) 482-0216
400 10120110 0.25 0.05 0.30000001 HC RID 001 LEARED (713) 932-9011
402 10122904 0.400000006 0.3 0.70000005 HC MUD 102 LEE (281) 482-0216
404 10125904 0.349999994 0.15 0.5 HC MUD 104 WHEELER (713) 462-8906
405 10125004 0.600000024 0.3 0.90000004 HC MUD 105 LEARED (713) 932-9011
406 10161104 0.730000019 0.18 0.91000003 HC MUD 106 BUENTELLO FLO(281) 499-1223
409 10122004 0.389999986 0.13 0.51999998 HC MUD 109 SPENCER (281) 479-7798
418 10124004 0.600000024 0.12 0.72000003 HC MUD 118 WHEELER (713) 462-8906
419 10136404 0.214000002 0.271 0.48500001 HC MUD 119 ARTERBURN (713) 688-3855
420 10123804 0.439999998 0.2 0.63999999 HC MUD 120 BUENTELLO FLO(281) 499-1223
422 10136504 0.550000012 0.2 0.75 HC MUD 122 LEARED (713) 932-9011
427 10136704 0.610000014 0.26 0.87 HC MUD 127 BYRD (281) 444-3946
430 10136804 0.239999995 0.38 0.62 HC MUD 130 LEARED (713) 932-9011
432 10121604 0.0275 0.0865 0.11399999 HC MUD 132 LEARED (713) 932-9011
436 10121904 0 0.196 0.19599999 HC MUD 136 LEARED (713) 932-9011
444 10124504 0.310000002 0.32 0.63 HC MUD 144 WHEELER (713) 462-8906
447 10127704 0.379999995 0.53 0.90999997 HC MUD 147 LEARED (713) 932-9011
448 10126804 0.870999992 0.309 1.17999995 HC MUD 148 LEARED (713) 932-9011
449 10125604 0.270000011 0.25 0.51999998 HC MUD 149 LEARED (713) 932-9011
450 10124804 0.689999998 0.25 0.94 HC MUD 150 WHEELER (713) 462-8906
451 10125704 0.370000005 0.05 0.42000002 HC MUD 151 WHEELER (713) 462-8906
452 10126404 0.310000002 0.05 0.36000001 HC MUD 152 WHEELER (713) 462-8906
453 10137004 0.430999994 0.029 0.45999998 HC MUD 153 LEARED (713) 932-9011
454 10137104 0.560000002 0.28 0.84000003 HC MUD 154 LEARED (713) 932-9011
455 10137204 0.610000014 0.31 0.92000002 HC MUD 155 LEARED (713) 932-9011
456 10162004 0.50999999 0.39 0.89999998 HC MUD 156 LEE (281) 482-0216
457 10137404 0.699999988 0.1 0.80000001 HC MUD 157 LEARED (713) 932-9011
458 10137504 0.419999987 0.08 0.5 HC MUD 158 LEARED (713) 932-9011
462 10128204 0.140000001 0.41 0.55000001 HC MUD 162 LEARED (713) 932-9011
463 10137704 0 0.1 0.1 HC MUD 163 BUENTELLO FLO(281) 499-1223
465 10137904 1.070000052 0.25 1.32000005 HC MUD 165 LEARED (713) 932-9011
466 10156304 0.600000024 0.33 0.93000007 HC MUD 166 LEARED (713) 932-9011
467 10152904 0.819999993 0.38 1.20000005 HC MUD 167 LEE (281) 482-0216
468 10138204 0.460000008 0.12 0.57999998 HC MUD 168 LEARED (713) 932-9011
470 10147504 0.109999999 0.18 0.29000002 HC MUD 170 WHEELER (713) 462-8906
472 10157404 0.649999976 0.22 0.87 HC MUD 172 LEARED (713) 932-9011
473 10157504 0.400000006 0.23 0.63 HC MUD 173 ARTERBURN (713) 688-3855
479 10138804 0 0.29 0.28999999 HC MUD 179 WHEELER (713) 462-8906
480 10138904 0.48300001 0.347 0.83000004 HC MUD 180 LEARED (713) 932-9011
482 10139104 0.200000003 0.5 0.69999999 HC MUD 182 CARBY (281) 873-7313
483 10139204 0.280000001 0.25 0.52999997 HC MUD 183 LEARED (713) 932-9011
484 10162104 0.479999989 0.19 0.66999996 HC MUD 382 LEE (281) 482-0216
485 10139404 0.36500001 0.25 0.61500001 HC MUD 185 WHEELER (713) 462-8906
486 10139504 0.015 0.265 0.27999997 HC MUD 186 LEARED (713) 932-9011
488 10139604 0.280000001 0.21 0.49000001 HC MUD 188 LEE (281) 482-0216
489 10139704 0.200000003 0.35 0.55000001 HC MUD 189 WHEELER (713) 462-8906
490 10162204 0.629999995 0.07 0.69999999 HC MUD 390 WHEELER (713) 462-8906
491 10147604 0.059999999 0.2 0.25999999 HC MUD 191 LEARED (713) 932-9011
493 10162504 0.959999979 0.35 1.30999994 HC MUD 389 BUENTELLO FLO(281) 499-1223
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496 10159004 0.389999986 0.29 0.67999995 HC MUD 196 ARTERBURN (713) 688-3855
498 10164204 0 0 0 HC MUD 418 WHEELER (713) 462-8906
500 10148104 0.465000004 0.18 0.64499998 HC MUD 200 WHEELER (713) 462-8906
501 10161804 HC MUD 374 BUENTELLO FLO(281) 499-1223
502 10148204 0.5 0.75 1.25 HC MUD 202 BYRD (281) 444-3946
504 10160904 0.360000014 0.53 0.88999999 HC MUD 371 LEARED (713) 932-9011
505 10139804 0.620000005 0.25 0.87 HC MUD 205 WHEELER (713) 462-8906
506 10163904 0.870000005 0.13 1 HC MUD 419 WHEELER (713) 462-8906
507 10165704 0.720000029 0.07 0.79000002 HC MUD 468 BUENTELLO FLO(281) 499-1223
508 10148404 0.104999997 0.385 0.48999998 HC MUD 208 LEARED (713) 932-9011
509 10160504 0.155000001 0.02 0.175 HC MUD 372 LEE (281) 482-0216
510 10161004 0.25 0.09 0.34 HC MUD 373 LEE (281) 482-0216
511 10149604 0.469999999 0.1 0.56999999 HC MUD 211 LEE (281) 482-0216
514 10163204 0.639999986 0.54 1.18000007 HC MUD 220 LEE (281) 482-0216
515 10148704 0 0.5 0.5 HC MUD 215 WHEELER (713) 462-8906
516 10149704 0.600000024 0.35 0.95000005 HC MUD 216 LEARED (713) 932-9011
517 10148804 0.879999995 0.6 1.48000002 HC MUD 217 BYRD (281) 444-3946
519 10158404 0.319999993 0.07 0.38999999 HC MUD 341 BONNERJEE (713) 900-2680
520 10160804 0.340000004 0.04 0.38 HC MUD 370 BONNERJEE (713) 900-2680
521 10149104 0.305000007 0.195 0.5 HC MUD 221 WHEELER (713) 462-8906
522 10153204 0.170000002 0.25 0.42000002 HC MUD 222 BUENTELLO FLO(281) 499-1223
524 10156604 0.519999981 0.08 0.59999996 HC MUD 354 LEARED (713) 932-9011
525 10158504 0.079999998 0.04 0.12 HC MUD 355 LEARED (713) 932-9011
526 10158604 0.474999994 0.21 0.685 HC MUD 367 BUENTELLO FLO(281) 499-1223
527 10157804 0.100000001 0.17 0.27000001 HC MUD 359 WHEELER (713) 462-8906
528 10157604 0.600000024 0.205 0.80500001 HC MUD 358 LEARED (713) 932-9011
529 10159104 0.36500001 0.025 0.39000002 HC MUD 360 WHEELER (713) 462-8906
530 10157704 0.300000012 0.23 0.53000003 HC MUD 230 LEE (281) 482-0216
532 10160704 0.600000024 0.4 1 HC MUD 361 WHEELER (713) 462-8906
533 10149804 0.540000021 0.25 0.79000002 HC MUD 233 LEE (281) 482-0216
534 10160404 0.314999998 0.17 0.48500001 HC MUD 364 LEARED (713) 932-9011
535 10159704 0.324999988 0.17 0.495 HC MUD 365 LEARED (713) 932-9011
538 10150104 0.479999989 0.155 0.63499999 HC MUD 238 WHEELER (713) 462-8906
539 10150204 0.649999976 0.12 0.76999998 HC MUD 239 LEE (281) 482-0216
541 10159204 0.02 0.48 0.5 HC MUD 257 LEE (281) 482-0216
542 10155604 0.319999993 0.24 0.56 HC MUD 261 BYRD (281) 444-3946
544 10159904 0.49000001 0.175 0.66500002 HC MUD 280 BONNERJEE (713) 900-2680
545 10161704 0.61500001 0.125 0.74000001 HC MUD 281 WHEELER (713) 462-8906
548 10153504 0.449999988 0.1 0.55000001 HC MUD 248 BYRD (281) 444-3946
549 10159604 0.610000014 0.27 0.88 HC MUD 249 LEARED (713) 932-9011
550 10120840 0 0.072 0.072 HC EMERG SRV DIST 007 SULLIVAN (713) 274-8000
555 10160204 0 0.2 0.2 HC MUD 366 BUENTELLO FLO(281) 499-1223
556 10124505 0.094999999 0.14 0.235 HC UD 006 BUENTELLO FLO(281) 499-1223
564 10124005 0.107500002 0.5925 0.69999999 HC UD 014 WHEELER (713) 462-8906
565 10121205 0.284999996 0.6 0.88499999 HC UD 015 WHEELER (713) 462-8906
566 10124805 0.879999995 0.31 1.19000006 HC UD 016 BONNERJEE (713) 900-2680
600 10123919 0.430000007 0.17 0.60000002 HC WCID FONDREN ROAD LEARED (713) 932-9011
601 10124019 0.119999997 0.1 0.22 HC WCID 001 MUTH (281) 426-8156
602 10120219 0.365999997 0 0.366 HC WCID 021 ARTERBURN (713) 688-3855
603 10120319 0.349999994 0 0.34999999 HC WCID 036 LEARED (713) 932-9011
604 10120419 0 0.2129 0.2129 HC WCID 050 SULLIVAN (713) 274-8000
605 10120619 0.300000012 0.4 0.70000005 HC WCID 070 WHEELER (713) 462-8906
606 10120919 0.469999999 0.53 1 HC WCID 074 COLEMAN (281) 442-9072
607 10121019 0.405000001 0.05 0.45500001 HC WCID 075 CUMMING (281) 488-1164
609 10121519 0.150000006 0.74 0.88999999 HC WCID 084 LEARED (713) 932-9011
610 10124119 1.080000043 0.25 1.33000004 HC WCID 089 WHEELER (713) 462-8906
611 10121619 0.159999996 0.2 0.36000001 HC WCID 091 BYRD (281) 444-3946
612 10121719 0 0.14371 0.14371 HC WCID 092 SMITH (281) 891-6160
613 10124919 0.560000002 0.33 0.88999999 HC WCID 096 LEARED (713) 932-9011
614 10124619 0.109999999 0.06 0.17 HC WCID 155 LEARED (713) 932-9011
616 10124819 0.280000001 0.1 0.38 HC WCID 156 LEARED (713) 932-9011
617 10125019 0.379999995 0.12 0.5 HC WCID 157 WHEELER (713) 462-8906
622 10122519 0.129999995 0.12 0.25 HC WCID 109 WHEELER (713) 462-8906
623 10122619 0.310000002 0.15 0.46000001 HC WCID 110 BYRD (281) 444-3946
624 10122919 0 0.79 0.79000002 HC WCID 113 LEARED (713) 932-9011
625 10123019 0 0.3 0.30000001 HC WCID 114 BYRD (281) 444-3946
626 10123119 0 0.1 0.1 HC WCID 116 BYRD (281) 444-3946
627 10123219 0.50999999 0.03 0.53999996 HC WCID 119 WHEELER (713) 462-8906
628 10123519 0 0.48 0.47999999 HC WCID 132 WHEELER (713) 462-8906
629 10123619 0.300000012 0.67 0.97000003 HC WCID 133 LEARED (713) 932-9011
630 10123719 0.280000001 0.5 0.77999997 HC WCID 136 LEE (281) 482-0216
631 10122740 0 0.08 0.08 HC EMERG SRV DIST 046 SULLIVAN (713) 274-8000
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632 10124419 0 0.05886 0.05886 HC WCID 145 LEARED (713) 932-9011
633 10120640 0 0.06 0.06 HC EMERG SRV DIST 009 SULLIVAN (713) 274-8000
634 10121240 0 0.0872 0.0872 HC EMERG SRV DIST 013 SULLIVAN (713) 274-8000
635 10121340 0 0.04917 0.04917 HC EMERG SRV DIST 016 SULLIVAN (713) 274-8000
636 10121440 0 0.1 0.1 HC EMERG SRV DIST 020 SULLIVAN (713) 274-8000
637 10120940 0 0.1 0.1 HC EMERG SRV DIST 028 SULLIVAN (713) 274-8000
638 10121940 0 0.096639 0.096639 HC EMERG SRV DIST 047 SULLIVAN (713) 274-8000
639 10121640 0 0.09722 0.09722 HC EMERG SRV DIST 024 SULLIVAN (713) 274-8000
640 10122640 0 0.05 0.05 HC EMERG SRV DIST 014 SULLIVAN (713) 274-8000
641 10121540 0 0.1 0.1 HC EMERG SRV DIST 010 SULLIVAN (713) 274-8000
642 10121740 0 0.1 0.1 HC EMERG SRV DIST 025 SULLIVAN (713) 274-8000
643 10122040 0 0.092 0.092 HC EMERG SRV DIST 048 SULLIVAN (713) 274-8000
645 10121840 0 0.0963 0.0963 HC EMERG SRV DIST 029 SULLIVAN (713) 274-8000
647 10122140 0 0.1 0.1 HC EMERG SRV DIST 017 SULLIVAN (713) 274-8000
648 10122240 0 0.05 0.05 HC EMERG SRV DIST 021 SULLIVAN (713) 274-8000
649 10122340 0 0.03 0.03 HC EMERG SRV DIST 019 SULLIVAN (713) 274-8000
650 10156804 0.469999999 0.215 0.685 HARRIS-FT BEND CO MUD 001 BYRD (281) 444-3946
651 10140004 0.144999996 0.25 0.39499998 HEATHERLOCH MUD LEE (281) 482-0216
652 10140104 0.449999988 0.25 0.69999999 HORSEPEN BAYOU MUD LEE (281) 482-0216
654 10140204 0.706900001 0.1931 0.89999998 HUNTERS GLEN MUD BYRD (281) 444-3946
656 10140304 0.230000004 0.175 0.405 INTERSTATE MUD LEE (281) 482-0216
657 10120309 0.330000013 0.22 0.55000001 INVERNESS FOREST ID BYRD (281) 444-3946
658 10120714 0 0.3 0.30000001 JACKRABBIT ROAD PUD WHEELER (713) 462-8906
660 07932004 0.870000005 0.2 1.07000005 HARRIS-FT BEND CO MUD 003 WHEELER (713) 462-8906
662 07923104 0.720000029 0.25 0.97000003 FORT BEND COUNTY MUD 030 ARTERBURN (713) 688-3855
664 10123240 0 0.09379 0.09379 HC EMERG SRV DIST 075 SULLIVAN (713) 274-8000
665 10123140 0 0.04848 0.04848 HC EMERG SRV DIST 015 SULLIVAN (713) 274-8000
666 10123040 0 0.043 0.043 HC EMERG SRV DIST 011 SULLIVAN (713) 274-8000
667 10122940 0 0.049752 0.049752 HC EMERG SRV DIST 050 SULLIVAN (713) 274-8000
668 10122840 0 0.0255 0.0255 HC EMERG SRV DIST 012 SULLIVAN (713) 274-8000
669 10122540 0 0.0419 0.0419 HC EMERG SRV DIST 080 SULLIVAN (713) 274-8000
670 10122440 0 0.05 0.05 HC EMERG SRV DIST 060 SULLIVAN (713) 274-8000
671 10120140 0 0.1 0.1 HC EMERG SRV DIST 001 SULLIVAN (713) 274-8000
672 10120240 0 0.03 0.03 HC EMERG SRV DIST 002 SULLIVAN (713) 274-8000
673 10120340 0 0.05784 0.05784 HC EMERG SRV DIST 003 SULLIVAN (713) 274-8000
674 10120440 0 0.1 0.1 HC EMERG SRV DIST 004 SULLIVAN (713) 274-8000
675 10120540 0 0.02 0.02 HC EMERG SRV DIST 005 SULLIVAN (713) 274-8000
676 10121040 0 0.0097 0.0097 HC EMERG SRV DIST 006 SULLIVAN (713) 274-8000
677 10120740 0 0.0884 0.0884 HARRIS-FT BEND ESD 100 SULLIVAN (713) 274-8000
678 23720140 0 0.0995 0.0995 WALLER-HARRIS ESD 200 SULLIVAN (713) 274-8000
679 10121140 0 0.1 0.1 HC EMERG SRV DIST 008 SULLIVAN (713) 274-8000
681 07926804 0.529999971 0.25 0.77999997 KINGSBRIDGE MUD LEARED (713) 932-9011
682 10120704 0.200000003 0.362 0.56199998 KIRKMONT MUD WHEELER (713) 462-8906
683 10120214 0 0.43 0.43000001 KLEIN PUD BYRD (281) 444-3946
684 10121704 0.354000002 0.116 0.47 KLEINWOOD MUD WHEELER (713) 462-8906
691 10140504 0.479999989 0.2 0.68000001 LAKE MUD MUTH (281) 426-8156
692 10122605 0 0.25 0.25 LAKE FOREST UD LEE (281) 482-0216
693 10125005 0.430000007 0.2335 0.66350001 LANGHAM CREEK UD ARTERBURN (713) 688-3855
694 10125105 0.310000002 0.24 0.55000001 LONGHORN TOWN UD WHEELER (713) 462-8906
695 10120314 0.219999999 0.06 0.28 LOUETTA NORTH PUD WHEELER (713) 462-8906
696 10122705 0.224999994 0.25 0.47499999 LOUETTA ROAD UD WHEELER (713) 462-8906
697 10120914 0.449999988 0.5 0.94999999 LUCE BAYOU PUD ARTERBURN (713) 688-3855
701 10120105 0.379999995 0.1 0.47999999 MALCOMSON ROAD UD BONNERJEE (713) 900-2680
702 10122805 0.033500001 0.301 0.33450001 MASON CREEK UD LEARED (713) 932-9011
703 02021904 0.699999988 0.12 0.81999999 BRAZORIA COUNTY MUD 028 LEE (281) 482-0216
704 10127504 0.620000005 0.31 0.93000001 MAYDE CREEK MUD LEARED (713) 932-9011
705 10122905 0.485000014 0.425 0.91000003 MEMORIAL HILLS UD BYRD (281) 444-3946
706 10140604 0.270000011 0.24 0.50999999 MEMORIAL MUD LEARED (713) 932-9011
707 10120321 0 0.03457 0.03457 MEMORIAL VILLAGES WA PAYTON (713) 251-7960
709 10126304 0.610000014 0.31 0.92000002 MILLS ROAD MUD LEE (281) 482-0216
710 10145904 0.059999999 0.22 0.28 MISSION BEND MUD 001 LEE (281) 482-0216
711 10140704 0.42050001 0.4195 0.84000003 MISSION BEND MUD 002 LEARED (713) 932-9011
712 10140804 0.449999988 0.3 0.75 MORTON ROAD MUD WHEELER (713) 462-8906
714 10126204 0.875 0.425 1.29999995 MT HOUSTON ROAD MUD LEARED (713) 932-9011
718 10121204 0.425000012 0.215 0.63999999 NEWPORT MUD LEE (281) 482-0216
721 10140904 0.360000014 0.25 0.61000001 NORTHAMPTON MUD BUENTELLO FLO(281) 499-1223
722 10125305 0.25 0.25 0.5 NORTHBELT UD SULLIVAN (713) 274-8000
724 10165804 0.680000007 0.8 1.48000002 NE H C MUD 001 LEARED (713) 932-9011
725 10129504 0.800000012 0 0.80000001 NORTH FOREST MUD BYRD (281) 444-3946
726 10141104 0 0 0 NORTH GREEN MUD BYRD (281) 444-3946
727 07925304 0.540000021 0.06 0.60000002 NORTH MISSION GLEN MUD LEE (281) 482-0216
728 10120514 0.230000004 0.15 0.38 NORTH PARK PUD BYRD (281) 444-3946
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730 10125104 1.00999999 0.25 1.25999999 NORTHWEST FRWY MUD WHEELER (713) 462-8906
731 10154904 0.75999999 0.485 1.245 N GATE CROSSING MUD 001 LEARED (713) 932-9011
732 10154704 0.579999983 0.335 0.91499996 N GATE CROSSING MUD 002 LEARED (713) 932-9011
734 10125805 0.185000002 0.025 0.21000001 N GATE CROSSING RD UD LEARED (713) 932-9011
745 10123504 0.75999999 0.03 0.78999996 NW HC MUD 005 SULLIVAN (713) 274-8000
746 10142504 0.239999995 0.15 0.38999999 NW HC MUD 006 LEARED (713) 932-9011
749 10127804 0.335000008 0.2 0.53500003 NW HC MUD 009 LEARED (713) 932-9011
750 10128304 0.632799983 0.2172 0.84999996 NW HC MUD 010 BYRD (281) 444-3946
752 10142904 0.75999999 0.28 1.03999996 NW HC MUD 012 ARTERBURN (713) 688-3855
755 10143104 0.49000001 0.26 0.75 NW HC MUD 015 LEARED (713) 932-9011
756 10125304 0.550000012 0.64 1.19000006 NW HC MUD 016 LEARED (713) 932-9011
759 10156704 0.75999999 0.23 0.99000001 NW HC MUD 019 BYRD (281) 444-3946
760 10143404 0 0.25 0.25 NW HC MUD 020 BYRD (281) 444-3946
761 10143504 0 0.25 0.25 NW HC MUD 021 LEARED (713) 932-9011
762 10143604 0.560000002 0.3 0.86000001 NW HC MUD 022 LEARED (713) 932-9011
763 10143704 0.50999999 0.43 0.94 NW HC MUD 023 LEARED (713) 932-9011
764 10146704 0.300000012 0.5 0.80000001 NW HC MUD 024 WHEELER (713) 462-8906
768 10159404 0.50999999 0.17 0.68000001 NW HC MUD 028 BYRD (281) 444-3946
769 10151304 0.150000006 0.22 0.37 NW HC MUD 029 WHEELER (713) 462-8906
770 10159804 0.649999976 0.1 0.75 NW HC MUD 030 WHEELER (713) 462-8906
771 10161204 0.685000002 0.105 0.79000002 NW HC MUD 032 WHEELER (713) 462-8906
776 10158004 0.600000024 0.25 0.85000002 NW HC MUD 036 LEARED (713) 932-9011
777 10143904 0.330000013 0.15 0.48000002 NORTHWEST PARK MUD ARTERBURN (713) 688-3855
778 10146904 0.125 0.25 0.375 NOTTINGHAM CNTRY MUD BUENTELLO FLO(281) 499-1223
779 10154004 1 0.25 1.25 NORTHWOOD MUD 001 WHEELER (713) 462-8906
781 10123214 0.689999998 0.41 1.10000002 OAKMONT PUD BYRD (281) 444-3946
783 10123105 0.920000017 0 0.92000002 PARK WAY UD LEE (281) 482-0216
786 10154104 0.769999981 0.44 1.21000004 RANKIN ROAD WEST MUD LEARED (713) 932-9011
787 10123114 0.699999988 1.3 2 PINE VILLAGE PUD WHEELER (713) 462-8906
788 10123205 0 0.1 0.1 PONDEROSA  FOREST UD BYRD (281) 444-3946
789 10144104 0.239999995 0.24 0.47999999 POST WOOD MUD BUENTELLO FLO(281) 499-1223
790 10123505 0 0.35 0.34999999 PRESTONWOOD FOREST UD BYRD (281) 444-3946
801 10122204 0.379999995 0.185 0.565 REID ROAD MUD 001 LEARED (713) 932-9011
802 10144204 0.209999993 0.19 0.39999998 REID ROAD MUD 002 BYRD (281) 444-3946
803 10144304 0.5 0.25 0.75 RENN  ROAD MUD LEARED (713) 932-9011
804 10144404 0.330000013 0.2 0.53000003 RICEWOOD MUD BYRD (281) 444-3946
806 10125405 0.629999995 0.25 0.88 ROLLING CREEK UD LEARED (713) 932-9011
807 10121114 0.159999996 0.24 0.39999998 ROLLING FORK PUD BYRD (281) 444-3946
809 10129804 0 0.5 0.5 ROYALWOOD MUD LEARED (713) 932-9011
810 10147004 0.079999998 0.17 0.25 RICHEY ROAD MUD BYRD (281) 444-3946
811 10160304 0.449999988 0.12 0.56999999 REMINGTON MUD 001 BONNERJEE (713) 900-2680
822 10123305 0.180000007 0.34 0.51999998 SAGEMEADOW UD LEARED (713) 932-9011
823 10121209 0 0.35 0.34999999 SEQUOIA ID WHEELER (713) 462-8906
824 10121214 0.720000029 0.37 1.09000003 SHASLA PUD LEARED (713) 932-9011
825 10128004 0.540000021 0.25 0.79000002 SOUTHWEST HC MUD 001 LEARED (713) 932-9011
826 10121314 0 0.7 0.69999999 SPANISH COVE PUD LEARED (713) 932-9011
827 10121414 0.109999999 0.3 0.41000003 SPENCER ROAD PUD LEARED (713) 932-9011
829 10121514 0.305000007 0.17 0.47500002 SPRING CRK FOREST PUD BYRD (281) 444-3946
831 10161304 0.649999976 0.48 1.13 SPRING MEADOWS MUD MUTH (281) 426-8156
832 10144804 0.629999995 0.27 0.89999998 SPRING WEST MUD LEARED (713) 932-9011
833 10145504 0 1.47811 1.47810996 SHELDON ROAD MUD ARTERBURN (713) 688-3855
841 10145804 0.449999988 0.19 0.63999999 TATTOR ROAD MD BYRD (281) 444-3946
842 10144904 0.25 0.43 0.68000001 TERRANOVA WEST MUD BYRD (281) 444-3946
844 10145004 0.720000029 0.15 0.87 HC MUD 368 LEARED (713) 932-9011
846 10120709 0.540000021 0 0.54000002 TIMBERLAKE ID WHEELER (713) 462-8906
847 10123405 0.720000029 0.29 1.00999999 TIMBER LANE UD CARBY (281) 873-7313
848 10145104 0.699999988 0 0.69999999 TRAIL OF THE LAKES MUD LEARED (713) 932-9011
850 10121109 0.0068 0.1432 0.14999999 HC ID 003 SULLIVAN (713) 274-8000
851 10130204 0.170000002 0 0.17 WESTADOR MUD BYRD (281) 444-3946
861 10124904 0.129999995 0.15 0.28 WEST HC MUD 001 BYRD (281) 444-3946
862 10122604 0.270000011 0.23 0.5 WEST HC MUD 002 WHEELER (713) 462-8906
864 10141304 0.730000019 0.36 1.09000003 WEST HC MUD 004 LEARED (713) 932-9011
865 10164304 0.800000012 0.36 1.16000009 WEST HC MUD 005 ARTERBURN (713) 688-3855
866 10126904 0 0.55 0.55000001 WEST HC MUD 006 LEARED (713) 932-9011
867 10141504 0.660000026 0.19 0.85000002 WEST HC MUD 007 ARTERBURN (713) 688-3855
869 10141704 0.444999993 0.075 0.51999998 WEST HC MUD 009 WHEELER (713) 462-8906
870 10141804 0.569999993 0.14 0.70999998 WEST HC MUD 010 WHEELER (713) 462-8906
871 10156904 0.430000007 0.12 0.55000001 WEST HC MUD 011 BONNERJEE (713) 900-2680
874 10142004 0.449999988 0.18 0.63 WEST HC MUD 014 LEARED (713) 932-9011
875 10142204 0.094999999 0.175 0.26999998 WEST HC MUD 015 LEARED (713) 932-9011
876 10142304 0 0.5 0.5 WEST HC MUD 016 LEARED (713) 932-9011
877 10142404 0.899999976 0.34 1.24000001 WEST HC MUD 017 LEARED (713) 932-9011
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879 10158304 0.419999987 0.53 0.94999993 WEST HC MUD 021 WHEELER (713) 462-8906
893 07920109 0 0.1 0.1 W KEEGANS BAYOU ID LEARED (713) 932-9011
894 10130504 0.370000005 0.2225 0.59249997 WESTLAKE MUD 001 WHEELER (713) 462-8906
895 10145704 0.245000005 0.205 0.44999999 WEST MEMORIAL MUD BUENTELLO FLO(281) 499-1223
896 10121504 0.340000004 0.21 0.55000001 WESTON MUD LEE (281) 482-0216
897 10145304 0.649999976 0 0.64999998 WEST PARK MUD BONNERJEE (713) 900-2680
899 10126504 0.209999993 0.78 0.98999995 WHITE OAK BEND MUD LEARED (713) 932-9011
901 10120805 0.270000011 0.25 0.51999998 WINDFERN FOREST UD WHEELER (713) 462-8906
902 10126604 0.379999995 0.18 0.56 WOODCREEK MUD WHEELER (713) 462-8906
907 10124719 0.275000006 0.105 0.38 NORTHPOINTE WCID WHEELER (713) 462-8906
910 07931204 0.800000012 0.02 0.81999999 HARRIS-FT BEND CO MUD 004 BUENTELLO FLO(281) 499-1223
911 07927704 0.140000001 0.28 0.42000002 CINCO MUD 003 WHEELER (713) 462-8906
913 07928104 0.100000001 0.295 0.39499998 CINCO MUD 006 WHEELER (713) 462-8906
914 07927904 0.119999997 0.41 0.52999997 CINCO MUD 009 SCHULTZ (281) 341-3710
915 07930204 0.5 0.15 0.64999998 HARRIS-FT BEND CO MUD 005 BONNERJEE (713) 900-2680
916 07920219 0.180000007 0 0.18000001 FT BEND WCID 002 SCHULTZ (281) 341-3710
917 07920208 0.104999997 0.085 0.19 WILLOW FORK DRNG DIST SCHULTZ (281) 341-3710
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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: rn<;;s/i@J11'{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'il'!l>. rngsl117//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. 

11\e,loJJ-
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, 103 
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 $ 293,145,000 

Add: Debt Issuance 70,475,000 

Less: Debt Defeased 21,010,000 

Less: Principal Retirement 10,965,000 

Bond Debt Payable - December 3 1, 2016 $ 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 $ 8,763,968 

Less: Capital Contribution Credits Applied in the Current Fiscal Year 396,499 

Due to Participants - December 31, 2016 $ 8,367,469 
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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. 
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$ 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 

$ 3 62,312, 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, 73 8) 
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, 7 66 
(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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WEST HARRIS COUNTY REGIONAL WATER AUTHORITY 
NOTES TO FINANCIAL STATEMENTS 

DECEMBER 31, 2016 

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, 13 7 ,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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WEST HARRIS COUNTY REGIONAL WATER AUTHORITY 
NOTES TO FINANCIAL STATEMENTS 

DECEMBER 31, 2016 

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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WEST HARRIS COUNTY REGIONAL WATER AUTHORITY 
NOTES TO FINANCIAL STATEMENTS 

DECEMBER 31, 2016 

NOTES. DEPOSITS AND INVESTMENTS (Continued) 

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. 

- 24 -



WEST HARRIS COUNTY REGIONAL WATER AUTHORITY 
NOTES TO FINANCIAL STATEMENTS 

DECEMBER 31, 2016 

NOTES. DEPOSITS AND INVESTMENTS (Continued) 

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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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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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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During the current fiscal year, the interest cost on all the contribution credits was $3 81,297. 
The following is a schedule of the credits and interest to be given by the Authority. 

Fiscal Year Principal Interest Total 
2017 $ 414,752 $ 363,044 $ 777,796 
2018 433,849 343,947 777,796 
2019 453,829 323,967 777,796 
2020 474,732 303,064 777,796 
2021 496,603 281,193 777,796 

2022-2026 2,848,158 1,040,822 3,888,980 
2027-2031 2, 176,360 404,102 2,580,462 
2032-2036 745,173 125,332 870,505 
2037-2040 324,013 24,659 348,672 

$ 8,367,469 $ 3,210,130 $ 11,577,599 

Payable Within 
One Year $ 414,752 $ 363,044 $ 777,796 

Payable After 
One Year $ 7,952,717 $ 2,847,086 $ 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 $ 8,763,968 

Less: Capital Contribution Credits Applied in the Current Fiscal Year 396,499 

Due to Other Governmental Units-December 31, 2016 $ 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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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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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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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 20 I 6, the Authority made payments under the Third 
Supplement for the NETL Project in the amount of $525,82I. 

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 I,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 200I-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 3 I, 20 I 6, the Authority's 
investment in the water conservation credits is $I,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 I, 2011, as amended March I, 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 0 & IA. The Fort Bend Authority is responsible for the design and construction of 
Segments 0 & 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 I and 2. In 201 I, 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 I based on its 
current pro-rata share of 8%, plus its share of Phase I facilities that are over-sized for the 
Authority's future needs. In 20I2, the Authority paid $6,20I,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 20I5 fiscal year, The Fort Bend Authority performed a reconciliation and final 
accounting of Segments 0 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 $933,68I 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 IOO% 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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WEST HARRIS COUNTY REGIONAL WATER AUTHORITY 
NOTES TO FINANCIAL STATEMENTS 

DECEMBER 31, 2016 

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 



WEST HARRIS COUNTY REGIONAL WATER AUTHORITY 
NOTES TO FINANCIAL STATEMENTS 

DECEMBER 31, 2016 

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 I Recreation Fire Protection 

Solid Waste I 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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WEST HARRIS COUNTY REGIONAL WATER AUTHORITY 
SERVICES AND RA TES 

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_ Not at all 

ETJs in which the Authority is located: 

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 186,371 

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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WEST HARRIS COUNTY REGIONAL WATER AUTHORITY 
EXPENSES 

DECEMBER 31, 2016 

DEPRECIATION/AMORTIZATION: 
Amortized Capital Contributions to City of Houston $ 1,261,3 81 
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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WEST HARRIS COUNTY REGIONAL WATER AUTHORITY 
INVESTMENTS 

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 XXXXXX2550 0.4815% Daily 15,797,875 
TexSTAR XXXXXX2560 0.4815% Daily 25,119 

· TexSTAR XXXXXX2561 0.4815% Daily 25, 119 
TexSTAR XXXXXX0160 0.4815% Daily 28,713,890 
TexSTAR XXXXXX0161 0.4815% Daily 32,018,868 

Fidelity Institutional Money Market Treasury Portfolio Fund: 
Regions Bank XXXXXX5410 0.0100% Daily 81,560 
Regions Bank XXXXXX0834 0.0100% Daily 2,114,751 
Regions Bank XXXXXX0816 0.0100% Daily 7,505,063 
Regions Bank XXXXXX0843 0.0100% Daily 7,862,202 
Regions Bank XXXXXX5429 0.0100% Daily 2,505,779 
Regions Bank XXXXXX6543 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% 11113/2017 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. 

- 44 -



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 20 l 5A 

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 
Outstanding 

December 31, 
Bonds Sold Bonds Defeased Principal Interest 2016 Paying Agent 

Regions Bank 
$ $ 21,010,000 $ 1,960,000 $ 1,649,406 $ 22,195,000 Houston, TX 

Regions Bank 
1,680,000 2,590,350 52,260,000 Houston, TX 

Regions Bank 
2,085,000 351,865 32,825,000 Houston, TX 

Regions Bank 
1,555,200 35,860,000 Houston, TX 

Regions Bank 
2,855,000 1,865,013 40,370,000 Houston, TX 

Regions Bank 
800,000 320,548 17,940,000 Houston, TX 

Regions Bank 
1,585,000 2,747,894 59,720,000 Houston, TX 

Regions Bank 
37,960,000 37,960,000 Houston, TX 

Regions Bank 
32,515,000 32,515,000 Houston, TX 

$ 70,475,000 $ 21,010,000 $ 10,965,000 $ 11,080,276 $ 331,645,000 

Refunding 
Bond Authority: Tax Bonds Bonds 

Amount Authorized by Voters $ -0- $ -0-

Amount Issued -0- -0-

Remaining to be Issued $ -0- $ -0-

See accompanying independent auditor's report. 
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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 $ (1,346,53 5) 
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 
05120 Vice President 

Douglas C. Postle 05/16 $ 7,200 $ 578 Secretary 
05/20 

Eric Hansen 05/16 $ 7,200 $ 4,956 Assistant 
05120 Secretary 

Mark Janneck 05116 $ 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 07126103 

McCall Gibson Swedlund Barfoot PLLC 12/18/01 

Myrtle Cruz, Inc. 06106101 

McGrath & Co., PLLC 11110/10 

Dannenbaum Engineering Corp. 06106101 

FirstSouthwest, a Division of Hilltop 
Securities, Inc. 10/16/01 

Robert W. Baird & Co. Incorporated 02/02/15 

Mary Jarmon 06127101 

Severn Trent Services, Inc. 02/13/13 

Payne Communications 07117101 

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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West Harris County Regional Water Authority (WHCRWA) Water System Revenue Bonds , Series 2006, 2007, 2009, 2012, 2013, 2014 6/1/2015

Water System Refunding Bonds, Series 2013 Water System Refunding Bonds, Series 2014 Series Principal Amount Current Holders
Principal Interest Total Principal Interest Total Water System Revenue Bonds, Series 2006 39,485,000             Open Market

- 1,555,200 1,555,200       2,805,000       1,921,113       4,726,113       Water System Revenue Bonds, Series 2007 47,040,000             Open Market
- 1,555,200 1,555,200       2,855,000       1,865,013       4,720,013       Water System Revenue Bonds, Series 2009 55,545,000             Open Market

4,080,000       1,555,200 5,635,200       2,970,000       1,750,813       4,720,813       Water System Revenue Bonds, Series 2012 36,995,000             TWDB
4,205,000       1,432,800 5,637,800       3,090,000       1,632,013       4,722,013       Water System Refunding Bonds, Series 2013 35,860,000             Open Market
4,370,000       1,264,600 5,634,600       3,155,000       1,570,213       4,725,213       Water System Refunding Bonds, Series 2014 46,030,000             Open Market
4,545,000       1,089,800 5,634,800       3,275,000       1,444,013       4,719,013       260,955,000           
4,730,000       908,000          5,638,000       3,410,000       1,313,013       4,723,013       
4,965,000       671,500          5,636,500       2,305,000       1,223,500       3,528,500       
5,185,000       448,250          5,633,250       - 1,108,250 1,108,250       
3,780,000       189,000          3,969,000       3,875,000       1,108,250 4,983,250       

4,070,000       914,500          4,984,500       
- 711,000 711,000          

4,510,000       711,000 5,221,000       
4,735,000       485,500 5,220,500       
4,975,000       248,750 5,223,750       

35,860,000     10,669,550     46,529,550     46,030,000     18,006,938     64,036,938     



West Harris County Regional Water Authority ‐ Outstanding Senior Lien Debt

Year Principal Interest Total Principal Interest Total Principal Interest Total Principal Interest Total
2017 2,035,000      1,053,738      3,088,738      1,770,000       2,506,350       4,276,350       2,085,000      351,865         2,436,865      4,080,000      1,555,200      5,635,200      
2018 2,115,000      972,338         3,087,338      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 2,220,000      866,588         3,086,588      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 2,340,000      755,588         3,095,588      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 2,450,000      638,588         3,088,588      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 2,570,000      516,088         3,086,088      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 2,690,000      402,088         3,092,088      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 2,815,000      274,313         3,089,313      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 2,960,000      140,600         3,100,600      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

22,195,000    5,619,925      27,814,925    52,260,000     28,917,250     81,177,250     32,825,000    3,714,485      36,539,485    35,860,000    7,559,150      43,419,150    

W Sys Rev Bds, Srs 2007 W Sys Rev Bds, Srs 2009 W Sys Rev Bds, Srs 2012 W Sys Rev Ref Bds, Srs 2013

cindy.gloyna
Typewritten Text
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West Harris County Regional Water Authority ‐ Outstanding Senior Lien Debt

Year Principal Interest Total Principal Interest Total Principal Interest Total
2017 2,970,000      1,750,813      4,720,813      1,585,000      2,613,331      4,198,331      -                 1,514,804      1,514,804      
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      

40,370,000    14,220,813    54,590,813    59,720,000    32,530,663    92,250,663    32,515,000    27,734,404    60,249,404    

W Sys Rev Ref Bds, Srs 2014 W Sys Rev & Rev Ref Bds, Srs 2015A W Sys Rev Bds, Srs 2016A



West Harris County Regional Water Authority ‐ Outstanding Senior Lien Debt

Series Principal Amount Current Holders
Water System Revenue Bonds, Series 2007 22,195,000             Open Market
Water System Revenue Bonds, Series 2009 52,260,000             Open Market
Water System Revenue Bonds, Series 2012 32,825,000             TWDB
Water System Revenue Refunding Bonds, Series 2013 35,860,000             Open Market
Water System Revenue Refunding Bonds, Series 2014 40,370,000             Open Market
Water System Revenue & Revenue Refunding Bonds, Series 2015A 59,720,000             Open Market
Water System Revenue Bonds, Series 2016A 32,515,000             Open Market

275,745,000           



West Harris County Regional Water Authority ‐ Outstanding Junior Lien Debt

Year Principal Interest Total Principal Interest Total
2017 830,000         297,437         1,127,437      -                  943,153          943,153          
2018 835,000         294,283         1,129,283      1,045,000       832,194          1,877,194       
2019 840,000         289,607         1,129,607      1,050,000       825,401          1,875,401       
2020 850,000         283,559         1,133,559      1,055,000       817,421          1,872,421       
2021 855,000         276,164         1,131,164      1,065,000       808,559          1,873,559       
2022 865,000         267,529         1,132,529      1,070,000       798,868          1,868,868       Series Principal Amount Current Holders
2023 880,000         257,495         1,137,495      1,080,000       788,275          1,868,275       Water System Junior Lien Revenue Bonds, Series 2015 17,940,000             TWDB
2024 895,000         246,055         1,141,055      1,095,000       776,503          1,871,503       Water System Junior Lien Revenue Bonds, Series 2016 37,960,000             TWDB
2025 905,000         233,614         1,138,614      1,105,000       763,363          1,868,363       55,900,000             
2026 925,000         220,311         1,145,311      1,120,000       749,108          1,869,108       
2027 940,000         205,141         1,145,141      1,130,000       733,764          1,863,764       
2028 960,000         188,127         1,148,127      1,150,000       716,023          1,866,023       
2029 980,000         169,311         1,149,311      1,170,000       696,588          1,866,588       
2030 1,000,000      148,731         1,148,731      1,190,000       673,071          1,863,071       
2031 1,025,000      126,731         1,151,731      1,215,000       647,129          1,862,129       
2032 1,050,000      103,361         1,153,361      1,240,000       619,306          1,859,306       
2033 1,075,000      79,001           1,154,001      1,270,000       590,414          1,860,414       
2034 1,100,000      53,523           1,153,523      1,300,000       560,061          1,860,061       
2035 1,130,000      27,233           1,157,233      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       

17,940,000    3,767,208      21,707,208    37,960,000     17,058,061     55,018,061     

W Sys Jr Lien Rev Bds, Srs 2015 W Sys Jr Lien Rev Bds, Srs 2016
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Public Works and Engineering Department Mayor

Daniel W. Krueger, P.E.
Director
P.O. Box 1562
Houston, Texas 77251-1562

www.houstontx.gov

January 31, 2013

West Harris County Water Authority
Attn: Alex Garcia
c/o Allen, Boone, Humphries, Robinson, LLP
3200 Southwest Freeway, Suite 2600
Houston, Texas 77027

RE: The First Amendment to the First Supplement to Water Supply Contract between the
City of Houston and the West Harris County Regional Water Authority; C7317O Ordinance
No.2013-0046

Dear Mr. Garcia:

Please find enclosed an original, signed and executed contract for the above referenced
agreement that was countersigned on January 22,2013 by the City of Houston.

Should you have any questions or require additional information, please contact me at
832-395-3080 or e-mail veronica.osegueda @ houstontx.gov.

Sincerely,

Veronica R. Osegueda
Administration Manager
Infrastructure Planning Branch
Planning and Development Services Division

Enclosure

VO:fe

Council Members: Helena Brown Jerry Davis Ellen B. Cohen Wanda Adams Dave Martin Al Hoang Oliver Pennington Edward Gonzalez James G. Rodriguez
Mike Laster Larry V. Gre€n Stephen C. Costello Andrew C. Burks, Jr. Melissa Noriega C.O. "Brad" Bradford Jack Christie, D.C. Controller: Ronald C. Gre€n

https://www.egfx.com/ABHR/open?docid=PU6Q5ABVQ4WWVDLZQESCK74Q9A&h=E4MAEQB5SFWXVVZ9QESCK74Q9A
brittont
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0t3t 7o
THE STATE OF TEXAS

COUNTY OF IIARRIS
lor3-06(b

THIS FIRST AMENDMENT TO THE FIRST SUPPLEMENT TO WATER SUPPLY

CONTRACT ("First Amendment") is made by and between the CITY OF IIOUSTON, TEXAS

("Houston"), a Home Rule City located principally in Harris County, and, AIID TIIE WEST

HARRIS COUNTY REGIONAL WATER AUTHORITY, as a body politic and corporate under

Article XVI, Section 59 of the Texas Constitution, ("Authority") (collectively the "Parties").

RECITALS:

l. Pursuant to Ordinance No. 2003-0242 (March 26,2003), Houston and the Authority entered

into a Water Supply Agreement (the "Original Contract"). The Original Contract

contemplated a cost-sharing arrangonent for untreated water facilities and certain other

facilities necessary to convey water to the Authority.

2. The Luce Bayou Interbasin Transfer Project (the "Project") is one of the untreated water

facilities necessary to convey water to the Authority.

3. Pursuant to Ordinance 09-0052 (January 28,2009), Houston and the Authority executed a

First Supplernent to Water Supply Contract ("First Supplement") to provide for the

permitting, engineering, surveying, and right-of-way and site acquisition necessary for the

Project ("Phase 1") and its construction ("Phase 2").

4. The First Supplement contemplated that Houston would cause Coastal Water Authority

("CWA") to issue bonds to the Texas Water Development Board ("TWDB") through the

Water lnfrastructure Fund ("WIF") Program for certain Phase 1 costs, and that all funds

obtained by CWA for Phase I would be structured so Annual Outstanding Debt Service (as

$

$

$

4t4999



).

6.

defined in the First Supplement) would not be due before January 1, 2018 ("Debt Structure

Requirement").

As contemplated by the First Supplement, CWA issued $28,000,000 in bonds to the TWDB

in 2009 through the WIF Program to pay for Phase l.

CWA issued an additional $5,150,000 in bonds to the TWDB in 2010 through the WIF

Program, but will need additional funds to complete the design and permitting ofthe Project.

CWA anticipates that completion ofPhase I mayrequire an estimated additional $6,000,000.

Pursuant to Section 2 of the First Supplement, Houston is causing CWA to seek funding in

amounts sufficient to complete Phase 1.

CWA intends to enter into a Master Agreement with TWDB for its participation in the

Project in an amount not to exceed $29,000,000, through the State Participation Fund, which

CWA must obtain before April 1, 2013 (*2013 Funding").

10. The Parties desire to amend the First Supplement: (A) so Houston may ilrange for CWA to

obtain the 2013 Funding to complete Phase 1 of the Project and begin Phase 2, without

violating (i) the Debt Structure Requirement in Sections 6 ofthe First Supplernent or (ii) the

last paragraph of Section 7 of the First Supplement; and (B) to address othermatters related

to the 2013 Funding.

ll. The Parties agree that the payments that CWA must make to TWBD under the Master

Agreernent are considered "other obligationso', as referenced in Section 5,A' of the First

Supplement.

12. Because the majority of the proceeds of the 201 3 Funding will be spent on Phase 2, Houston

and the Authority agree that for all purposes under the First Supplernent, the 2013 Funding

7.

8.

9.



shall be deemed to have been issued to finance the costs of Phase 2.

NOW, THEREFORE, the City and Authority agree as follows:

ARTICLE I.

The recitals above are true and correct and are incorporated into this First Amendment by
reference.

ARTICLE II.

Section 1. Section I of the First Supplement is amended to include the language below in the
alphabetical order apparent in Section l:

"2O13' F'rrndins" is defined in the reeifels of this Firsf. Amcndmcnt

'Unamortizea Clos
PundinE. fiil CWe aon
financiat advisors
oroceeds ofthe ZO ive
fee chareed under Sl T
closinE of the ZOlfuinel

Section 2. Section 2 of the First Supplernent is amended to include the following sentence at the end
of Section 2:

Houston snil cause
of funds and most favorable

Section 3. The following portion of the First Paragraph of Section 6 of the First Supplement is
amended to read as follows (all portions of Section 6 not included below remain unchanged):

Calculation and Administration of Phase 1 Annual New Untreated Water
Facilities Payments. Notwithstanding any provision of this First Supplement,
Houston shall cause the bonds, notes, or other obligations issued by CWA or Houston
to finance Phase 1 to be structured such that there is no Annual Outstanding Debt
Service for Phase 1 until after September 1, 2014. ell of the ennuat Ou ine
nebt Service due und
deemed to be oart of t
beinE oart of the en .

Section 4. A new Section 58 is included after Section 5,A. of the First Supplernent and reads as

follows:

Section Sg. Formula fu

3



Unamotizea Closiry ased on tne fottowin

nutnoritv's Share of Unamo

Where: "D" is the same amount in MGD as "D" nrovided in Subsection 5(2) of the First
Supplroqt

n" t the total amo
Houston's water cu
ZO\Z. includinE su
treatment nlants a
pev amountst taken b
excludinE untreat

U"taao[aramou

Section 5. The following portion of the First Paragraph of Section 7 of the First Supplernent is
amended to read as follows (all portions of Section 7 not included below remain unchanged):

Calculation and Administration of Phase 2 Annual New Untreated Water
Facilities Payments. Notwithstanding any provision of this First Supplement,
Houston shall use its best efforts to cause the bonds, notes, or other obligations issued
bv CWA or Houston to finance Phase 2 to be structured such that there is no Annual
Outstanding Debt Service for Phase 2 until after January 1, 2018. However. Annual
OutstandinE Oebt S
Phase t or Phase Z co
nart of tne Annuat O
JanuarvL20l,L

Section 6. A new Section 7A is included after Section 7 of the First Supplonent and reads as

follows:

{dminlstratlon of
snan involce the A
Uasea on tne formu invoice
within gb davs of re
Fforrsfon in srrnh invoinc

Section 7. The last Paragraph of Section 7 of the First Supplement is hereby deleted from the First
Supplonent.

Section 8. The last sentence of Section I 3 of the First Supplement is amended to read as follows (all
portions of Section 13 not included below remain unchanged):

Although CWA is the Project Manager and may issue bonds, notes, or other obligations for the
Project (ana atthoueh after the clo



time to time own an ln , Houston shall at all times be obligated to provide the
Authority with the Authority's Water Demand Allocation (including its Untreated Water Facilities
Demand Allocation) pursuant to the Contract and this First Supplement.

ARTICLE III.

Except as modified herein, the Original Contract as amended by the First Supplement will remain in
full force and effect. In the event of a conflict between the Original Contract (as modified by the
First Supplernent) and this First Amendment, this First Amendment will prevail. The effective date
of this First Amendment is the date that this First Amendment is countersigned by the Houston
Controller. as indicated below.

ARTICLE IV.

The Parties hereto have executed this First Amendment in multiple copies, each ofwhich shall be an
original.



AUTHORITY

gz-uce Pngrq

WITNESS:

By:
Name:
Title:

D

*u-% lcciza-

Director, Public Works
Deoartment

*'
DATE COUNTERSIGNED:

{-zr-_13

City Secretary

APPROVED BY:

CITY OF IIOUSTON. TEXAS

APPROVED AS TO FORM BY:

-oo lJ'J 0o+
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Disclaimer:
The routing, timing, and all other matters shown herein, are
prelimimary only and should not be relied upon as definite, 
complete or accurate.  They are subject to change at any
time, without notice.

Date: May 2015
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West Harris County Regional Water Authority  2012 Water Demand Projections 

Lockwood, Andrews & Newnam, Inc. Page 1 
 

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. 

 



West Harris County Regional Water Authority  2012 Water Demand Projections 

Lockwood, Andrews & Newnam, Inc. Page 2 
 

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 77th 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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        EXHIBIT A 
        
 

WHCRWA 
 

NFBWA 
Segment MGD 

 
% 

 
MGD 

 
% 

NEWPP Meter Station 87.0 
 

55.1% 
 

70.8 
 

44.9% 
1 87.0 

 
55.1% 

 
70.8 

 
44.9% 

RePump Station 87.0 
 

55.1% 
 

70.8 
 

44.9% 
2 73.7 

 
56.0% 

 
57.9 

 
44.0% 

3 13.3 
 

50.8% 
 

12.9 
 

49.2% 
Mission Bend Meter Station 13.3 

 
50.8% 

 
12.9 

 
49.2% 

Central Pump Station 73.7 
 

56.0% 
 

57.9 
 

44.0% 
4 119.8 

 
67.4% 

 
57.9 

 
32.5% 

5 62.1 
 

51.8% 
 

57.9 
 

48.2% 
6 30.7 

 
34.7% 

 
57.9 

 
65.4% 

7 24.6 
 

29.8% 
 

57.9 
 

70.2% 
8 22.8 

 
28.3% 

 
57.9 

 
71.8% 

9 20.8 
 

26.4% 
 

57.9 
 

13.6% 
10 18.5 

 
24.2% 

 
57.9 

 
75.8% 

11 10.5 
 

15.4% 
 

57.9 
 

84.6% 
12 7.3 

 
12.2% 

 
57.9 

 
87.8% 

13 7.3 
 

11.2% 
 

57.9 
 

88.8% 
West Meter Station 0 

 
0.0% 

 
57.9 

 
100.0% 

        Final Location TBD 
        *

0 12,0006,000
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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 77th 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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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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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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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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West Harris County Regional Water Authority  2012 Water Demand Projections 

Lockwood, Andrews & Newnam, Inc. Page 1 
 

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 77th 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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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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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.   



West Harris County Regional Water Authority  2012 Water Demand Projections 

Lockwood, Andrews & Newnam, Inc. Page 11 
 

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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School District Boundaries
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Population Percent Increase from 2010 to 2030



317,258 

424,428 

525,562 586,478 

647,394 

391,657 

455,013 

505,478 

544,395 

565,386 461,771 
548,677 

631,746 

681,985 

722,880 

455,606 

602,965 

664,193 

696,988 

713,990 

0

100,000

200,000

300,000

400,000

500,000

600,000

700,000

800,000

2010 2020 2030 2040 2050

P
o

p
u

la
ti

o
n

 

Year 

Exhibit 8 - Population Projections Summary Graph 

2004 Population Projection

2006 Population Projection

2012 Population Projection

Freese & Nichols Population Projection



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:
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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              
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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:
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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     
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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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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):
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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:

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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Demand
Factor
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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: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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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 
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PROJECT DESCRIPTION 

WHCRWA ‐ City Of Houston  

TREATMENT EXPANSION (NEWPP) 

 
Expansion of City of Houston  (COH)  treatment capacity  to meet Harris Galveston Subsidence 

District Regulations as  increasing customer demands and  increased regional population.     The 

COH is among the largest providers of surface water to customers in Region H.  COH currently 

treats water originating  in the Lake Houston and Livingston  in three treatment plants prior to 

distribution  to  its  customers.    The  three  plants  are  the  Northeast Water  Purification  Plant 

(NEWPP), the East water Purification Plant (EWPP), and the Southeast Water Purification Plant 

(SEWPP).   Over the course of RWP planning period,  increasing COH and customer demands as 

well  as Harris Galveston  Subsidence District Requirements will  drive  the  need  for  additional 

surface water  treatment.    This water  treatment  plant  expansion wll  accommodate Houston 

customers including four regional Water Authority demand.  The expanded NEWPP plant will be 

built in four 80 MGD modules for a total potable water capacity of 320 MGD. 

This project is listed in the TWDB Water Plan under the COH.  The project is being developed by 

the COH but will serve WHCRWA as well as other water Authorities.  WHCRWA is funding their 

pro‐rata share of the project which is approximately 26% based on water demand allocation of 

the  overall  project.    Costs  attached  only  reflect  WHCRWA’s  obligations,  including  internal 

WHCRWA  costs,  and  were  based  on  the  COH’s  schedule  and  budget  for  cash  calls  to  the 

WHCRWA.  The project is anticipated to be a design build project. 



             Part E 
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BERG    OLIVER ASSOCIATES, INC. 
Environmental Science, Engineering & Land Use Consultants 

14701 St. Mary’s Lane, Suite 400 
Houston, Texas 77079 

(281) 589-0898     fax: (281) 589-0007

August 20, 2012 

Mr. John Davidson 
Unit Leader - Compliance Unit 
U.S. Army Corps of Engineers 
2000 Fort Point Road  
Galveston, Texas 77550 

RE:  Jurisdictional Determination – 0.33 acre Remnant Irrigation Ditch - Fry Road 
Harris County, Texas – BOA JN 8449 

Dear Mr. Davidson, 

Berg-Oliver Associates, Inc. is requesting a jurisdictional determination for a 0.33 acre remnant 
irrigation ditch  located 0.5 miles north of Clay Road adjacent to and west of Fry Road in northwest 
Harris County, Texas. The tract is centered at Lat / Long coordinates 29.838614; -95.721019 and 
NAD 83, UTM Zone 15 N coordinates: 237,107.291 meters E; 3,304,009.408 meters N. 

Based upon an assessment of the historical aerial photographs, USGS maps, and site reconnaissance 
conducted on July 31, 2012 by Berg-Oliver Associates, it is the opinion of Berg-Oliver Associates 
that the ditch is a non-jurisdictional remnant irrigation ditch. This assessment was based upon the 
fact that the 1944 historical aerial photograph indicates that the land use within the vicinity of the 
ditch appeared to have been rice cultivation.  The ditch appears to have been connected to a network 
of irrigation ditches used to flood fields for rice production.  In addition, the 1995 USGS map 
indicates that one well is located near the northern terminus of the ditch and that another well 
located west of the ditch appears to have been used to pump ground water into the ditches for rice 
cultivation.  Based upon site conditions on July 31, 2012,  no direct surface hydrological connection 
was observed connecting the ditch to a tributary or Traditional Navigable Waterway.   

If you have any questions or require additional information, please contact me at the above number. 

Sincerely, 

David Sherrill 
Director of Land Use and Permitting
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This page is a placeholder for 
information submitted with the 
application that may contain 
confidential information. 
Please contact Cindy DePrato 
at 512 463-8420 to request 
reviewing this information. 























REPLY TO 
ATTENTION OF: 

Evaluation Section 

DEPARTMENT OF THE ARMY 
GALVESTON DISTRICT, CORPS OF ENGINEERS 

P. O. BOX 1229 
GALVESTON, TEXAS 77553-1229 

July 24,2012 

SUBJECT: Pennit No. SWG-2012-00503; Nationwide Pennit Verification 

Bruce G. Parker 
West Harris County Regional Water Authority 
3200 Southwest Freeway, Suite 2600 
Houston, Texas 77027-7537 

Dear Mr. Parker: 

CEIVEn 
JUL 26 2012 U 

This is in reference to your request, dated June 4,2012, submitted on your behalfby 
Terracon Consultants, Inc., to discharge fill material into 0.38 acre of wetlands adjacent to Cole 
Creek during the construction of a re-pumping station to supply the service area with surface 
water. Construction of the re-pump station includes three above-ground storage tanks, four 
buildings, a detention basin, and associated roadways. Your action is verified under Nationwide 
Pennit (NWP) 39, pursuant to Section 404 of the Clean Water Act (CWA). This verification is 
valid provided the activity is compliant with the enclosed NWP General/Regional Conditions 
and the Texas Commission on Environmental Quality's Best Management Practice Guidelines. 
The project site is located in wetlands adjacent to Cole Creek, at a point west of the intersection 
of West Little York Road and Fairbanks-North Houston Road, near Jersey Village, in Harris 
County, Texas. 

Nationwide Pennit 39 authorizes discharges of dredged or fill material into non-tidal waters 
of the United States for the construction or expansion of commercial and institutional building 
foundations and building pads and attendant features that are necessary for the use and 
maintenance of the structures. The discharge must not cause the loss of greater than ~ acre of 
non-tidal waters of the United States, including this loss of no more than 300 linear feet of 
stream bed, unless the district engineer waives the limit. This NWP does not authorize 
discharges into non-tidal wetlands adjacent to tidal waters. 

This verification expires 2 years from the date of this letter. A copy of your plans in 3 sheets 
is enclosed. The following special conditions have been added to your authorization: 

1. The pennittee will purchase 0.4 mitigation units from Spellbottom Mitigation 
Bank plior to the start of work in the jurisdictional area. 

2. The pem1ittee will submit documentation to the Corps of Engineers, Chief, 
Compliance Section, Regulatory Branch, Galveston District, verifying that 0.4 
mitigation units were purchased from Spellbottom Mitigation Bank prior to 
the start of work in the jurisdictional area. 
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The impacts to waters ofthe United States (U.S.) associated with this NWP verification are 
based on a preliminary jurisdictional determination (JD) for your subject site. If you wish, you 
may request an approved JD (which may be appealed) by submitting a written request to us 
within 30 days from the date of this letter. Please note that if you request an approved JD and 
then decide to appeal it, the appeal will not be accepted if any work has started in waters of the 
U.S. or that would alter the hydrology of waters of the U.S. 

Corps determinations are conducted to identify the limits ofthe Corps' CW A jurisdiction for 
particular sites. This determination may not be valid for the wetland conservation provisions of 
the Food Security Act of 1985, as amended. If you or your tenant are USDA program 
participants, or anticipate participation in USDA programs, you should request a certified 
wetland determination from the local office ofthe Natural Resources Conservation Service prior 
to starting work. 

If you have any question regarding this action, please contact Elizabeth Shelton at the 
letterhead address or by telephone at 409-766-3937. Please notify the Chief of the Compliance 
Section in the Galveston District Regulatory Branch, in writing at the letterhead address, upon 
completion of the authorized project. 

FOR THE DISTRICT COMMANDER: 

C¥c~uf-~jt{DYYLa~l ,(kf1J2f.z) 
qa~et Thomas Botello 
Leader, North Evaluation Unit 

Enclosures 

Copies Furnished: 

Texas General Land Office, Austin, TX 

U.S. Fish and Wildlife Service, Houston, TX 

Houston/Galveston Resident Office, Galveston, TX 

Mr. Carland Holstead/Ms. Ginger Hom, Terracon Consultants, Inc., 11555 Clay Rd., Ste. 100, 
Houston, TX 77043-1239 
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Nationwide Pennit General Conditions 

The following general conditions must be followed in order for any authorization by an NWP to be 
valid: 

1. Navigation. 

(a) No activity may cause more than a minimal adverse effect on navigation. 
(b) Any safety lights and signals prescribed by the U.S. Coast Guard, through regulations or 
otherwise, must be installed and maintained at the pennittee's expense on authorized facilities in 
navigable waters of the United States. 
(c) The pennittee understands and agrees that, if future operations by the United States require 
the removal, relocation, or other alteration, of the structure or work herein authorized, or if, in 
the opinion of the Secretary of the Anny or his authorized representative, said structure or work 
shall cause unreasonable obstruction to the free navigation of the navigable waters, the permittee 
will be required, upon due notice from the Corps of Engineers, to remove, relocate, or alter the 
structural work or obstructions caused thereby, without expense to the United States. No claim 
shall be made against the United States on account of any such removal or alteration. 

2. Aquatic Life Movements. No activity may substantially disrupt the necessary life cycle movements 
ofthose species of aquatic life indigenous to the waterbody, including those species that nonnally 
migrate through the area, unless the activity's primary purpose is to impound water. All permanent and 
temporary crossings of waterbodies shall be suitably culverted, bridged, or otherwise designed and 
constructed to maintain low flows to sustain the movement of those aquatic species. 

3. Spawning Areas. Activities in spawning areas during spawning seasons must be avoided to the 
maximum extent practicable. Activities that result in the physical destruction (e.g., through excavation, 
fill, or downstream smothering by substantial turbidity) of an important spawning area are not 
authorized. 

4. Migratory Bird Breeding Areas. Activities in waters of the United States that serve as breeding 
areas for migratory birds must be avoided to the maximum extent practicable. 

5. Shellfish Beds. No activity may occur in areas of concentrated shellfish populations, unless the 
activity is directly related to a shellfish harvesting activity authorized by NWPs 4 and 48, or is a 
shellfish seeding or habitat restoration activity authorized by NWP 27. 

6. Suitable Material. No activity may use unsuitable material (e.g., trash, debris, car bodies, asphalt, 
etc.). Material used for construction or discharged must be free from toxic pollutants in toxic amounts 
(see Section 307 of the Clean Water Act). 

7. Water Supply Intakes. No activity may occur in the proximity of a public water supply intake, 
except where the activity is for the repair or improvement of public water supply intake structures or 
adjacent bank stabilization. 



8. Adverse Effects From Impoundments. If the activity creates an impoundment of water, adverse 
effects to the aquatic system due to accelerating the passage of water, and/or restricting its flow must be 
minimized to the maximum extent practicable. 

9. Management of Water Flows. To the maximum extent practicable, the preconstruction course, 
condition, capacity, and location of open waters must be maintained for each activity, including stream 
channelization and storm water management activities, except as provided below. The activity must be 
constructed to withstand expected high flows. The activity must not restrict or impede the passage of 
normal or high flows, unless the primary purpose of the activity is to impound water or manage high 
flows. The activity may alter the reconstruction course, condition, capacity, and location of open waters 
if it benefits the aquatic environment (e.g., stream restoration or relocation activities). 

to. Fills Within lOO-Year Floodplains. The activity must comply with applicable FEMA-approved 
state or local floodplain management requirements. 

11. Equipment. Heavy equipment working in wetlands or mudflats must be placed on mats, or other 
measures must be taken to minimize soil disturbance. 

12. Soil Erosion and Sediment Controls. Appropriate soil erosion and sediment controls must be used 
and maintained in effective operating condition during construction, and all exposed soil and other fills, 
as well as any work below the ordinary high water mark or high tide line, must be permanently 
stabilized at the earliest practicable date. Permittees are encouraged to perform work within waters of 
the United States during periods oflow-flow or no-flow. 

13. Removal of Temporary Fills. Temporary fills must be removed in their entirety and the affected 
areas returned to pre-construction elevations. The affected areas must be revegetated, as appropriate. 

14. Proper Maintenance. Any authorized structure or fill shall be properly maintained, including 
maintenance to ensure public safety and compliance with applicable NWP general conditions, as well as 
any activity-specific conditions added by the district engineer to an NWP authorization. 

15. Single and Complete Project. The activity must be a single .and complete project. The same NWP 
cannot be used more than once for the same single and complete project. 

16. Wild and Scenic Rivers. No activity may occur in a component of the National Wild and Scenic 
River System, or in a river officially designated by Congress as a "study river" for possible inclusion in 
the system while the river is in an official study status, unless the appropriate Federal agency with direct 
management responsibility for such river, has determined in writing that the proposed activity will not 
adversely affect the Wild and Scenic River designation or study status. Information on Wild and Scenic 
Rivers may be obtained from the appropriate Federal land management agency responsible for the 
designated Wild and Scenic River or study river (e.g., National Park Service, U.S. Forest Service, 
Bureau of Land Management, U.S. Fish and Wildlife Service). 

17. Tribal Rights. No activity or its operation may impair reserved tribal rights, including, but not 
limited to, reserved water rights and treaty fishing and hunting rights. 



18. Endangered Species. 
(a) No activity is authorized under any NWP which is likely to directly or indirectly jeopardize 
the continued existence of a threatened or endangered species or a species proposed for such 
designation, as identified under the Federal Endangered Species Act (ESA), or which will 
directly or indirectly destroy or adversely modify the critical habitat of such species. No activity 
is authorized under any NWP which' 'may affect" a listed species or critical habitat, unless 
Section 7 consultation addressing the effects of the proposed activity has been completed. 
(b) Federal agencies should follow their own procedures for complying with the requirements of 
the ESA. Federal permittees must provide the district engineer with the appropriate 
documentation to demonstrate compliance with those requirements. The district engineer will 
review the documentation and determine whether it is sufficient to address ESA compliance for 
the NWP activity, or whether additional ESA consultation is necessary. 
(c) Non-federal permittees must submit a pre-construction notification to the district engineer if 
any listed species or designated critical habitat might be affected or is in the vicinity of the 
project, or if the project is located in designated critical habitat, and shall not begin work on the 
activity until notified by the district engineer that the requirements of the ESA have been 
satisfied and that the activity is authorized. For activities that might affect Federally listed 
endangered or threatened species or designated critical habitat, the pre-construction notification 
must include the name(s) of the endangered or threatened species that might be affected by the 
proposed work or that utilize the designated critical habitat that might be affected by the 
proposed work. The district engineer will determine whether the proposed activity' 'may affect" 
or will have "no effect" to listed species and designated critical habitat andwill notify the non­
Federal applicant of the Corps' determination within 45 days of receipt of a complete pre­
construction notification. In cases where the non- Federal applicant has identified listed species 
or critical habitat that might be affected or is in the vicinity of the project, and has so notified the 
Corps, the applicant shall not begin work until the Corps has provided notification the proposed 
activities will have' 'no effect" on listed species or critical habitat, or until Section 7 
consultation has been completed. If the non-Federal applicant has not heard back from the Corps 
within 45 days, the applicant must still wait for notification from the Corps. 
(d) As a result offormal or informal consultation with the FWS or NMFS the district engineer 
may add species specific regional endangered species conditions to the NWPs. 
(e) Authorization ofan activity by a NWP does not authorize the "take" ofa threatened or 
endangered species as defined under the ESA. In the absence of separate authorization (e.g., an 
ESA Section 10 Permit, a Biological Opinion with "incidental take" provisions, etc.) from the 
U.S. FWS or the NMFS, The Endangered Species Act prohibits any person subject to the 
jurisdiction of the United States to take a listed species, where "take" means to harass, harm, 
pursue, hunt, shoot, wound, kill, trap, capture, or collect, or to attempt to engage in any such 
conduct. The word "harm" in the definition of "take" means an act which actually kills or 
injures wildlife. Such an act may include significant habitat modification or degradation where it 
actually kills or injures wildlife by significantly impairing essential behavioral patterns, 
including breeding, feeding or sheltering. 
(f) Information on the location of threatened and endangered species and their critical habitat can 
be obtained directly from the offices of the U.S. FWS and NMFS or their world wide web pages 
at http://www.fws.gov/ or http://www.tws.gov/ipac and http://www.noaa.gov/fisheries.html 
respectively. 



19. Migratory Birds and Bald and Golden Eagles. The permittee is responsible for obtaining any 
"take" permits required under the U.S. Fish and Wildlife Service's regulations governing compliance 
with the Migratory Bird Treaty Act or the Bald and Golden Eagle Protection Act. The permittee should 
contact the appropriate local office of the U.S. Fish and Wildlife Service to determine if such "take" 
permits are required for a particular activity. 

20. Historic Properties. 

(a) In cases where the district engineer determines that the activity may affect properties listed, 
or eligible for listing, in the National Register of Historic Places, the activity is not authorized, 
until the requirements of Section 106 of the National Historic Preservation Act (NHPA) have 
been satisfied. 
(b) Federal permittees should follow their own procedures for complying with the requirements 
of Section 106 of the National Historic Preservation Act. Federal permittees must provide the 
district engineer with the appropriate documentation to demonstrate compliance with those 
requirements. The district engineer will review the documentation and determine whether it is 
sufficient to address section 106 compliance for the NWP activity, or whether additional section 
106 consultation is necessary. 
(c) Non-federal permittees must submit a pre-construction notification to the district engineer if 
the authorized activity may have the potential to cause effects to any historic properties listed on, 

determined to be eligible for listing on, or potentially eligible for listing on the National Register 

of Historic Places, including previously unidentified properties. For such activities, the 

preconstruction notification must state which historic properties may be affected by the proposed 

work or include a vicinity map indicating the location of the historic properties or the potential 

for the presence of historic properties. Assistance regarding information on the location of or 

potential for the presence of historic resources can be sought from the State historic Preservation 

Officer or Tribal Historic Preservation Officer, as appropriate, and the National Register of 
Historic Places (see 33 CFR 330.4(g)). When reviewing pre-construction notifications, district 

engineers will comply with the current procedures for addressing the requirements of Section 
1 06 of the National Historic Preservation Act. The district engineer shall make a reasonable and 

good faith effort to carry out appropriate identification efforts, which may include background 

research, consultation, oral history interviews, sample field investigation, and field survey. Based 
on the information submitted and these efforts, the district engineer shall determine whether the 

proposed activity has the potential to cause an effect on the historic properties. Where the non­

Federal applicant has identified historic properties on which the activity may have the potential 

to cause effects and so notified the Corps, the non-Federal applicant shall not begin the activity 

until notified by the district engineer either that the activity has no potential to cause effects or 

that consultation under Section 106 of the NHPA has been completed. 



(d) The district engineer will notify the prospective permittee within 45 days of receipt of a 
complete preconstruction notification whether NHP A Section 106 consultation is required. 
Section 106 consultation is not required when the Corps determines that the activity does not 

have the potential to cause effects on historic properties (see 36 CFR 800.3(a». IfNHPA section 
106 consultation is required and will occur, the district engineer will notify the non- Federal 
applicant that he or she cannot begin work until Section 106 consultation is completed. Ifthe 
non- Federal applicant has not heard back from the Corps within 45 days, the applicant must still 
wait for notification from the Corps. 
(e) Prospective permittees should be aware that section 110k of the NHPA (16 U.S.C. 470h-
2(k» prevents the Corps from granting a permit or other assistance to an applicant who, with 
intent to avoid the requirements of Section 1 06 of the NHP A, has intentionally significantly 
adversely affected a historic property to which the permit would relate, or having legal power to 
prevent it, allowed such significant adverse effect to occur, unless the Corps, after consultation 
with the Advisory Council on Historic Preservation (ACHP), determines that circumstances 
justify granting such assistance despite the adverse effect created or permitted by the applicant. If 
circumstances justify granting the assistance, the Corps is required to notify the ACHP and 
provide documentation specifying the circumstances, the degree of damage to the integrity of 
any historic properties affected, and proposed mitigation. This documentation must include any 
views obtained from the applicant, SHPOffHPO, appropriate Indian tribes if the undertaking 
occurs on or affects historic properties on tribal lands or affects properties of interest to those 
tribes, and other parties known to have a legitimate interest in the impacts to the permitted 
activity on historic properties. 

21. Discovery of Previously Unknown Remains and Artifacts. If you discover any previously 
unknown historic, cultural or archeological remains and artifacts while accomplishing the activity 
authorized by this permit, you must immediately notify the district engineer of what you have found, and 
to the maximum extent practicable, avoid construction activities that may affect the remains and artifacts 
until the required coordination has been completed. The district engineer will initiate the Federal, Tribal 
and state coordination required to determine if the items or remains warrant a recovery effort or if the 
site is eligible for listing in the National Register of Historic Places. 

22. Designated Critical Resource Waters. Critical resource waters include, NOAA-managed marine 
sanctuaries and marine monuments, and National Estuarine Research Reserves. The district engineer 
may designate, after notice and opportunity for public comment, additional waters officially designated 
by a state as having particular environmental or ecological significance, such as outstanding national 
resource waters or state natural heritage sites. The district engineer may also designate additional critical 
resource waters after notice and opportunity for public comment. 

(a) Discharges of dredged or fill material into waters of the United States are not authorized by 
NWPs 7,12,14,16,17,21,29,31,35,39,40,42,43,44,49,50,51, and 52 for any activity 
within, or directly affecting, critical resource waters, including wetlands adjacent to such waters. 



(b) ForNWPs 3,8,10, l3, 15,18,19,22,23,25,27,28,30,33,34,36,37, and 38, notification 
is required in accordance with general condition 3 I ,for any activity proposed in the designated 
critical resource waters including wetlands adjacent to those waters. The district engineer may 
authorize activities under these NWPs only after it is detennined that the impacts to the critical 
resource waters will be no more than minimal. 

23. Mitigation. The district engineer will consider the following factors when detennining appropriate 
and practicable mitigation necessary to ensure that adverse effects on the aquatic environment are 
minimal: 

(a) The activity must be designed and constructed to avoid and minimize adverse effects, 
both temporary and pennanent, to waters of the United States to the maximum extent 
practicable at the project site (i.e., on site). 

(b) Mitigation in all its fonns (avoiding, minimizing, rectifying, reducing, or compensating 
for resource losses) will be required to the extent necessary to ensure that the adverse 
effects to the aquatic environment are minimal. 

(c) Compensatory mitigation at a minimum one-for-one ratio will be required for all wetland 
losses that exceed 111 O-acre and require preconstruction notification, unless the district 
engineer detennines in writing that either some other fonn of mitigation would be more 
environmentally appropriate or the adverse effects of the proposed activity are minimal, 
and provides a project-specific waiver of this requirement. For wetland losses of 111 0-
acre or less that require pre-construction notification, the district engineer may determine 
on a case-by-case basis that compensatory mitigation is required to ensure that the 
activity results in minimal adverse effects on the aquatic environment. Compensatory 
mitigation projects provided to offset losses of aquatic resources must comply with the 
applicable provisions of33 CFR part 332. 
(1) The prospective pennittee is responsible for proposing an appropriate compensatory 
mitigation option if compensatory mitigation is necessary to ensure that the activity 
results in minimal adverse effects on the aquatic environment. 
(2) Since the likelihood of success is greater and the impacts to potentially valuable 
uplands are reduced, wetland restoration should be the first compensatory mitigation 
option considered. 
(3) Ifpermittee-responsible mitigation is the proposed option, the prospective permittee is 
responsible for submitting a mitigation plan. A conceptual or detailed mitigation plan 
may be used by the district engineer to make the decision on the NWP verification 
request, but a final mitigation plan that addresses the applicable requirements of33 CFR 
332.4( c )(2}-(14) must be approved by the district engineer before the pennittee begins 
work in waters of the United States, unless the district engineer detennines that prior 
approval of the final mitigation plan is not practicable or not necessary to ensure timely 
completion ofthe required compensatory mitigation (see 33 CFR 332.3(k)(3)). 
(4) If mitigation bank or in-lieu fee program credits are the proposed option, the 
mitigation plan only needs to address the baseline conditions at the impact site and the 
number of credits to be provided. 



(5) Compensatory mitigation requirements (e.g., resource type and amount to be provided 
as compensatory mitigation, site protection, ecological performance standards, 
monitoring requirements) may be addressed through conditions added to the NWP 
authorization, instead of components of a compensatory mitigation plan. 

(d) For losses of streams or other open waters that require pre-construction notification, the 
district engineer may require compensatory mitigation, such as stream rehabilitation, 
enhancement, or preservation, to ensure that the activity results in minimal adverse 
effects on the aquatic environment. 

(e) Compensatory mitigation will not be used to increase the acreage losses allowed by the 
acreage limits of the NWPs. For example, if an NWP has an acreage limit of 1!2-acre, it 
cannot be used to authorize any project resulting in the loss of greater than 1!2-acre of 
waters of the United States, even if compensatory mitigation is provided that replaces or 
restores some of the lost waters. However, compensatory mitigation can and should be 
used, as necessary, to ensure that a project already meeting the established acreage limits 
also satisfies the minimal impact requirement associated with the NWPs. 

(f) Compensatory mitigation plans for projects in or near streams or other open waters will 
normally include a requirement for the restoration or establishment, maintenance, and 
legal protection (e.g., conservation easements) of riparian areas next to open waters. In 
some cases, riparian areas may be the only compensatory mitigation required. Riparian 
areas should consist of native species. The width of the required riparian area will address 
documented water quality or aquatic habitat loss concerns. Normally, the riparian area 
will be 25 to 50 feet wide on each side ofthe stream, but the district engineer may require 
slightly wider riparian areas to address documented water quality or habitat loss 
concerns. If it is not possible to establish a riparian area on both sides of a stream, or if 
the waterbody is a lake or coastal waters, then restoring or establishing a riparian area 
along a single bank or shoreline may be sufficient. Where both wetlands and open waters 
exist on the project site, the district engineer will determine the appropriate compensatory 
mitigation (e.g., riparian areas andlor wetlands compensation) based on what is best for 
the aquatic environment on a watershed basis. In cases where riparian areas are 
determined to be the most appropriate form of compensatory mitigation, the district 
engineer may waive or reduce the requirement to provide wetland compensatory 
mitigation for wetland losses. 

(g) Permittees may propose the use of mitigation banks, in-lieu fee pro grams, or separate 
permittee-responsible mitigation. For activities resulting in the loss of marine or estuarine 
resources, permittee-responsible compensatory mitigation may be environmentally 
preferable if there are no mitigation banks or in-lieu fee programs in the area that have 
marine or estuarine credits available for sale or transfer to the permittee. For pennittee­
responsible mitigation, the special conditions of the NWP verification must clearly 
indicate the party or parties responsible for the implementation and performance of the 
compensatory mitigation project, and, if required, its long-term management. 

(h) Where certain functions and services of waters of the United States are permanently 
adversely affected, such as the conversion of a forested or scrub-shrub wetland to a 
herbaceous wetland in a permanently maintained utility line right-of-way, mitigation may 
be required to reduce the adverse effects of the project to the minimal level. 



24. Safety of Impoundment Structures. To ensure that all impoundment structures are safely designed, 
the district engineer may require non-Federal applicants to demonstrate that the structures comply with 
established state dam safety criteria or have been designed by qualified persons. The district engineer 
may also require documentation that the design has been independently reviewed by similarly qualified 
persons, and appropriate modifications made to ensure safety. 

25. Water Quality. Where States and authorized Tribes, or EPA where applicable, have not previously 
certified compliance of an NWP with CWA Section 401, individual 401 Water Quality Certification 
must be obtained or waived (see 33 CFR 330.4(c)). The district engineer or State or Tribe may require 
additional water quality management measures to ensure that the authorized activity does not result in 
more than minimal degradation of water quality. 

26. Coastal Zone Management. In coastal states where an NWP has not previously received a state 
coastal zone management consistency concurrence, an individual state coastal zone management 
consistency concurrence must be obtained, or a presumption of concurrence must occur (see 33 CFR 
330.4( d)). The district engineer or a State may require additional measures to ensure that the authorized 
activity is consistent with state coastal zone management requirements. 

27. Regional and Case-By-Case Conditions. The activity must comply with any regional conditions 
that may have been added by the Division Engineer (see 33 CFR 330.4(e)) and with any case specific 
conditions added by the Corps or by the state, Indian Tribe, or U.S. EPA in its section 401 Water 
Quality Certification, or by the state in its Coastal Zone Management Act consistency determination. 

28. Use of Multiple Nationwide Permits. The use of more than one NWP for a single and complete 
project is prohibited, except when the acreage loss of waters of the United States authorized by the 
NWPs does not exceed the acreage limit of the NWP with the highest specified acreage limit. For 
example, if a road crossing over tidal waters is constructed under NWP 14, with associated bank 
stabilization authorized by NWP 13, the maximum acreage loss of waters of the United States for the 
total project cannot exceed 1I3-acre. 

29. Transfer of Nationwide Permit Verifications. If the permittee sells the property associated with a 
nationwide permit verification, the permittee may transfer the nationwide permit verification to the new 
owner by submitting a letter to the appropriate Corps district office to validate the transfer. A copy of 
the nationwide permit verification must be attached to the letter, and the letter must contain the 
following statement and signature: "When the structures or work authorized by this nationwide permit 
are still in existence at the time the property is transferred, the terms and conditions of this nationwide 
permit, including any special conditions, will continue to be binding on the new owner(s) of the 
property. To validate the transfer ofthis nationwide permit and the associated liabilities associated with 
compliance with its terms and conditions, have the transferee sign and date below." 

(Transferee) 

(Date) 



30. Compliance Certification. Each permittee who receives an NWP verification letter from the Corps 
must provide a signed certification documenting completion of the authorized activity and any required 
compensatory mitigation. The success of any required permittee-responsible mitigation, including the 
achievement of ecological performance standards, will be addressed separately by the district engineer. 
The Corps will provide the permittee the certification document with the NWP verification letter. The 
certification document will include: 

(a) A statement that the authorized work was done in accordance with the NWP 
authorization, including any general, regional, or activity-specific conditions; 

(b) A statement that the implementation of any required compensatory mitigation was 
completed in accordance with the permit conditions. If credits from a mitigation bank or 
in-lieu fee program are used to satisfy the compensatory mitigation requirements, the 
certification must include the documentation required by 33 CFR 332.3(1)(3) to confirm 
that the permittee secured the appropriate number and resource type of credits; and 

(c) The signature of the permittee certifying the completion of the work and mitigation. 

31. Pre-Construction Notification. 

(a) Timing. Where required by the terms of the NWP, the prospective permittee must notify the 
district engineer by submitting a pre-construction notification (PCN) as early as possible. The 
district engineer must determine if the PCN is complete within 30 calendar days of the date 
of receipt and, if the PCN is determined to be incomplete, notify the prospective permittee 
within that 30 day period to request the additional information necessary to make the PCN 
complete. The request must specify the information needed to make the PCN complete. As a 
general rule, district engineers will request additional information necessary to make the 
PCN complete only once. However, if the prospective permittee does not provide aU of the 
requested information, then the district engineer will notify the prospective permittee that the 
PCN is still incomplete and the PCN review process will not commence until all of the 
requested information has been received by the district engineer. The prospective permittee 
shall not begin the activity until either: 

(1) He or she is notified in writing by the district engineer that the activity may proceed 
under the NWP with any special conditions imposed by the district or division 
engineer; or 

(2) 45 calendar days have passed from the district engineer's receipt of the complete 
PCN and the prospective permittee has not received written notice from the district or 
division engineer. However, if the permittee was required to notify the Corps 
pursuant to general condition 18 that listed species or critical habitat might be 
affected or in the vicinity of the project, or to notify the Corps pursuant to general 
condition 20 that the activity may have the potential to cause effects to historic 
properties, the permittee cannot begin the activity until receiving written notification 
from the Corps that there is "no effect" on listed species or "no potential to cause 
effects" on historic properties, or that any consultation required under Section 7 of 
the Endangered Species Act (see 33 CFR 330.4(t) and/or Section 106 of the National 
Historic Preservation (see 33 CFR 330.4(g» has been completed. Also, work cannot 



begin under NWPs 21, 49, or 50 until the petnlittee has received written approval 
from the Corps. If the proposed activity requires a written waiver to exceed specified 
limits of an NWP, the petnlittee may not begin the activity until the district engineer 
issues the waiver. If the district or division engineer notifies the petnlittee in writing 
that an individual petnlit is required within 45 calendar days of receipt of a complete 
PCN, the petnlittee cannot begin the activity until an individual petnlit has been 
obtained. Subsequently, the permittee's right to proceed under the NWP may be 
modified, suspended, or revoked only in accordance with the procedure set forth in 33 
CFR 330.5(d)(2). 

(b) Contents of Pre-Construction Notification: The PCN must be in writing and include the 
following infotnlation: 

(1) Name, address and telephone numbers of the prospective permittee; 
(2) Location of the proposed project; 
(3) A description of the proposed project; the project's purpose; direct and indirect adverse 

environmental effects the project would cause, including the anticipated amount of loss 
of water ofthe United States expected to result from the NWP activity, in acres, linear 
feet, or other appropriate unit of measure; any other NWP(s), regional general permit(s), 
or individual petnlit(s) used or intended to be used to authorize any part of the proposed 
project or any related activity. The description should be sufficiently detailed to allow the 
district engineer to detetnline that the adverse effects of the project will be minimal and 
to detetnline the need for compensatory mitigation. Sketches should be provided when 
necessary to show that the activity complies with the terms of the NWP. (Sketches 
usually clarify the project and when provided results in a quicker decision. Sketches 
should contain sufficient detail to provide an illustrative description of the proposed 
activity (e.g., a conceptual plan), but do not need to be detailed engineering plans); 

(4) The PCN must include a delineation of wetlands, other special aquatic sites, and other 
waters, such as lakes and ponds, and perennial, intermittent, and ephemeral streams, on 
the project site. Wetland delineations must be prepared in accordance with the current 
method required by the Corps. The permittee may ask the Corps to delineate the special 
aquatic sites and other waters on the project site, but there may be a delay if the Corps 
does the delineation, especially if the project site is large or contains many waters of the 
United States. Furthermore, the 45 day period will not start until the delineation has been 
submitted to or completed by the Corps, as appropriate; 

(5) If the proposed activity will result in the loss of greater than 1!1 a-acre of wetlands and a 
PCN is required, the prospective permittee must submit a statement describing how the 
mitigation requirement will be satisfied, or explaining why the adverse effects are 
minimal and why compensatory mitigation should not be required. As an alternative, the 
prospective permittee may submit a conceptual or detailed mitigation plan. 

(6) If any listed species or designated critical habitat might be affected or is in the vicinity of 
the project, or if the project is located in designated critical habitat, for non-Federal 
applicants the PCN must include the name(s) of those endangered or threatened species 
that might be affected by the proposed work or utilize the designated critical habitat that 
may be affected by the proposed work. Federal applicants must provide documentation 
demonstrating compliance with the Endangered Species Act; and 



(7) For an activity that may affect a historic property listed on, determined to be eligible for 
listing on, or potentially eligible for listing on, the National Register of Historic Places, 
for non-Federal applicants the PCN must state which historic property may be affected by 
the proposed work or include a vicinity map indicating the location of the historic 
property. Federal applicants must provide documentation demonstrating compliance with 
Section 106 of the National Historic Preservation Act. 

(c) Form of Pre-Construction Notification: The standard individual permit application form 
(Form ENG 4345) may be used, but the completed application form must clearly indicate 
that it is a PCN and must include all of the information required in paragraphs (b)(I) through 
(7) of this general condition. A letter containing the required information may also be used. 

(d) Agency Coordination: 
(1) The district engineer will consider any comments from Federal and state agencies 

concerning the proposed activity's compliance with the terms and conditions of the 
NWPs and the need for mitigation to reduce the project's adverse environmental effects 
to a minimal level. 

(2) For all NWP activities that require pre-construction notification and result in the loss of 
greater than 1J2-acre of waters of the United States, for NWP 21, 29, 39,40,42,43,44, 
50, 51, and 52 activities that require pre-construction notification and will result in the 
loss of greater than 300 linear feet of intermittent and ephemeral stream bed, and for all 
NWP 48 activities that require pre-construction notification, the district engineer will 
immediately provide (e.g., via email, facsimile transmission, overnight mail, or other 
expeditious manner) a copy of the complete PCN to the appropriate Federal or state 
offices (U.S. FWS, state natural resource or water quality agency, EPA, State Historic 
Preservation Officer (SHPO) or Tribal Historic Preservation Office (THPO), and, if 
appropriate, the NMFS). With the exception ofNWP 37, these agencies will have 10 
calendar days from the date the material is transmitted to telephone or fax the district 
engineer notice that they intend to provide substantive, site-specific comments. The 
comments must explain why the agency believes the adverse effects will be more than 
minimal. If so contacted by an agency, the district engineer will wait an additional 15 
calendar days before making a decision on the preconstruction notification. The district 
engineer will fully consider agency comments received within the specified time frame 
concerning the proposed activity's compliance with the terms and conditions of the 
NWPs, including the need for mitigation to ensure the net adverse environmental effects 
to the aquatic environment of the proposed activity are minimal. The district engineer 
will provide no response to the resource agency, except as provided below. The district 
engineer will indicate in the administrative record associated with each pre-construction 
notification that the resource agencies' concerns were considered. For NWP 37, the 
emergency watershed protection and rehabilitation activity may proceed immediately in 
cases where there is an unacceptable hazard to life or a significant loss of property or 
economic hardship will occur. The district engineer will consider any comments received 
to decide whether the NWP 37 authorization should be modified, suspended, or revoked 
in accordance with the procedures at 33 CFR 330.5. 



(3) In cases of where the prospective permittee is not a Federal agency, the district engineer 
will provide a response to NMFS within 30 calendar days of receipt of any Essential Fish 
Habitat conservation recommendations, as required by Section 305(b)(4)(B) of the 
Magnuson-Stevens Fishery Conservation and Management Act. 

(4) Applicants are encouraged to provide the Corps with either electronic files or multiple 
copies of preconstruction notifications to expedite agency coordination. 

District Engineer's Decision 

1. In reviewing the PCN for the proposed activity, the district engineer will determine whether the 
activity authorized by the NWP will result in more than minimal individual or cumulative 
adverse environmental effects or may be contrary to the public interest. For a linear project, this 
determination will include an evaluation of the individual crossings to determine whether they 
individually satisfy the terms and conditions of the NWP(s), as well as the cumulative effects 
caused by all of the crossings authorized by NWP. If an applicant requests a waiver of the 300 
linear foot limit on impacts to intermittent or ephemeral streams or of an otherwise applicable 
limit, as provided for"in NWPs 13,21,29,36,39,40,42,43,44,50,51 or 52, the district 
engineer will only grant the waiver upon a written determination that the NWP activity will 
result in minimal adverse effects. When making minimal effects determinations the district 
engineer will consider the direct and indirect effects caused by the NWP activity. The district 
engineer will also consider site specific factors, such as the environmental setting in the vicinity 
of the NWP activity, the type of resource that will be affected by the NWP activity, the functions 
provided by the aquatic resources that will be affected by the NWP activity, the degree or 
magnitude to which the aquatic resources perform those functions, the extent that aquatic 
resource functions will be lost as a result of the NWP activity (e.g., partial or complete loss), the 
duration of the adverse effects (temporary or permanent), the importance of the aquatic resource 
functions to the region (e.g., watershed or ecoregion), and mitigation required by the district 
engineer. If an appropriate functional assessment method is available and practicable to use, that 
assessment method may be used by the district engineer to assist in the minimal adverse effects 
determination. The district engineer may add case-specific special conditions to the NWP 
authorization to address site-specific environmental concerns. 

2. If the proposed activity requires a PCN and will result in a loss of greater than 111 O-acre of 
wetlands, the prospective permittee should submit a mitigation proposal with the PCN. 
Applicants may also propose compensatory mitigation for projects with smaller impacts. The 
district engineer will consider any proposed compensatory mitigation the applicant has included 
in the proposal in determining whether the net adverse environmental effects to the aquatic 
environment of the proposed activity are minimal. The compensatory mitigation proposal may be 
either conceptual or detailed. If the district engineer determines that the activity complies with 
the terms and conditions of the NWP and that the adverse effects on the aquatic environment are 
minimal, after considering mitigation, the district engineer will notify the permittee and include 
any activity-specific conditions in the NWP verification the district engineer deems necessary. 
Conditions for compensatory mitigation requirements must comply with the appropriate 
provisions at 33 CFR 332.3(k). The district engineer must approve the final mitigation plan 
before the permittee commences work in waters of the United States, unless the district engineer 



detennines that prior approval of the final mitigation plan is not practicable or not necessary to 
ensure timely completion of the required compensatory mitigation. If the prospective pennittee 
elects to submit a compensatory mitigation plan with the peN, the district engineer will 
expeditiously review the proposed compensatory mitigation plan. The district engineer must 
review the proposed compensatory mitigation plan within 45 calendar days of receiving a 
complete peN and determine whether the proposed mitigation would ensure no more than 
minimal adverse effects on the aquatic environment. If the net adverse effects of the project on 
the aquatic environment (after consideration of the compensatory mitigation proposal) are 
detennined by the district engineer to be minimal, the district engineer will provide a timely 
written response to the applicant. The response will state that the project can proceed under the 
tenns and conditions of the NWP, including any activity-specific conditions added to the NWP 
authorization by the district engineer. 

3. If the district engineer determines that the adverse effects of the proposed work are more than 
minimal, then the district engineer will notify the applicant either: 

(a) That the project does not qualify for authorization under the NWP and instruct the 
applicant on the procedures to seek authorization under an individual permit; 

(b) that the project is authorized under the NWP subject to the applicant's submission of 
a mitigation plan that would reduce the adverse effects on the aquatic environment to 
the minimal level; or 

( c) that the project is authorized under the NWP with specific modifications or 
conditions. Where the district engineer determines that mitigation is required to 
ensure no more than minimal adverse effects occur to the aquatic environment, the 
activity will be authorized within the 45-day peN period, with activity-specific 
conditions that state the mitigation requirements. The authorization will include the 
necessary conceptual or detailed mitigation or a requirement that the applicant submit 
a mitigation plan that would reduce the adverse effects on the aquatic environment to 
the minimal level. When mitigation is required, no work in waters of the United 
States may occur until the district engineer has approved a specific mitigation plan or 
has determined that prior approval of a final mitigation plan is not practicable or not 
necessary to ensure timely completion of the required compensatory mitigation. 



NATIONWIDE PERMIT (NWP) REGIONAL CONDITIONS 
FOR THE STATE OF TEXAS 

The following regional conditions apply within the entire State of Texas: 

1. Compensatory mitigation is required at a minimum one-for-one ratio for all special 
aquatic site losses that exceed 1/10 acre and require pre-construction notification (PCN), 
and for all losses to streams that exceed 300 linear feet and require PCN, unless the 
appropriate District Engineer determines in writing that some other form of mitigation 
would be more environmentally appropriate and provides a project-specific waiver of this 
requirement. 

2. For all discharges proposed for authorization under nationwide permits (NWP) 3,6, 7, 
12, 14, 18, 19,25,27,29,39,40,41,42,43,44,51, and 52, into the following habitat 
types or specific areas, the applicant shall notify the appropriate District Engineer in 
accordance with the NWP General Condition 31, Pre-Construction Notification (PCN). 
The Corps of Engineers (Corps), except for the Tulsa District, will coordinate with the 
resource agencies as specified in NWP General Condition 31 (d) (PCN). The habitat 
types or areas are: 

a. Pitcher Plant Bogs: Wetlands typically characterized by an organic surface soil 
layer and include vegetation such as pitcher plants (Sarracenia sp.), sundews (Drosera 
sp.), and sphagnum moss (Sphagnum sp.). 

b. Bald Cypress-Tupelo Swamps: Wetlands comprised predominantly of bald 
cypress trees (Taxodium distichum), and water tupelo trees (Nyssa aquatica), that are 
occasionally or regularly flooded by fresh water. Common associates include red maple 
(Acer rubrum), swamp privet (Forestiera acuminata), green ash (Fraxinus pennsylvanica) 
and water elm (Planera aquatica). Associated herbaceous species include lizard's tail 
(Saururus cemuus), water mermaid weed (Proserpinaca spp.), buttonbush (Cephalanthus 
occidentalis) and smartweed (Polygonum spp.). (Eyre, F. H. Forest Cover Types ofthe 
United States and Canada. 1980. Society of American Foresters, 5400 Grosvenor Lane, 
Bethesda, Maryland 20814-2198. Library of Congress Catalog Card No. 80-54185) 

3. For all activities proposed for authorization under NWP 12 that involve a discharge of 
fill material associated with mechanized land clearing in a forested wetland, the applicant 
shall notify the appropriate District Engineer in accordance with the NWP General 
Condition 31 (Pre-Construction Notification) prior to commencing the activity. 

4. For all activities proposed for authorization under NWP 16, the applicant shall notify 
the appropriate District Engineer in accordance with the NWP General Condition 31 
(Pre-Construction Notification), and work cannot begin under NWP 16 until the applicant 
has received written approval from the Corps. 



NWP Regional Conditions, Texas. 9 March 2012 

The following regional conditions apply only within the Fort Worth District in the 
State of Texas: 

5. For all discharges proposed for authorization under all NWPs, into the area of Caddo 
Lake within Texas that is designated as a "Wetland ofInternational Importance" under 
the Ramsar Convention, the applicant shall notify the Fort Worth District Engineer in 
accordance with the NWP General Condition 31. The Corps will coordinate with the 
resource agencies as specified in NWP General Condition 31 (d) (Pre-Construction 
Notification). 

6. For all discharges proposed for authorization under NWP 43 that occur in forested 
wetlands, the applicant shall notify the Fort Worth District Engineer in accordance with 
the General Condition 31 (Pre-Construction Notification). 

7. For all discharges proposed for authorization under any nationwide permit in Dallas, 
Denton, and Tarrant Counties that are within the study area of the "Final Regional 
Environmental Impact Statement (EIS), Trinity River and Tributaries" (May 1986), the 
applicant shall meet the criteria and follow the guidelines specified in Section III ofthe 
Record of Decision for the Regional EIS, including the hydraulic impact requirements. A 
copy of these guidelines is available upon request from the Fort Worth District and at the 
District website www.swf.usace.army.mil (select "Permits"). 

8. Federal Projects. The applicant shall notify the Forth Worth District Engineer in 
accordance with the NWP General Condition 31, Pre-Construction Notification (PCN) 
for any regulated activity where the applicant is proposing work that would result in the 
modification or alteration of any completed Corps of Engineer projects that are either 
locally or federally maintained and for work that would occur within the conservation 
pool or flowage easement of any Corps of Engineers lake project. PCN's cannot be 
deemed complete until such time as the Corps has made a determination relative to 33 
USC Section 408, 33 CFR Part 208, Section 208.10, 33 CFR Part 320, Section 320.4. 

9. Invasive and Exotic Species. Best management practices are required where 
practicable to reduce the risk of transferring invasive plant and animal species to or from 
project sites. Information concerning state specific lists and threats can be found at: 
http://www .invasivespeciesinfo. gov/unitedstates/tx.shtml. Best management practices 
can be found at: http://www.invasivespeciesinfo.gov/toolkitiprevention.shtml. Known 
zebra mussel waters within can be found at: http://nas.er.usgs.gov/querieslzmbyst.asp. 

10. For all discharges proposed for authorization under NWPs 51 and 52, the Corps will 
provide the PCN to the US Fish and Wildlife Service as specified in NWP General 
Condition 31 (d)(2) for its review and comments. 
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NWP Regional Conditions, Texas. 9 March 2012 

The following regional conditions apply only within the Galveston District in the 
State of Texas: 

11. Nationwide pennit (NWP) 12 shall not be used to authorize discharges within 500 
feet of vegetated shallows and coral reefs; as defined by 40 CFR 230.43 and 230.44 
respectfully. Examples include, but not limited to: seagrass beds, oyster reefs, and coral 
reefs. 

12. For all 3-D seismic testing activities proposed for authorization under NWP 6, the 
applicant shall notify the Galveston District Engineer in accordance with the NWP 
General Condition 31 (Pre-Construction Notification). The pre-construction notification 
must state the time period for which the temporary fill is proposed, and must include a 
restoration plan for the special aquatic sites. 3-D seismic testing will not be authorized 
under NWP 6 within the Cowardin Marine System, Subtidal Subsystem; as defined by 
the U.S. Fish and Wildlife, Classification of Wetlands and Deepwater Habitats ofthe 
United States, December 1979IReprinted 1992. 

13. All NWPs, except NWP 3, shall not be used to authorize discharges into mangrove 
marshes. Mangrove marshes are dominated by mangroves (Avicennia sp. and 
Rhizophora sp.). (Preliminary Guide to Wetlands of the Gulf Coastal Plain. 1978. 
Technical Report - U.S. Anny Engineer Waterways Experiment Station: Y-78-5. P.O. 
Box 631, Vicksburg, Miss. 39180.) 

14. All NWPs , except NWP 3, shall not be used to authorize discharges into the 
following waters of the United States within the coastal zone of Texas: Coastal Dune 
Swales, "wetlands and other waters of the United States that are fonned as depressions 
within and among multiple beach ridge barriers, dune complexes, or dune areas adjacent 
to beaches fronting the tidal waters of the Gulf of Mexico and adjacent to the tidal waters 
of bays and estuaries. Coastal dune swales are generally comprised either of 
impenneable muds that act as reservoirs which collect precipitation or of groundwater 
nourished wetlands in sandy soils. As such, they generally have a high fresh to brackish 
water table. Vegetation species characteristically found in coastal dune swales include 
but are not limited to marshhay cordgrass (Spartina patens), gulfdune paspalum 
(Paspalum monostachyum), bulrush (Scirpus spp.), seashore paspalum (Paspalum 
vaginatum), common reed (Phragmites australis), groundsel bush (Baccharis halimifolia), 
rattlebush (Sesbania drummondii), camphor weed (Pluchea camphorata), smartweed 
(Polygonum spp.), water hyssop (Bacopa monnieri), cattail (Typha spp.), umbrella sedge 
(Cyperus spp.), softrush (Juncus spp.), sedge (Carex spp.), beakrush (Rhynchospora 
spp.), frog-fruit (Phyla spp.), duckweed (Lemna spp.), buttonweed (Diodia virginiana), 
mist flower (Eupatorium coelestinum), creeping spotfiower (Acmella oppositifolia var. 
repens), pennywort (Hydrocotyle spp.), and bushy bluestem (Andropogon glomeratus)." 
(U.S. Fish and Wildlife Service, Houston, Texas, and the Texas General Land Office, 
Austin, Texas). 
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NWP Regional Conditions, Texas. 9 March 2012 

15. For all discharges and work proposed in tidal waters underNWPs 14 and 18 the 
applicant shall notify the Galveston District Engineer in accordance with the NWP 
General Condition 31 (Pre-Construction Notification). The Corps will coordinate with 
the National Marine Fisheries Service in accordance with NWP General Condition 31(d) 
(Pre-Construction Notification). 

16. For all work in the San Jacinto River Waste Pits (SJWP) Area ofConcem (AOC), 
authorized under a NWP, requires a waiver from the Galveston District Engineer. The 
applicant shall notify the Galveston District Engineer (DE) in accordance with the NWP 
General Condition 31, Pre-Construction Notification (PCN). This PCN shall be used to 
review the project to determine if it will result in more than minimal effects to the region, 
and does not lessen the restriction provided by any General Condition of the NWPs. The 
applicant must receive written approval, including a waiver from the Galveston DE prior 
to starting work in jurisdictional areas of waters of the United States. 

17. The use ofNWP 51 and 52 are administratively denied, within the Galveston 
District boundaries. 

The following regional conditions apply only within the Albuquerque District in the 
State of Texas: 

18. Nationwide Permit No. 23 - Approved Categorical Exclusions. Notification to the 
District Engineer in accordance with General Condition 31 (Pre-Construction 
Notification) is required for all proposed activities under nationwide permit 23. 

19. Nationwide Permit No. 27 - Aquatic Habitat Restoration, Establishment. and 
Enhancement Activities. For all proposed activities under Nationwide Permit 27 that 
require Pre-Construction Notification, a monitoring plan commensurate with the scale of 
the proposed restoration project and the potential for risk to the aquatic environment must 
be submitted to the Corps. (See "Guidelines for Nationwide Permit 27 Submittals" at 
http://www.spa.usace.army.mil/reg/). 

20. Nationwide Permits No. 29 - Residential Developments, and No. 39 - Commercial 
and Institutional Developments. These permits do not authorize channelization or 
relocation of any intermittent or perennial water course regardless of size or rate of flow, 
except when, as determined by the Albuquerque District, the proposed channelization 
would impact a previously channelized stream reach, or the relocation would result in a 
net increase in functions of the aquatic ecosystem within the watershed. 

21. Activities in Special Aquatic Sites, Including Wetlands. Notification to the District 
Engineer in accordance with General Condition 31 (Pre-Construction Notification) is 
required for all proposed impacts that exceed 1110 acre in special aquatic sites, including 
wetlands. 
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NWP Regional Conditions, Texas. 9 March 2012 

22. Activities in Intennittent and Perennial Streams. Notification to the District 
Engineer in accordance with General Condition 31 (Pre-Construction Notification) is 
required for all proposed activities that involve fills greater than 1/10 acre in perennial or 
intennittent streams and is not covered by other notification requirements. 

23. Springs. All nationwide pennits require preconstruction notification pursuant to 
General Condition 31 for discharges of dredged or fill material within 100 feet of the 
point of groundwater discharge of natural springs. A spring source is defined as any 
location where ground water emanates from a point in the ground and a jurisdictional 
nexus to another water of the United States. For purposes of this regional condition, 
springs do not include seeps or other discharges which lack a jurisdictional nexus to 
another water of the United States. 

24. Suitable Fill. Use of broken concrete or used tires fonned into bales as fill or bank 
stabilization material requires notification to the District Engineer in accordance with 
General Condition 31 (Pre-Construction Notification). Applicants must demonstrate that 
soft engineering methods utilizing native or non-manmade materials are not practicable 
(with respect to environment, cost, existing technology, and logistics), before broken 
concrete or used tires as bales are allowed as suitable fill. 
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Attachment 1 
Conditions of Section 401 Certification for Nationwide Permits and General Conditions 

General Condition 12 (Soil Erosion and Sediment Controls) 

Erosion control and sediment control BMPs described in Attachment 2 are required with the use of this 
general condition. If the applicant does not choose one of the BMPs listed in Attachment 2, an 
individual 401 certification is required. 

General Condition 25 (Water Quality) 

Post-construction total suspended solids (TSS) BMPs described in Attachment 2 are required with the 
use of this general condition. If the applicant does not choose one of the BMP's listed in Attachment 2, 
an individual 401 certification is required. Bridge deck runoff is exempt from this requirement. 

General Condition 23 (Mitigation) 

The U.S. Army Corps of Engineers will copy the TCEQ on all mitigation waivers sent to applicants. 

The U.S. Army Corps of Engineers will copy the TCEQ on all written approvals of waivers for impacts to 
ephemeral, intermittent or perennial streams. 

All NWPs except for NWP 3 

These NWPs are not authorized for use in coastal dune swales in Texas. 

NWP 3 (Maintenance) 

Soil Erosion and Sediment Controls under General Condition 12 are required. 

NWP 6 (Survey Activities) 

Soil Erosion and Sediment Controls under General Condition 12 are required. 

NWP 7 (Outfall Structures and Associated Intake Structures) 

Soil Erosion and Sediment Controls under General Condition 12 are required. 

NWP 12 (Utility Line Activities) 

Soil Erosion and Sediment Controls under General Condition 12 are required. Post-construction TSS 
controlS under General Condition 25 are required. 

NWP 13 (Bank Stabilization) 

Soil Erosion and Sediment Controls under General Condition 12 are required. 
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Attachment 1 
Conditions of Section 401 Certification for Nationwide Permits and General Conditions 

NWP 14 (Linear Transportation Projects) 

Soil Erosion and Sediment Controls under General Condition 12 are required. Post-construction TSS . 
controls under General Condition 25 are required. 

NWP 15 (U.S. Coast Guard Approved Bridges) 

Soil Erosion and Sediment Controls under General Condition 12 are required. 

NWP 16 (Return Water From Upland Contained Disposal Areas) 

Activities that would be regulated under Standard Industrial Classification (SIC) codes 1442 and 1446 
(industrial and construction sand and gravel mining ) are not eligible for this NWP. Effluent from an 
upland contained disposal area shall not exceed a TSS concentration of 300 mg/L unless a site-specific 
1'8S limit, or a site specific correlation curve for turbidity (nephelometric turbidity units (NTU)) versus 
(TSS) has been approved by TCEQ. 

NWP 17 (Hydropower Projects) 

Soil Erosion and Sediment Controls under General Condition 12 are required. Post-construction TSS 
controls under General Condition 25 are required. 

NWP 18 (Minor Discharges) 

Soil Erosion and Sediment Controls under General Condition 12 are required. Post-construction TSS 
controls under General Condition 25 are required. 

NWP 19 (Minor Dredging) 

Soil Erosion and Sediment Controls under General Condition 12 are required. 

NWP 21 (Surface Coal Mining Operations) 

Soil Erosion and Sediment Controls under General Condition 12 are required. Post-construction TSS 
controls under General Condition 25 are required. 

NWP 22 (Removal of Vessels) 

Soil Erosion and Sediment Controls under General Condition 12 are required. 

NWP 25 (Structural Discharges) 

Soil Erosion and Sediment Controls under General Condition 12 are required. 

NWP 27 (Aquatic Habitat Restoration. Establishment. and Enhancement Activities) 

Soil Erosion and Sediment Controls under General Condition 12 are required. 
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Attachment 1 
Conditions of Section 401 Certification for Nationwide Permits and General Conditions 

NWP 29 (Residential Developments) 

Soil Erosion and Sediment Controls under General Condition 12 are required. Post-construction TSS 
controls under General Condition 25 are required. 

NWP go (Moist Soil Management for Wildlife) 

Soil Erosion and Sediment Controls under General Condition 12 are reql:lired. 

NWP 31 (Maintenance of Existing Flood Control Facilities) 

Soil Erosion and Sediment Controls under General Condition 12 are required. Post-construction TSS 
controls under General Condition 25 are required. 

NWP 32 (Completed Enforcement Actions) 

Soil Erosion and Sediment Controls under General Condition 12 are required. 

NWP 33 (Temporary Construction. Access and Dewatering) 

Soil Erosion and Sediment Controls under General Condition 12 are required. 

NWP 36 (Boat Ramps) 

The U.S. Army Corps of Engineers will copy the TCEQ on all written waivers for discharges greater than 
the 50 cubic yard limit or boat ramps greater than 20 feet in width. Soil Erosion and Sediment Controls 
under General Condition 12 are required. Post-construction TSS controls under General Condition 25 

are required. 

NWP 37 (Emergency Watershed Protection and Rehabilitation) 

Soil Erosion and Sediment Controls under General Condition 12 are required. 

NWP 38 (Cleanup of Hazardous and Toxic Waste) 

Soil Erosion and Sediment Controls under General Condition 12 are required. 

NWP 39 (Commercial and Institutional Developments) 

Soil Erosion and Sediment Controls under General Condition 12 are required. Post-construction 1'8S 
controls under General Condition 25 are required. 

NWP 40 (Agricultural Activities) 

Soil Erosion and Sediment Controls under General Condition 12 are required. Post-construction TSS 
controls under General Condition 25 are required. 
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Attachment 1 
Conditions of Section 401 Certification for Nationwide Permits and General Conditions 

NWP 41 (Reshaping Existing Drainage Ditches) 

Soil Erosion and Sediment Controls under General Condition 12 are required. Post-construction TSS 
controls under General Condition 25 are required. 

NWP 42 (Recreational Facilities) 

Soil Erosion and Sediment Controls under General Condition 12 are required. Post-construction TSS 
controls under General Condition 25 are required. 

NWP 43 (Stormwater Management Facilities) 

Soil Erosion and Sediment Controls under General Condition 12 are required. 

NWP 44 (Mining Activities) 

Soil Erosion and Sediment Controls under General Condition 12 are required. Post-construction TSS 
controls under General Condition 25 are required. 

NWP 45 (Repair of Uplands Damaged by Discrete Events) 

Soil Erosion and Sediment Controls under General Condition 12 are required. Post-construction TSS 
controls under General Condition 25 are required. 

NWP 46 (Discharges in Ditches) 

Soil Erosion and Sediment Controls under General Condition 12 are required. 

NWP 49 (Cgal ReminingActivities) 

Soil Erosion and Sediment Controls under General Condition 12 are required. Post-construction TSS 
controls under General Condition 25 are required. 

NWP 50 (Underground Coal Mining Activities) 

Soil Erosion and Sediment:Controls under General Condition 12 are required. Post-construction TSS 
controls under General Condition 25 are required. 

NWP 51 (Land-Based Renewal Energy Generation Facilities) 

Soil Erosion and Sediment Controls under General Condition 12 are required. Post-construction TSS 
controls under General Condition 25 are required. 

NWP 52 (Water-Based Renewal Energy Generation Pilot Projects) 

Soil Erosion and Sediment Controls under General Condition 12 are required. Post-construction TSS 
controls under General Condition 25 are required. 
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Attachment 2 
401 Water Quality Certification Best Management Practices (BMPs) for Nationwide 

Permits 

Below are the 401 water quality certification conditions the Texas Commission on Environmental 
Quality (TCEQ) added to the February 21,2012 issuance of Nationwide Permits (NWP), as 
described in the Federal Register (Vol. 77, No. 34, pages 10184-10290). 

Additional information regarding these conditions, including descriptions of the best 
management practices (BMPs), can be obtained from the TCEQ by contacting the 401 
Coordinator, MC-150, P.O. Box 13087, Austin, Texas 78711-3087 or from the appropriate U.S. 
Army Corps of Engineers district office. 

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 for NWPs 3, 6, 7, 12, 
13,14,15,17,18,19,21,22,25,27,29,30,31,32,33,36,37,38,39,40,41,42,43,44,45,46,49, 
50, 51, and 52. If the applicant does not choose one of the BMPs listed, an individual 401 
certification is required. BMPs for NWP 52 apply only to land-based impacts from attendant 
features. 

o Temporary Vegetation o Blankets/Matting 

o Mulch o Sod 

o Interceptor Swale o Diversion Dike 

o Erosion Control Compost o Mulch Filter Socks 

o Compost Filter Socks 

ll. 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. 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 BMP's must be maintained and remain in place until the dredged material is 
stabilized. At least one of the following BMPs must be maintained and remain in place until the 
area has been stabilized for NWPs 3, 6, 7, 12, 13, 14, 15, 17, 18, 19, 21, 22, 25, 27, 29, 30, 31,32, 
33, 36, 37, 38, 39, 40, 41,42,43,44, 45, 46, 49, 50, 51, and 52. If the applicant does not choose 
one of the BMPs listed, an individual 401 certification is required. BMPs for NWP 52 apply only 
to land-based impacts from attendant features. 

o Sand Bag Berm o RockBerm 

o Silt Fence o Hay Bale Dike 
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Attachment 2 
401 Water Quality Certification- Best Management Practices (BMPs) for Nationwide 

Permits 

o Triangular Filter Dike o Brush Berms 

o Stone Outlet Sediment Traps o Sediment Basins 

o Erosion Control Compost o Mulch Filter Socks 

o Compost Filter Socks 

III. 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 for NWPs 12,14,17,18,21,29, 
31,36,39,40,41,42,44,45,49,50,-51, andS2. lithe applicant does not choose one ofthe BMPs 
listed, an individual 401 certification is required.. BMPs for NWP 52 apply only to land-based 
impacts from attendant features. Runoff from bridge decks has been exempted from the 
requirement for post constIv.ction TSS controls. 

o Retention/Irrigation Systems o Constructed Wetlands 

o Extended Detention Basin o Wet Basins 

o Vegetative Filter Strips o Vegetation lined drainage ditches 

o Grassy Swales o Sand Filter Systems 

o Erosion Control Compost o Mu1ch Filter Socks 

o Compost Filter Socks o Sedimentation Chambers* 

* Only to be used when there is no space available for other approved BMPs. 

IV. NWP 16: Return Water from Upland Contained Dis.posal Areas 

Effluent from an upland contained disposal area shall not exceed a TSS concentration of 300 
mg/L unless a site-,specific TSS limit,or a site specific correlation curve for turbidity 
(nephelometric turbidity units (NTU)) versus (TSS) has been approved by TCEQ. 

V. NWP 29, 39, 40, 42, 43, 44, 50, 51, and 52 

The Corps will copy the TCEQ on all authorizations for impacts of greater than 300 linear feet of 
intermittent and ephemeral streams. 
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Attachment 2 
401 Water Quality Certification Best Management Practices (BMPs) for Nationwide 

Permits 

VI. NWP 1.3 and 41 

The Corps will copy the TCEQ on all authorizations for impacts greater than 500 linear feet in 
length of ephemeral, intermittent, perennial streams or drainage ditches. 

VII. NWP36 

The Corps will copy the TCEQ on all authorizations for discharges greater than the 50 cubic yard 
limit or boat ramps greater than 20 feet in width. 

VIII. All mvps except NWP 3 

These NWPs are not authorized for use in coastal dune swales in Texas. 
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Attachment 3 
Reference to Nationwide Permits Best Management Practices Requirements 

NWP Permit Description Erosion Sediment Post 
Control Control Construction 

TSS 

1 Aid to Navigation 

2 Structures in Artificial Canals 

3 Maintenance 
X X 

4 Fish and Wildlife Harvesting, Enhancement 
and Attraction Devices and Activities 

5 Scientific Measurement Devices 

6 Survey Activities *Trenching X X 

7 Outfall Structures and Associated Intake 
X X 

Structures 

8 Oil and Gas Structures on the Outer 
Continental Shelf 

9 Structures in Fleeting and Anchorage Areas 

10 Mooring Buoys 

11 Temporary Recreational Structures 

Utility Line Activities 
X 

12 
X X 

13 Bank Stabilization X X 

Linear Transportation Projects 
X X X 

14 

15 U.S. Coast Guard Approved Bridges 
X X 

16 Return Water From Upland Contained 
Disposal Areas 

Hydropower Projects 
X 

17 
X X 

18 Minor Discharges 
X X X 

19 Minor Dredging X X 

20 Response Operations for Oil and Hazardous 
Substances 

Surface Coal Mining Operations X 
21 

X X 

22 Removal of Vessels 
X X 
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Attachment 3 
Reference to Nationwide Permits Best Management Practices Requirements 

NWP Permit Description Erosion Sediment Post 
Control Control Constnlction 

TSS 

23 Appr-oved Categorical Exclusions 

24 Indian Tribe or State Administered Section 
404 Programs 

25 Structural Discharges X X 

26 [Reserved] 

27 Aquatic Habitat Restoration, Establishment, X X 

and Enhancement Activities 

28 Modifications of Existing Marinas 

29 Residential Developments X X X 

30 Moist Soil Management for Wildlife X X 

31 Maintenance of Existing Flood Control X X X 

Facilities 

32 Completed Enforcement Actions X X 

33 Temporary Construction, Access and X X 

Dewatering 

34 Cranberry Production Activities 

3'5 Maintenance Dredging of Existing Basins 

36 Boat Ramps X X X 

37 Emergency Watershed Protection and X X 

Rehabilitation 

38 Cleanup of Hazardous and ToXic Waste X X 

39 Commercial and Institutional Developments X X X 

40 Agricultural Activities X X X 

41 Reshaping Existing Drainage Ditches X X X 

42 Recreational Facilities X X X 

43 Stormwater Management Facilities X X 

44 Mining Activities X X X 
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Attachment 3 
Reference to Nationwide Permits Best Management Practices Requirements 

NWP Permit Description Erosion Sediment Post 
Control Control Construction 

TSS 

45· Repair of Uplands Damaged by Discrete X X X 

Events 

46. Discharges in Ditches X X 

47· [Reserved] 

48. Existing Commercial Shellfish Aquaculture 
Activities 

49· Coal Remining Activities X X X 

50. Underground Coal Mining Activities X X X 

51. Land-Based Renewable Energy Generation X X X 
Facilities 

Water-Based Renewable Energy Generation X X X 
52. 

Pilot Projects 
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Temporary Vegetation 

Attachment 4 
Description of BMPs 

EROSION CONTROL BMPs 

Description: Vegetation can be used as a temporary or permanent stabilization technique for 
areas disturbed by construction. Vegetation effectively reduces erosion in swales, stockpiles, 
berms, mild to medium slopes, and along roadways. Other techniques such as matting, mulches, 
and grading may be required to assist in the establishment of vegetation. 

Materials: 

• The type of temporary vegetation used on a site is a function of the season and the availability 
of water for irrigation. 

• Temporary vegetation should be selected appropriately for the area. 

• County agricultural extension agents are a good source for suggestions for temporary 
vegetation . 

• All seed should be high quality, U.S. Dept. of Agriculture certified seed. 

Installation: 

• Grading must be completed prior to seeding. 

• Slopes should be minimized. 

• Erosion control structures should be installed . 

• Seedbeds should be well pulverized, loose, and uniform. 

• Fertilizers should be applied at appropriate rates. 

• Seeding rates should be applied as recommended by the county agricultural extension agent. 

• The seed should be applied uniformly. 

• Steep slopes should be covered with appropriate soil stabilization matting. 

Blankets and Matting 

Description: Blankets and matting material can be used as an aid to control erosion on critical 
sites during the establishment period of protective vegetation. The most common uses are in 
channels, interceptor swales, diversion dikes, short, steep slopes, and on tidal or stream banks .. 
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Materials: 

Attachment 4 
Description of BMPs 

New types of blankets and matting materials are continuously being developed. The Texas 
Department of Transportation (TxDOT) has defined the critical performance factors for these 
types of products and has established minimum performance standards which must be met for 
any product seeldng to be approved for use within any ofTxDOT's construction or maintenance 
activities. The products that have been approved by TxDOT are also appropriate for general 
construction site stabilization. TxDOT maintains a web site at . 
http://www.txdot.gov/business/doin~business/product_evaluation/erosion_control.htm 
which is updated as new products are evaluated. 

Installation:· 

• Install in accordance with the manufacturers recommendations. 

• Proper anchoring of the material. 

• Prepare a friable seed bed relatively free from clods and rocks and any foreign material. 

• Fertilize and seed in accordance with seeding or other type of planting plan.' 

• Erosion stops should extend beyond the channel liner to fun design cross-section of the 
channel. 

• A uniform trench perpendicular to line of flow may be dug with a spade or a mechanical 
trencher. 

• Erosion stops should be deep enough to penetrate solid material or below level of ruling in 
sandy soils. 

• Erosion stop mats should be wide enough to allow turnover at bottom of trench for stapling, 
while maintaining the top edge flush with channel surface. . 

Mulch 

Description: Mulching is the process of applying a material to the exposed soil surface to 
protect it from erosive forces and to conserve soil moisture until plants can become established. 
When seeding critical sites, sites with adverse soil conditions or seeding on other than optimum 
seeding dates, mulch material should be applied immediately after seeding. Seeding during 
optimum seeding dates and with favorable soils and site conditions will riot need to be mulched. 

Materials: 

• Mulch may be small grain straw which should be applied uniformly, 

• On slopes 15 percent or greater, a binding chemical must be applied to the surface. 
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Attachment 4 
Description of BMPs 

• Wood-fiber or paper-fiber mulch may be applied by hydroseeding. 

• Mulch nettings may be used. 

• Wood chips may be used where appropriate. 

Installation: 

Mulch anchoring should be accomplished immediately after mulch placement. This may be done 
by one of the fonowing methods: peg and twine, mulch netting, mulch anchoring tool, or liquid 
mulch binders. 

Description: Sad is appropriate for disturbed areas which require immediate vegetative 
covers, or where sodding is preferred to other means of grass establishment. Locations 
particularly suited to stabilization with sad are waterways carrying intermittent flow, areas 
around drop inlets or in grassed swales, and residential or commercial lawns where quick use or 
aesthetics are factors. Sad is composed ofliving plants and those plants must receive adequate 
care in order to provide vegetative stabilization on a disturbed area. 

Materials: 

• Sad should be machine cut at a uniform soil thickness. 

• Pieces of sod should be cut to the supplier's standard width and length. 

• Torn or uneven pads are not acceptable. 

• Sections of sad should be strong enough to support their own weight and retain their size and 
shape when suspended from a firm grasp. 

• Sod should be harvested, delivered, and installed within a period of 36 hours. 

Installation: 

• Areas to be sodded should be brought to final grade. 

• The surface should be cleared of all trash and debris. 

• Fertilize according to soil tests". 

• Fertilizer should be worked into the soil. 

• Sad should not be cut or laid in excessively wet or dryweather. 
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Attachment 4 
Description ofBMPs 

• Sad should not be laid on soil surfaces that are frozen. 

• During periods of high temperature, the soil should be lightly irrigated. 

• The first row of sod should be laid in a straight Hne with subsequent rows placed parallel to and 
butting tightly against each other. 

• Lateral joints should be staggered to promote more uniform growth and strength. 

• Wherever erosion may be a problem, sod should be laid with staggered joints and secured. 

• Sod should be installed with the length perpendicular to the slope (on the contour). 

• Sod should be rolled or tamped. 

• Sod should be irrigated toa sufficient depth. 

• Watering should be performed as often as necessary to maintain soil moisture. 

• The first mowing should not be attempted until the sod is firmly rooted. 

• Not more than one third of the grass leaf should be removed at anyone cutting. 

Interceptor Swale 

Interceptor swales are used to shorten the length 'of exposed slope by intercepting runoff, prevent 
off-site runoff from entering the disturbed area, and prevent sediment-laden runoff from leaving 
a disturbed site. They may have a v-shape or be trapezoidal with a flat bottom and side slopes of 
3:1 or flatter. The outflow from a swale should be directed to a stabilized outlet or sediment 
trapping device. The swales should remain in place until the disturbed area is permanently 
stabilized. . 

Materials: 

• Stabilization should consist of a layer of crushed stone three inches thick, riprap or high 
velocity erosion control mats. 

• Stone stabilization should be used when grades exceed 2% or velocities exceed 6 feet per 
second. 

• Stabilization should extend across the bottom of the swale and up both sides of the channel to a 
minimum height ofthree inches above the design water surface elevation based on a 2-year, 
24-hour storm. 
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Installation: 

• An interceptor swale should be installed across exposed slopes during construction and should 
intercept no more than 5 acres of runoff. 

• All earth removed and not needed in construction should be disposed of in an approved spoils 
site so that it will not interfere with the functioning of the swale or contribute to siltation in 
other areas of the site. 

• All trees, brush, stumps, obstructions and other material should be removed and disposed of so 
as not to interfere with the proper functioning of the swale. 

• Swales should have a maximum depth of 1.5 feet with side slopes of 3:1 or flatter. Swales should 
have positive drainage for the entire length to an outlet. 

• When the slope exceeds 2 percent, or velocities exceed 6 feet per second (regardless of slope), 
stabilization is required. Stabilization should be crushed stone placed in a layer of at least 3 
inches thick or may be high velocity erosion control matting. Check dams are also 
recommended to reduce velocities in the swales possibly reducing the amount of stabilization 
necessary. 

• Minimum compaction for the swale should be 90% standard proctor density. 

Diversion Dikes 

A temporary diversion dike is a barrier created by the placement of an earthen embankment to 
reroute the flow of runoff to an erosion control device or away from an open, easily erodible area. 
A diversion dike intercepts runoff from small upland areas and diverts it away from exposed 
slopes to a stabilized outlet, such as a rock berm, sandbag berm, or stone outlet structure. These 
controls can be used on the perimeter of the site to prevent runoff from entering the construction 
area. Dikes are generally used for the duration of construction to intercept and reroute runoff 
from disturbed areas to prevent excessive erosion until permanent drainage features are installed 
andlor slopes are stabilized . 

. Materials: 

• Stone stabilization (required for velocities in excess of 6 fps) should consist of riprap placed in 
a layer at least 3 inches thick and should extend a minimum height of 3 inches above the design 
water surface up the existing slope and the upstream face of the dike. 

• Geotextile fabric should be a non-woven polypropylene fabric designed specifically for use as a 
soil filtration media with an approximate weight of 6 oz./yd2 , a Munen burst rating of 140 psi, 
and having an equivalent opening size (EOS) greater than a #50 sieve. 

Installation: 

• Diversion dikes should be installed prior to and maintained for the duration of construction 
and should intercept no more than 10 acres of runoff. 
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Description ofBMPs 

• Dikes should have a minimum top width of 2 feet and a minimum height of compacted fill of 18 
inches measured form the top of the existing ground at the upslope toe to top of the dike and 
have side slopes of3:1 or flatter. 

• The soil for the dike should be placed in lifts of 8 inches or less and be compacted to 95 % 
standard proctor density. 

• The channel, which is formed by the dike, must have positive drainage for its entire length to 
an outlet. 

• When the slope exceeds 2 percent, or velocities exceed 6 feet per second (regardless of slope), 
stabilization is required. In situations where velocities do not exceed 6 feet per second, 
vegetation may be used to control erosion. . 

Erosion Control Compost 

Description: Erosion control compost (ECC) can be used as an aid to control erosion on critical 
sites during the establishment period of protective vegetation. The most common uses are on 
steep slopes, swales, diversion dikes, and on tidal or stream banks. 

Materials: 

New types of erosion control compost 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. txdotogov /business/ contractors_consultants/recycling/ compost.htm that provides 
information on compost specification data. 

ECC 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 (US EPA) 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 Texas Administration Code (TAC), Chapter 332, and all other relevant 
requirements for compost productS outlined in TAC, Chapter 332. Testingrequirements 
required by the TCEQ are defined in TAC Chapter 332, including Sections §332.71 Sampling and 
Analysis·Requirements for Final Products and §332.72 Final Product Grades. Compost 
specification data approved by TxDOT are appropriate to use for ensuring the use of quality 
compost materials or for guidance. 

Testing standards are dependent upon the intended use for the compost and ensures product 
safety, and product performance regarding the product's specific use. The appropriate compost 
sampling and testing protocols included in the United States Composting Council (USCC) Test 
Methods for the Examination of Composting and Compost (TMECC) should be conducted on 
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Description ofBMPs 

compost products used for ECC to ensure that the products used will not impact public health, 
safety, and the environment and to promote production and marketing of quality composts that 
meet analytical standards. TMECC is a laboratory manual that provides protocols for the 
composting industry and test methods for compost analysis. TMECC provides protocols to 
sample, monitor, and analyze materials during all stages of the composting process. Numerous 
parameters that might be of concern in compost can be tested by following protocols or test 
methods listed in TMECC. TMECC information can be found at 
http://www.tmecc.org/bnecc/index.html. The USCC Seal of Testing Assurance (STA) program 
contains information regarding compost STA certification. STA program information can be 
found at http://tmecc.org/sta/STA_program_description.hbnl. 

Installation: 

• Install in accordance with current TxDOT specification. 

• Use on slopes 3:1 or flatter. 

• Apply a 2 inch uniform layer unless otherwise shown on the plans or as directed. 

• When ro1ling is specified, use a light corrugated drum roller. 

Mulch and Compost Filter Soc1<s 

Description: Mulch and compost filter socks (erosion control logs) are used to intercept and 
detain sediment laden run-off from unprotected areas. When properly used, mulch and compost 
filter socks can be highly effective at controlling sediment from disturbed areas. They cause 
runoff to pond which allows heavier solids to settle. Mulch and compost filter socks are used 
during the period of construction near the perimeter of a disturbed area to intercept sediment 
while allowing water to percolate through. The sock should remain in place until the area is 
permanently stabilized. Mulch and compost filter socks may be installed in construction areas 
and temporarily moved during the day to allow construction activity provided it is replaced and 
properly anchored at the end of the day. Mulch and compost filter socks may be seeded to allow 
for quick vegetative growth and reduction in run-off velocity. 

Materials: 

New types of mulch and compost filter 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. Milich and compost filter socks used within any TxDOT construction 
or maintenance activities must meet material specifications in accordance with TxDOT 
specification 5049. TxDOT maintains a website at 
http://www.txdot.gov /business/ contractors_consultants/recycling/ compost.htm that provides 
information on compost specification data. 
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DesCl'iption of BMPs 

Mulch and compost filter 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 for mulch and compost filter socks, products should meet all applicable 
state ahd federal regulations, including but not limited to the United States Environmental 
ProtectiohAgency (USEPA) Code of Federal Regulations (CFR), Title 40, Part 503 Standards for 
Class A biosolids and Texas Natural Resource Conservation Commission Health and Safety 
Regulations as defined in the Texas Administration Code (TAC), Chapter 332, and all other 
relevant requirements for compostproductsoutlined in TAC, Chapter332. Testing requirements 
required by the TCEQ are defined in: TAC Chapter 332, including Sections §332.71 Sampling and 
Analysis Requirements for Final Products and §332.72 Final Product Grades. Compost 
specification data approved by TxDOT are appropriate to use for ensuring the use of quality 
compost materials or for guidance. 

Testing standards are dependent upon the intended use for the compost and ensures product 
safety, and product performance regarding the product's specific use. The appropriate compost 
sampling and testing protocols included in the United States CompostingCouncil (USCC) Test 
Methods for the Examination of Composting and Compost (TMECC) should be conducted on 
compost products used for mulch and compost filter socks to ensure that the products used will 
not impact public health, safety, and the environment and to promote production and marketing 
of quality composts that meet analytical standards. TMECC is a laboratory manual that provides 
protocols for the com posting industry and test methods for compost analysis. TMECC provides 
protocols to sample, monitor, and analyze materials during all stages of the composting process. 
Numerous parameters that might be of concern in compost can be tested by following protocols 
or test methods listed in TMECC. TMECC information can be found at 
http://www.tmecc.org/tmecc/index.html. The usec Seal of Testing-Assurance (STA) program 
contains information regarding compost STA certification. STA program information can- be 
found at http://tmecc.org/sta/STA_ptogram_description.html. -

Installation: 

• Install in accordance with TxDOT Special Specification 5049. 

• Install soc1<s (erosion control logs) near the downstream perimeter of a disturbed area to 
intercept sediment from sheet flow. 

• Secure socks in a method adequate to prevent displacement as a result of normal rain events 
such that flow is not allowed under the socks. 

• Inspect and maintain the socks in good condition (including staking, anchoring, etc.). 
Maintain the integrity of the control, including keeping the socks free of accumulated silt, 
debris, etc., until the disturbed area has been adequately stabilized. 
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Sand Bag Berm 

Attachment 4 
Description ofBMPs 

SEDIMENT CONTROL BMPS 

Description: The purpose of a sandbag berm is to detain sediment carried in runoff from 
disturbed areas. This objective is accomplished by intercepting runoff and causing it to pool 
behind the sand bag berm. Sediment carried in the runoff is deposited on the upstream side of 
the sand bag berm due to the reduced flow velocity. Excess runoff volumes are allowed to flow 
over the top of the sand bag berm. Sand bag berms are used only during construction activities 
in streambeds when the contributing drainage area is between 5 and 10 acres and the slope is less 
than 15%, i.e., utility construction in channels, temporary channel crossing for construction 
equipment, etc. Plastic facing should be installed on the upstream side and the berm should be 
anchored to the streambed by drilling into the rock and driving in ''Til posts or rebar (#5 or #6) 
spaced appropriately. 

Materials: 

• The sand bag material should be polypropylene, polyethylene, polyamide or cotton burlap 
woven fabric, minimum unit weight 4 oz/yd 2, mullen burst strength exceeding 300 psi and 
ultraviolet stability exceeding 70 percent. 

• The bag length should be 24 to 30 inches, width should be 16 to 18 inches and thickness should 
be 6 to 8 inches. 

• Sandbags should be filled with coarse grade sand and free from deleterious material. All sand 
should pass through a No. 10 sieve. The filled bag should have an approximate weight of 40 
pounds. 

• Outlet pipe should be schedule 40 or stronger polyvinyl chloride (PVC) having a nominal 
internal diameter of 4 inches. 

Installation: 

• The berm should be a minimum height of 18 inches, measured from the top of the existing 
ground at the upslope toe to the top of the benn. 

• The berm should be sized as shown in the plans but should have a minimum width of 48 inches 
measured at the bottom of the berm and 16 inches measured at the top of the berm. 

• Runoff water should flow over the tops of the sandbags or through 4-inch diameter PVC pipes 
embedded below the top layer of bags. 

• When a sandbag is filled with material, the open end of the sandbag should be stapled or tied 
with nylon or poly cord. 

• Sandbags should be stacked in at least three rows abutting each other, and in staggered 
arrangement. 
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Description ofBMPs 

• The base of the berm should have at least 3 sandbags. These can be reduced to 2 and 1 bag in 
the second and third rows respectively .. 

• For each additional 6 inches of height, an additional sandbag must be added to each row width. 

• A bypass pump-around system, or similar alternative, should be used on conjunction with the 
berm for effective dewatering of the work area. 

Silt Fence 

Description: A silt fence is a barrier consisting of geotextile fabric supported by metal posts to 
prevent soil and sediment loss from a site. When properly used, silt fences can be highly effective 
at controlling sediment from disturbed areas. They cause runoff to pond which allows heavier 
solids to settle. If not properly installed, silt fences are not likely to be effective. The purpose of a 
silt fence is to intercept and detain water-borne sediment from unprotected areas of a limited 
extent. Silt fence is used during the period of construction near the perimeter of a disturbed area 
to intercept sediment while allowing water to percolate through. This fence· should remain in 
place until the disturbed area is permanently stabilized. Silt fence should not be used where 
there is a concentration of water in a channel or drainage way. If concentrated flow occurs after 
installation, corrective action must be taken such as placing a rock berm in the areas of 
concentrated flow. Silt fencing within the site may be temporarily moved during the day to allow 
construction activity provided it is replaced and properly anchored to the ground at the end of 
the day. Silt fences on the perimeter of the site or around drainage ways should not be moved at 
anytime. 

Materials: 

• Silt fence material should be polypropylene} polyethylene or polyamide woven or nonwoven 
fabric. The fabric width should be 36 inches, with a minimum unit weight of 4.5 oz/yd, mullen 
burst strength exceeding 190 lb/in 2, ultraviolet stability exceeding 70%, and minimum 
apparent opening size of U.S. Sieve No. 30. 

• Fence posts should be made of hot rolled steel,at least 4 feet long with Tee or Y -bar cross 
section, surface painted or galvanized, minmmm nominal weight 1.2Slb/ft 2, and Brindell 
hardness exceeding 140 . 

• Woven wire bacldng to support the fabric should be galvanized 2" x 4" welded wire, 12 gauge 
minimum. 

Installation: 

• Steel posts, which support the silt fence, should be installed on a slight angle toward the 
anticipated runoff source. Post must be embedded a minimum of 1 foot deep and spaced not 
more than 8 feet on center. Where water concentrates, the maximum spacing should be 6 feet. 

• Layout fencing down-slope of disturbed area, following the contour as closely as possible. The 
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fence should be sited so that the maximum drainage area is 114 acre/lOO feet of fence. 

• The toe of the silt fence should be trenched in with a spade or mechanical trencher, so that the 
down-slope face of the trench is flat and perpendicular to the line of flow. Where fence cannot 
be trenched in (~.g., pavement or rock outcrop), weight fabric flap with 3 inches of pea gravel 
on uphill side to prevent flow from seeping under fence. 

• The trench must be a minimum of 6 inches deep and 6 inches wide to allow for the silt fence 
fabric to be laid in the ground and backfilled with compacted material. 

• Silt fence should be securely fastened to each steel support post orto woven wire, which is in 
turn attached to the steel fence post. There should be a 3-foot overlap, securely fastened where 
ends of fabric meet. 

Triangular Filter Dike 

Description: The purpose of a triangular sediment filter dike is to intercept and detain water­
borne sediment from unprotected areas of limited extent. The triangular sediment filter dike is 
used where there is no concentration of water in a channel or other drainage way above the 
barrier and the contributing drainage area is less than one acre. If the uphill slope above the dike 
exceeds 10%, the length of the slope above the dike should be less than 50 feet. If concentrated 
flow occurs after installation, corrective action should be taken such as placing rock berm in the 
areas of concentrated flow. This measure is effective on paved areas where installation of silt 
fence is not possible or where vehicle access must be maintained. The advantage of these 
controls is the ease with which they can be moved to allow vehicle traffic and then reinstalled to 
maintain sediment 

Materials: 

• Silt fence material should be polypropylene, polyethylene or polyamide woven or nonwoven 
fabric. The fabric width should be 36 inches, with a minimum unit weight of 4.5 oz/yd, mullen 
burst strength exceeding 190 lb/in 2 , ultraviolet stability exceeding 70%, and minimum 
apparent opening size of U.S. Sieve No. 30. 

• The dike structure should be 6 gauge 6" x 6" wire mesh folded into triangular form being 
eighteen (18) inches on each side. 

Installation: 

• The frame of the triangular sediment filter dike should be constructed of 6l~ x 6 ll
, 6 gauge 

welded wire mesh, 18 inches per side, and wrapped with geotextile fabric the same composition 
as that used for silt fences. 

• Filter material should lap over ends six (6) inches to cover dike to dike junction; each junction 
should be secured by shoat rings. 

• Position dike parallel to the contours, with the end of each section closely abutting the adjacent 
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• There are several options for fastening the filter dike to the ground. The fabric skirt may be 
toed-in with 6 inches of compacted material, or 12 inches of the fabric skirt should extend 
uphill and be secured with a minimum of 3 inches of open graded rock, or with staples or nails. 
If these two options are not feasible the dike stmcture maybe trenched in 4 inches. 

• Triangular sediment filter dikes should be installed across exposed slopes during construction 
with ends of the dike tied into existing grades to prevent failure and should intercept no more 
than one acre of runoff. 

• When moved to allow vehicular access, the dikes should be reinstalled as soon as possible, but 
always at the end of the workday. 

Rock Berm 

Description: The purpose of a rock berm is to serve as a check dam in areas of concentrated 
flow, to intercept sediment-laden runoff, detain the sediment and release the water in sheet flow. 
The rock berm should be used when the contributing drainage area is less than 5 acres. Rock 
berms are used in areas where the volume of runoff is too great for a silt fence to contain. They 
are less effective for sediment removal·than silt fences, particularly for fine particles, but are able 
to withstand higher flows than a silt fence. As such, rock berms are often used in areas of 
channel flows (ditches, gullies, etc.). Rock berms are most effective at reducing bed load in 
channels and should not be substituted for other erosion and sediment control measures further 
up the watershed. 

Materials: 

• The berm structure should be secured with a woven wire sheathing having maximum opening 
of 1 inch and a minimum wire diameter of 20 gauge galvanized and should be secured with 
shoat rings. 

• Clean, open graded 3- to 5-inch diameter rock should be used, except in areas where high 
velocities or large volumes of flow are expected, where 5- to 8-inch diameter rocks may be 
used .. 

Installation: 

• Layout the woven wire sheathing perpendicular to the flow line. The sheathing should be 20 
gauge woven wire mesh with 1 inch openings. 

• Berm should have a top width Of2 feet minimum with side slopes being 2:1 (H:V) or flatter~ 

• Place the rock along the sheathing to a height not less than 18". 

• Wrap the wire sheathing around the rock and secure with tie wire so that the ends of the 
sheathing overlap at least 2 inches, and the berm retains its shape when walked upon. 
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• Berm should be built along the contour at zero percent grade or as near as possible. 

• The ends of the berm should be tied into existing upslope grade and the berm should be buried 
in a trench approximately 3 to 4 inches deep to prevent failure of the control. 

Hay Bale Dil{e 

Description: The purpose of a hay or straw bale dike is to intercept and detain small amounts 
of sediment-laden runoff from relatively small unprotected areas. Straw bales are to be used 
when it is not feasible to install other, more effective measures or when the construction phase is 
expected to last less than 3 months. Straw bales should not be used on areas where rock or other 
hard surfaces prevent the full and unifonn anchoring of the barrier. 

Materials: 

Straw: The best quality straw mulch comes from wheat, oats or barley and should be free of 
weed and grass seed which may not be desired vegetation for the area to be protected. Straw 
mulch is light and therefore must be properly anchored to the ground. 

Hay: This is very similar to straw with the exception that it is made of grasses and weeds and 
not grain stems. This form of mulch is very inexpensive and is widely available but does 
introduce weed and grass seed to the area. Like straw, hay is light and must be anchored. 

• Straw bales should weigh a minimum of 50 pounds and should be at least 30 inches long. 

• Bales should be composed entirely of vegetable matter and be free of seeds. 

• Binding should be either wire or nylon string, jute or cotton binding is unacceptable. Bales 
should be used for not more than two months before being replaced. 

Installation: 

• Bales should be embedded a minimum of 4 inches and securely anchored using 2" x 211 wood 
stakes or 3/8" diameter rebar driven through the bales into the ground a minimum of 6 inches. 

• Bales are to be placed directly adjacent to one another leaving no gap between them. 

• All bales should be placed on the contour. 

• The first stake in each bale should be angled toward the previously laid bale to force the bales 
together. 

Brush Berms 

Organic litter and spoil material from site clearing operations is usually burned or hauled away to 
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be dumped elsewhere. Much of this material can be used effectively on the construction site 
itself. The key to constructing an efficient brush berm is in the method used to obtain and place 
the brush. It will not be acceptable to simply take a bulldozer and push whole trees into a pile. 
This method does not assure continuous ground contact with the berm and will allow 
lmcontrolled flows under the berm. 

Brush berms may be used where there is little or no concentration of water in a channel or other 
drainage way above the berm. The size of the drainage area should be no greater than one-fourth 
of an acre per 100 feet of barrier length; the maximum slope length behind the barrier should not 
exceed 100 feet; and the maximum slope gradient behind the barrier should be less than 50 
percent (2:1). 

Materials: 

• The brush should consist of woody brush and branches, preferably less than 2 inches in 
diameter. . 

• The filter fabric should conform to the specifications for filter fence fabric. 

• The rope should be 1f4 inch polypropylene or nylon rope. 

• The anchors should be 3/8~inch diameter rebar stakes that are l8-inches long. 

Installation: 

• Layout the brush berm following the contour as closely as possible. 

• The juniper limbs should be cut and hand placed with the vegetated part of the limb in close 
contact with the ground. Each subsequent branch should overlap the previous branch 
providing a shingle effect. 

• The brush berm should be constructed in lifts with each layer extending the entire length of the 
berm before the next layer is started. 

. . 

• A tren.ch should be excavated 6-inches wide and 4-inches deep along the length of the barrier 
and immediately uphill from the barrier. 

• The filter fabric should be cut into lengths sufficient to lay across the barrier from its up-slope· 
base to just beyond its peak. The lengths of filter fabric should be draped across the width of 
the barrier with the uphill edge placed in the trench and the edges of adjacent pieces 
overlapping each other. Where joints are necessary, the fabric should be spliced together with a 
minimum 6-inch overlap and securely sealed. 

• The trench should be backfilled and the soil compacted over the filter fabric. 

• Set stakes into the ground along the downhill edge of the brush barrier, and anchor the fabric 
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by tying rope from the fabric to the stakes. Drive the rope anchors into the ground at 
approximately a 45-degree angle to the ground on 6-foot centers. 

• Fasten the rope to the anchors and tighten berm securely to the ground with a minimum 
tension of 50 pounds. 

.. The height of the brush berm should be a minimum of 24 inches after the securing ropes have 
been tightened. 

Stone Outlet Sediment Traps 

A stone outlet sediment trap is an impoundment created by the placement of an earthen and 
stone embankment to prevent soil and sediment loss from a site. The purpose of a sediment trap 
is to intercept sediment-laden runoff and trap the sediment in order to protect drainage ways, 
properties and rights of way below the sediment trap from sedimentation. A sediment trap is 
usually installed at points of discharge from disturbed areas. The drainage area for a sediment 
trap is recommended to be less than 5 acres. 

Larger areas should be treated using a sediment basin. A sediment trap differs from a sediment 
basin mainly in the type of discharge structure. The trap should be located to obtain the 
maximum storage benefit from the terrain, for ease of clean out and disposal of the trapped 
sediment and to minimize interference with construction activities. The volume of the trap 
should be at least 3600 cubic feet per acre of drainage area. 

Materials: 

.. All aggregate should be at least 3 inches in diameter and should not exceed a volume of 0.5 
cubic foot. 

• The geotextile fabric specification should be woven polypropylene, polyethylene or polyamide 
geotextile, minimum unit weight of 4.5 oz/yd 2, mullen burst strength at least 250 Ib/in 2, 
ultraviolet stability exceeding 70%, and equivalent opening size exceeding 40. 

Installation: 

.. Earth Embankment: Place fill material in layers not more than 8 inches in loose depth. 
Before compaction, moisten or aerate each layer as necessary to provide the optimum 
moisture content of the material. Compact each layer to 95 percent standard proctor density. 
Do not place material on surfaces that are muddy or frozen. Side slopes for the embankment 
are to be 3:l. The minimum width of the embankment should be 3 feet. 

.. A gap is to be left in the embankment in the location where the natural confluence of runoff 
crosses the embanlanent line. The gap is to have a width in feet equal to 6 times the drainage 
area in acres. 
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• Geotextile Covered Rock Core: A core of filter stone having a minimum height of 1.5 feet and 
a minimum width at the base of 3 feet should be placed across the opening of the earth 
embankment and should be covered_by geotextile fabric which should extend a minimum 
distance of 2 feet in either direction from the base of the filter stone core. 

• Filter Stone Embankment: Filter stone should be placed over the geotextile and is to have a 
side slope which matches that of the earth embankment of 3:1 and should cover the 
geotextile/rock core a minimum of 6 inches when installation is complete. The crest of the 
outlet should be at least 1 foot below the top of the embankment. 

Sediment Basins: 

The purpose of a sediment basin is to intercept sediment-laden runoff and trap the sediment in 
order to protect drainage ways, properties and rights of way below the sediment basin from 
sedimentation. A sediment basin is usually installed at points of discharge from disturbed areas. 
The drainage area for a sedimenthasin is recommended to be less than 100 acres. 

Sediment basins are effective for capturing and slowly releasing the runoff from larger disturbed 
areas thereby allowing sedimentation to take place. A sediment basin can be created where a 
pennanent pond BMP is being constructed. Guidelines for construction' of the permanent BMP 
should be followed, but revegetation, placement of underdrain piping, and installation of sand or 
other filter media should not be carried but until the site construction phase is complete. 

Materials: 

• Riser should be corrugated metal or reinforced concrete pipe or box and should have 
watertight fittings or end to end connections of sections. 

• An outlet pipe of corrugated metal or reinforced concrete should be attached to the riser and 
should have positive flow to a stabilized outlet on the downstream side of the embankment. 

• An anti-vortex device and rubbish screen should be attached to the top of the riser and should 
be made of polyvinyl chloride or corrugated metal. 

Basin Design and Construction: 

• For common drainage locations that serve an area with ten 'or more acres disturbed at one 
time, a sediment basin should provide storage for· a volume of runoff from a two-year, 24-
hour storm from each disturbed acre drained. 

• The basin length to width ratio should be at least 2:1 to improve trapping efficiency. The 
shape may be attained by excavation or the use of baffles. The lengths should be measured at 
the elevation of the riser de-watering hole. 

• Place fill material in layers not more than 8 inches in loose depth. Before compaction, 
moisten or aerate each layer as necessary to provide the optimum moisture content of the 
material. Compact each layer to 95 percent standard proctor density. Do not place material 
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on surfaces that are muddy or frozen. Side slopes for the embanlanent should be 3:1 (H:V). 

• An emergency spillway should be installed adjacent to the embankment on undisturbed soil 
and should be sized to carry the full amount offlow generated by a lo-year, 3-hour storm 
with 1 foot of freeboard less the amount which can be carried by the principal outlet control 
device. 

• The emergency spillway should be lined with riprap as should the swale leading from the 
spillway to the normal watercourse at the base of the embankment. 

• The principal outlet control device should consist of a rigid vertically oriented pipe or box of 
corrugated metal or reinforced concrete. Attached to this structure should be a horizontal 
pipe, which should extend through the embankment to the toe of fill to provide a de-watering 
outlet for the basin. 

• An anti-vortex device should be attached to the inlet portion ofthe principal outlet control 
device to serve as a rubbish screen. 

• A concrete base should be used to anchor the principal outlet control device and should be 
sized to provide a safety factor of 1.5 (downward forces = 1.5 buoyant forces). 

• The basin should include a permanent stake to indicate the sediment level in the pool and 
marked to indicate when the sediment occupies 50% of the basin volume (not the top of the 
stake). 

• The top of the riser pipe should remain open and be guarded with a trash rack and anti­
vortex device. The top of the riser should be 12 inches below the elevation of the emergency 
spillway. The riser should be sized to convey the runoff from the 2-year, 3-hour storm when 
the water surface is at the emergency spillway elevation. For basins With no spillway the riser 
must be sized to convey the runoff from the lO-yr, 3-hour stonn. 

• Anti -seep collars should be included when soil conditions or length of service make piping 
through the backfill a possibility. 

• The 48-hour drawdown time will be achieved by using a riser pipe perforated at the point 
measured from the bottom of the riser pipe equal to 112 the volume of the basin. This is the 
maximum sediment storage elevation. The size of the perforation may be calculated as 
follows: 

Where: 
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Ao = Area of thede-watering hole~ ft 2 
~ == Surface area of the basin, ft 2 
Cd = Coefficient of contraction, approximately 0.6 
h == head of water above the hole, ft . 
Perforating the riser with multiple holes with a combined surface area 
equal to Ao is acceptable. 

Erosion Control Compost 

Description: Erosion control compost (ECC) can be used as an aid to control erosion on critical 
sites during the eStablishment period of protective vegetation. The most common uses are on 
steep slopes, swales, diversion dikes, and on tidal or stream banks. . 

Materials: 

New types of erosion control compost 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 ~ website at 
http://www. txdot.gov /business/ contractors_ consultants/recycling/ compost.htm that provides 
information on compost specification data. 

ECC used for pr<>jects 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 (US EPA) Cod.e of Federal 
Regulations (CFR), Title 40, Part 50.3 Standards for Class A biosolids and Texas Natural 
Resource Conservation Commission (now named TCEQ) Health and Safety Regulations as 
defined in the Texas Administration Code (TAC)l Chapter 332, a.nd all other relevant 
requirements for compost products outlined in TAC j Chapter 332. Testing requirements 
required by the TCEQ are defined in TAC Chapter 332, including Sections §332.71 Sampling and 
Analysis Requirements for Final Products and §332.72 Final Product Grades. Compost 
specification data approved by TxDOT are appropriate to use for ensuring the use of quality 
compost materials or for guidance. 

Testing standards are dependent upon the intended use for the compost and ensures product 
safety, and product performance regarding the product's specific use. The appropriate compost 
sampling and testing protocols included in the United States Composting Council (USCC) Test 
Methods for the Examination of Composting arid Compost (TMECC) should be conducted on 
compost products used for ECC to ensure that the products used will not impact public health, 
safety, and the environment and to promote production and marketing of quality composts that 
meet analytical standards. TMECC is a laboratory manual that provides protocols for the 
composting industry and test methods for compost analysis. TMECC provides protocols to 
sample, monitor, and analyze materials during all stages of the compo sting process. Numerous 
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parameters that might be of concern in compost can be tested by following protocols or test 
methods listed in TMECC. TMECC information can be found at 
http://www.tmecc.org/tmecc/index.html. The USCC Seal of Testing Assurance (STA) program 
contains information regarding compost STA certification. STA program information can be 
found at http://tmecc.org/sta/STA_program_description.html. 

Installation: 

• Install in accordance with current TxDOT specification. 

• Use on slopes 3:1 or flatter. 

• Apply a 2 inch uniform layer unless otherwise shown on the plans or as directed. 

• When rolling is specified~ use a light corrugated drum roHer. 

Mulch and Compost Filter Socks 

Description: Mulch and compost filter socks (erosion control logs) are used to intercept and 
detain sediment laden run-off from unprotected areas. When properly used, mulch and compost 
filter socks can be highly effective at controlling sediment from disturbed areas. They cause 
runoff to pond which allows heavier solids to settle. Mulch and compost filter socks are used 
during the period of construction near the perimeter of a disturbed area to intercept sediment 
while allowing water to percolate through. The sock should remain in place until the area is 
permanently stabilized. Mulch and compost filter socks may be installed in construction areas 
and temporarily moved during the day to allow construction activity provided it is replaced and 
properly anchored at the end of the day. Mulch and compost filter socks may be seeded to allow 
for quick vegetative growth and reduction in run-off velocity. 

Materials: 

New types of mulch and compost filter 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 ofTxDOT's construction 
or maintenance activities. Mulch and compost filter socks used within any TxDOT construction 
or maintenance activities must meet material specifications in accordance with TxDOT 
specification 5049. TxDOT maintains a website at 
http://www.txdot.gov /business/ contractors_consultants/recyclingj compost.htm that provides 
information on compost specification data. 

Mulch and compost filter 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 for mulch and compost filter socks, products should meet all applicable 
state and federal regulations, including but not limited to the United States Environmental 
Protection Agency (USEPA) Code of Federal Regu1ations (CFR), Title 40, Part 503 Standards for 
Class A biosolids and Texas Natural Resource Conservation Commission Health and Safety 
Regulations as defined in the Texas Administration Code (TAC), Chapter 332, and aU other 
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relevant requirements for compost products outlined in TAC, Chapter 332. Testing requirements 
required by the TCEQ are defined in TAC Chapter 332, including Sections §332.71 Sampling and 
Analysis Requirements for Final Products and §332.72 Final Product Grades. Compost 
specification data approved by TxDOT are appropriate to use for ensuring the use of quality 
compost materials or for guidance. 

Testing standards are dependent upon the intended use for the compost and ensures product 
safety, and product performance regarding the product's specific use. The appropriate compost 
sampling and testing protocols included in the United States Composting Council (USCC) Test 
Methods for the Examination of Composting and Compost (TMECC) should be conducted on 
compost products used for mulch and compost filter socks to ensure that the products used will 
not impact public health, safety, and the environment and to promote production and marketing 
of quality composts that meet analytical standards. TMECC is a laboratory manual that provides 
protocols for the composting industry and test methods for compost analysis. TMECC provides 
protocols to sample, monitor, and analyze materials during all 'stages of the composting process. 
Numerous parameters that might be of concern in compost can be tested by following protocols 
or test methods listed in TMECC. TMECC information can be found at 
http://www.tmecc.org/tmecc/index.html. The USCC Seal of Testing Assurance (STA) program 
contains infonnation regarding compost STA .certification. STA program information can be 

. found at http://tmecc.org/sta/STA_program_description.htnil. . 

Installation: 

• Install in accordance with TxDOT Special Specification 5049 . 

• Install socks (erosion control logs ) near the downstream perimeter of a disturbed area to 
intercept sediment from sheet flow. 

• Secure socl<s in a method adequate to prevent displacement as a result of normal rain events 
such that flow is not allowed under the socks. 

• Inspect and maintain the socks in good condition (including staking, anchoring, etc.). 
Maintain the integrity of the control,inc1uding lceeping the socl<sJree of accumulated silt, 
debris, etc., until the disturbed area has been adequately stabilized. 

POSI'-CONSTRUcrION TSSCONTROLS . 

Retention/Irrigation Systems 

Description: Retention/irrigation systems referto the capture of runoff in a holding pond, 
then use of the captured water for irrigation of appropriate landscape areas .. Retention/irrigation 
systems are characterized by the capture and disposal of runoff without direct release of captured 
flow to receiving streams. Retention systems exhibit excellent pollutant removal but can require 
regular, proper maintenance.· Collection of roof runoff for subsequent use (rainwater harvesting) 
also qualifies as a retention/irrigation practice; bilt should be operated and sized to provide . 
adequate volume. This technology, which emphasizes beneficial use of stormwater runoff, is 
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particularly appropriate for arid regions because of increasing demands on water supplies for 
agricultural irrigation and urban water supply. 

Design Considerations: Retention/irrigation practices achieve 100% removal efficiency of 
total suspended solids contained within the volume of water captured. Design elements of 
retention/irrigation systems include runoff storage ,facility configuration and sizing, pump and 
wet wen system components, basin lining, basin detention time, and physical and operational 
components of the irrigation system .. Retention/irrigation systems are appropriate for large 
drainage areas with low to moderate slopes. The retention capacity should be sufficient 
considering the average rainfall event for the area. 

Maintenance Requirements: Maintenance requirements for retention/irrigation systems 
include routine inspections, sediment removal, mowing, debris and litter removal, erosion 
control, and nuisance control. 

Extended Detention Basin 

Description: Extended detention facilities are basins that temporarily store a portion of 
stormwater runoff following a storm event. Extended detention basins are normally used to 
remove particulate pollutants and to reduce maximum runoff rates associated with development 
to their pre-development levels. The water quality benefits are the removal of sediment and 
buoyant materials. Furthermore, nutrients, heavy metals, toxic materials, and oxygen­
demanding materials associated with the particles also are removed. The control of the 
maximum runoff rates serves to protect drainage channels below the device from erosion and to 
reduce downstream flooding. Although detention facilities designed for flood control have 
different design requirements than those used for water quality enhancement, it is possible to 
achieve these two objectives in a single facility. 

Design Considerations: Extended detention basins can remove approximately 75% ofthe 
total suspended solids contained within the volume of runoff captured in the basin. Design 
elements of extended detention basins include basin sizing, basin configuration, basin side 
slopes, basin lining, inlet/outlet structures, and erosion controls. Extended detention basins are 
appropriate for large drainage areas with low to moderate slopes. The retention capacity should 
be sufficient considering the average rainfall event for the area. 

Maintenance Requirements: Maintenance requirements for extended detention basins 
include routine inspections, mowing, debris and litter removal, erosion control, structural 
repairs, nuisance control, and sediment removal. 

Vegetative Filter Strips 

Description: Filter strips, also known as vegetated buffer strips, are vegetated sections ofland 
similar to grassy swales except they are essentially flat with low slopes, and are designed only to 
accept runoff as overland sheet flow. They may appear in any vegetated form from grassland to 
forest, and are designed to intercept upstream flow, lower flow velocity, and spread water out as 
sheet flow. The dense vegetative cover facilitates conventional pollutant removal through 
detention, filtration by vegetation, and infiltration. 
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Filter strips cannot treat high velocity flows, and do not provide enough storage or infiltration to 
effectively reduce peak discharges to pre development levels for design storms. This lack of 
quantity control favors use in rural or low-density development; however, they can provide water 
quality benefits even where the impervious cover is as high as 50%. The primary highway 
application for vegetative filter strips is along rural roadways where runoff that would otherwise 
discharge directly toa receiving water passes through the filter strip before entering a 
conveyance system. Properly designed roadway medians and shoulders make effective buffer 
strips. These devices also can be used on other types of development where land is available and 
hydraulic conditions are appropriate. 

Flat slopes and low to fair permeability of natural subsoil are required for effective performance 
of filter strips. Although an inexpensive control measure, they are most useful in eontributing 
watershed areas where peak runoff velocities are low as they are unable to treat the high flow 
velocities typically associated with high impervious cover. 

Successful performance of filter strips relies heavily on maintaining shallow unconcentrated 
flow. To avoid flow channelization and maintain performance, a filter strip should: 

• Be equipped with a level spreading device for even distribution of runoff 

• Contain dense vegetation with a mix of erosion resistant, soil binding species 

• Be graded to a uniform, even and relatively low slope 

• Laterally traverse the contributing runoff area 

Filter strips can be used upgradient from watercourses, wetlands, or other water bodies along 
toes and tops of slopes and at outlets of other stormwater management structures. They should 
be incorporated into street drainage and master drainage planning. The most important criteria 
for selection and use of this BMP are soils, space, and slope. 

Design Considerations: Vegetative filter strips can remove approximately 85% of the total 
suspended solids contained within the volume of runoff captured. Design elements of vegetative 
filter strips include uniform, shallow overland flow across the entire fIlter strip area, hydraulic 
loading rate, inlet structures, slope, and vegetative cover. The area should be free of gullies or 
rills which can concentrate flow. Vegetative filter strips are appropriate for small drainage areas 
with moderate slopes. Other design elements include the following: 

• Soils and moisture are adequate to grow relatively dense vegetative stands 

• Sufficient space-is available 

• Slope is less than 12% 

• Comparable performance to more expensive structural contr.ols : 
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Maintenance Requirements: Maintenance requirements for vegetative filter strips include 
pest management, seasonal mowing and lawn care, routine inspections, debris and litter 
removal, sediment removal, and grass reseeding and mulching. 

Constructed Wetlands 

Description: Constructed wetlands provide physical, chemical, and biological water quality 
treatment of stormwater runoff. Physical treatment occurs as a result of decreasing flow 
velocities in the wetland, and is present in the form of evaporation, sedimentation, adsorption, 
andlor filtration. Chemical processes include chelation, precipitation, and chemical adsorption. 
Biological processes include decomposition, plant uptake and removal of nutrients, plus 
biological transformation and degradation. Hydrology is one of the most influential factors in 
pollutant removal due to its effects on sedimentation, aeration, biological transformation, and 
adsorption onto bottom sediments. 

The wetland should be designed such that a minimum amount of maintenance is required. The 
natural surroundings, including such things as the potential energy of a stream or flooding river, 
should be utilized as much as possible. The wetland should approximate a natural situation and 
unnatural attributes, such as rectangular shape or rigid channel, should be avoided. 

Site considerations should include the water table depth, soil/substrate, and space requirements. 
Because the wetland must have a source of flow, it is desirable that the water table is at or near 
the surface. If runoff is the only source of inflow for the wetland, the water level often fluctuates 
and establishment of vegetation may be difficult. The soil or substrate of an artificial wetland 
should be loose loam to clay. A perennial baseflow must be present to sustain the artificial 
wetland. The presence of organic material is often helpful in increasing pollutant removal and 
retention. A greater amount of space is required for a wetland system than is required for a 
detention facility treating the same amount of area. 

Design Considerations: Constructed wetlands can remove over 90% of the total suspended 
solids contained within the volume of runoff captured in the wetland. Design elements of 
constructed wetlands include wetland sizing, wetland configuration, sediment forebay, 
vegetation, outflow structure, depth of inundation during storm events, depth of micropools, and 
aeration. Constructed wetlands are appropriate for large drainage areas with low to moderate 
slopes. 

Maintenance Requirements: Maintenance requirements for constructed wetlands include 
mowing, routine inspections, debris and litter removal, erosion control, nuisance control, 
structural repairs, sediment removal, harvesting, and maintenance of water levels. 

Wet Basins 

Description: Wet basins are runoff control facilities that maintain a permanent wet pool, and a 
standing crop of emergent littoral vegetation. These facilities may vary in appearance from 
natural ponds to enlarged, bermed (manmade) sections of drainage systems and may function as 
online or offline facilities, although offline configuration is preferable. Offline designs can 
prevent scour and other damage to the wet pond and minimize costly outflow structure elements 
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needed to accommodate extreme runoff events. 

During storm events, runoff inflows displace part or all of the existing basin volume and are 
retained and treated in the facility until the next storm event. The pollutant removal 
mechanisms are settling of solids, wetland plant uptake, and microbial degradation. When the . 
wet basin is adequately sized, pollutant removal performance can be excellent, especially for the 
dissolved fraction. Wet basins also help provide erosion protection for the receiving channel by 
limiting peak flows during larger storm events. Wet basins are often perceived as a positive 
aesthetic element in a community and offer significant opportunity for creative pond 
configuration and landscape design. Participation of an experienced wetland designer is 
suggested .. A significant potential drawback for wet ponds in arid climates is that the 
contributing watershed for these facilities is often incapable of providing an adequate water 
supply to maintain the permanent pool, especially during the summer months. Makeup water 
(i.e., well water or municipal drinking water) is sometimes used to supplement the 
rainfall/runoff process, especially for wet basin facilities treating watersheds that generate 
insufficient runoff. 

Design Considerations: Wet basins can remove over 90% of the total suspended solids 
contained within the volume of runoff captured in the basin. Design elements of wet basins 
include basin sizing, basin configuration, basin side slopes, sediment forebay, inflow and outflow 
structures, vegetation, depth of permanent pool, aeration, and erosion·control. Wet basins are 
appropriate for large drainage areas with low to moderate slopes. 

Maintenance Requirements: Maintenance requirements· for wet basins include mowing, 
routine inspections, debris and litter removal, erosion control, nuisance control, structural 
repairs, sediment removal, and harvesting, 

Grassy Swales ., 

Grassy swales are vegetated channels that convey stormwater and remove pollutants by filtration 
through grass and infiltration through soil. They require shallow slopes and soils that drain well. 
Pollutant removal capability is related to channel dimensions, longitudinal slope, and type of 
vegetation. Optimum design of these components will increase contact time of runoff through the 
swale and improve pollutant removal rates. 

Grassy swales are primarily storrnwaterconveyance systems. They can provide sufficient control 
under light to moderate runoff conditions, but their ability to control large storms is limited. 
Therefore, they are most applicable in low to moderate sloped areas or along highway medians as 
an alternative to ditches and curb and gutter drainage. TheIr performance diminishes sharply in 
highly urbanized settings, and they are generally not effective enough to receive constnlction 
stage runoff where high sediment loads. can overwhelm the system. Grassy swales can be used as 
a pretreatment measure for other downstream BMPs, such as extended detention basins. 
Enhanced grassy swales utilize check dams and wide depressions to increase runoff storage and 
promote greater settling of pollutants. 

Grassy swales can be more aesthetically pleasing than concrete or rock-lined drainage systems 
and are generally less expensive to construct and maintain. Swales can slightly reduce 
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impervious area and reduce the pollutant accumulation and delivery associated with curbs and 
gutters. The disadvantages of this technique include the possibility of erosion and channelization 
over time, and the need. for more right~of~way as compared to a storm drain system. When 
properly constructed, inspected, and maintained, the life 
expectancy of a swale is estimated to be 20 years. 

Design Considerations: 

• Comparable performance to wet basins 

• Limited to treating a few acres 

• Availability of water during dry periods to maintain vegetation 

• Sufficient available land area 

The suitability of a swaleat a site will depend on land use, size of the area serviced, soil type, 
slope, imperviousness of the contributing watershed, and dimensions and slope of the swale 
system. In general, swales can be used to serve areas ofless than 10 acres, with slopes no greater 
than 5 %. The seasonal high water table should be at least 4 feet below the surface. Use of natural 
topographic lows is encouraged, and natural drainage courses should be regarded as significant 
local resources to be kept in use. 

Maintenance Requirements:. 

Research in the Austin area indicates that vegetated controls are effective at removing pollutants 
even when dormant. Therefore, irrigation is not required to maintain growth during dry periods, 
but may be necessary only to prevent the vegetation from dying. 

Vegetation Lined Drainage Ditches 

Vegetation lined drainage ditches are similar to grassy swales. These drainage ditches are 
vegetated channels that convey storm water and remove pollutants by filtration through grass 
and infiltration through soil. They require soils that drain wen. Pollutant removal capability is 
related to channel dimensions, longitudinal slope, and type of vegetation. Optimum design of 
these components will increase contact time of runoff through the ditch and improve pollutant 
removal rates. Vegetation lined drainage ditches are primarily storm water conveyance systems. 
They have vegetation lined in the low flow channel and may include vegetated shelves. 

Vegetation in drainage ditches reduces erosion and removes pollutants by lowering water velocity 
over the soil surface, binding soil particles with roots, and by fIltration through grass and 
infiltration through soil. Vegetation lined drainage ditches can be used where: 

• A vegetative lining can provide sufficient stabilit.y for the channel grade by increasing 
maximum permissible velocity 

• Slopes are generally less than 5%, with protection from sheer stress as needed through the use 
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of BMPs, such as erosion control blankets 

• Site conditions required to establish vegetation, Le. climate, soils; topography, are present 

Design Criteria: The suitability of a vegetation lined drainage ditch at a site will depend on 
land use, size of the area serviced, soil type, slope, imperviousness of the contributing watershed, 
and dimensions and slope of the ditch system. The hydraulic capacity of the drainage ditch and 
other elements such as erosion, siltation, and pollutant removal capability, must be taken into 
consideration. Use of natural topographic lows is encouraged, and natural drainage courses 
should be regarded as significant local resources to be kept in use. Other items to consider 
include the following: 

• Capacity, cross-section shape, side slopes, and grade 

• Select appropriate native vegetation 

• Construct in stable, low areas to conform with the natural drainage system. To reduce erosion 
potential, design the channel to avoid sharp bends and steep grades. .' 

• Design and build drainage ditches with appropriate scour and erosion protection. Surface 
water should be able to enter over the vegetated banks without erosion ·occurring. 

• BMPs, such as erosion control blankets, may need to be installed at the time of seeding to 
provide stability until the vegetation is fully established. It may also be necessary to divert water 
from the channel until vegetation is established or to line the channel with sod. 

• Vegetated ditches must not be subject to sedimentation from disturbed areas. 

• Sediment traps may be needed at channel inlets to prevent entry of muddy runoff and channel 
sedimentation. 

• Availability of~ater during dry periods to maintain vegetation 

• Sufficient available land area 

Maintenance: . 

During establishment, vegetation lined drainage ditches should be inspected, repaired, and 
vegetation reestablished if necessary. After the vegetation has become established, the ditch 
should be checked periodically to determine if the channel is withstanding flow velocities without 
damage. Check the ditch for debris, scour, or erosion and immediately make repairs if needed. 
Check the channel outlet and all road crossings for bank stability and evidence of piping or scour 
holes and make repairs immediately. Remove all significant sediment accumulations to maintain 
the designed carrying capacity. Keep the vegetation in a healthy condition at all times, since it is 
the primary erosion protection for the channel. Vegetation lined drainage ditches should be 
seasonally maintained by mowing or irrigating, depending on the vegetation selected. The long-
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term management of ditches as stable, vegetated, "natural" drainage systems with native 
vegetation buffers is highly recommended due to the inherent stability offered by grasses, shrubs, 
trees, and other vegetation. 

Research in the Austin area indicates that vegetated controls are effective at removing pollutants 
even when dormant. Therefore, irrigation is not required to maintain growth during dry periods, 
but may be necessary only to prevent the vegetation from dying. 

Sand Filter Systems 

The objective of sand filters is to remove sediment and the pollutants from the first flush of 
pavement and impervious area runoff. The filtration of nutrients, organics, and coliform bacteria 
is enhanced by a mat of bacterial slime that develops during normal operations. One of the main 
advantages of sand filters is their adaptability; they can be used on areas with thin soils, high 
evaporation rates, low~soil infiltration rates, in limited-space areas, and where groundwater is to 
be protected. 

Since their original inception in Austin, Texas, hundreds of intermittent sand filters have been 
implemented to treat stormwater runoff. There have been numerous alterations or variations in 
the original design as engineers in other jurisdictions have improved and adapted the technology 
to meet their specific requirements. Major types include the Austin Sand Filter, the District of 
Columbia Underground Sand Filter, the Alexandria Dry Vault Sand Filter, the Delaware Sand 
Filter, and peat-sand filters which are adapted to provide a sorption layer and vegetative cover to 
various sand filter designs . 

Design Considerations: 

• Appropriate for space-limited areas 

• Applicable in arid climates where wet basins and constructed wetlands are not appropriate 

• High TSS removal efficiency 

Cost Considerations: 

Filtration Systems may require less land than some other BMPs, reducing the land acquisition 
cost; however the structure itself is one of the more expensive BMPs. In addition, maintenance 
cost can be substantial. 

Erosion Control Compost 

Description: Erosion control compost (ECC) can be used as an aid to control erosion on critical 
sites during the establishment period of protective vegetation. The most common uses are on 
steep slopes, swales, diversion dikes, and on tidal or slTeam banks. 
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New types of erosion control compost 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 .txdot.gov /businessj contractors_consultants jrecyc1ingj compost.htm that provides 
information on compost specification data. 

ECC 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 ~mpost used as 
an ECC, products should meet all applicable state· and federal regulations, including but not 
limited to the United States Environmental Protection Agency (US EPA) 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 Texas Administration Code (TAC), Chapter 332, and all other relevant 
requirements for compost products outlined in TAC, Chapter 332. Testing requirements 
required by the TCEQ are defined in TAC Chapter 332, including Sections §332.71 Sampling and 
Analysis Requirements for Final Products and §332.72 Final Product Grades. Compost 
specification data approved by TxDOT are appropriate to use for ensuring the use of quality 
compost materia:ls or for guidance. . 
Testing standards are dependent upon the intended use for the compost and ensures product 
safety, and product performance regarding the product's specific use. The appropriate compost 
sampling and testing protocols included in the United States Composting Council (USCC) Test 
Methods for the Examination of Composting and Compost (TMECC) should be conducted on 
compost products used for ECC to ensure that the products used will not impact public health, 
safety, and the environment and to promote production and marketing of quality composts that 
meet analytical standards. TMECC is a laboratory manual that provides protocols for the 
composting industry and test methods for compost analysis. TMECC provides protocols to 
sample, monitor, and analyze materials during alI stagesofthe composting process. Numerous 
parameters that might be of concern in compost can be tested by following protocols or test 
methods listed in TMECC. TMECC information can be found at 
http://www.tmecc.org/tmecc/index.html. The US.CC Seal of Testing Assurance (STA) program 
contains information regarding compost STA certification. STA program information can be 
found at http://tmecc.orgjsta/STA~program_description.html. 

Installation: 

• Install in accordance with current TxDOT specification. 

• Use on slopes 3:1 or flatter. 

• Apply a 2 inch uniform layer unless otherwise shown on the plans or as directed. 

• When rolling is specified, use a light corrugated drum roller. 
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Mulch and Compost Filter Socl<s 

Description: Mu1ch and compost fIlter socks (erosion control logs) are used to intercept and 
detain sediment laden run-off from unprotected areas. When properly used, mu1ch and compost 
filter socks can be highly effective at controlling sediment from disturbed areas. They cause 
runoff to pond which allows heavier solids to settle. Mulch and compost filter socks are used 
during the period of construction near the perimeter of a disturbed area to intercept sediment 
while allowing water to percolate through. The sock should remain in place until the area is 
permanently stabilized. Mulch and compost filter socks may be installed in construction areas 
and temporarily moved during the day to allow construction activity provided it is replaced and 
properly anchored at the end of the day. Mulch and compost filter socks may be seeded to allow 
for quick vegetative growth and reduction in run-off velocity, 

Materials: 

New types of mulch and compost filter 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. Mulch and compost filter socks used within any TxDOT construction 
or maintenance activities must meet material specifications in accordance with TxDOT 
specification 5049. TxDOT maintains a website at 
http://www.txdot.gov/business/ contractors_consultants/recycling/ compost.htm that provides 
information on compost specification data. 

Mulch and compost filter 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 for mu1ch and compost filter socks, 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 Health and Safety 
Regulations as defined in the Texas Administration Code (TAC), Chapter 332, and all other 
relevant requirements for compost products outlined in TAC, Chapter 332. Testing requirements 
required by the TCEQ are defined in TAC Chapter 332, including Sections §332.71 Sampling and 
Analysis Requirements for Final Products and §332.72 Final Product Grades. Compost 
specification data approved by TxDOT are appropriate to use for ensuring the use of quality 
compost materials or for guidance. 

Testing standards are dependent upon the intended use for the compost and ensures product 
safety, and product performance regarding the product1s specific use. The appropriate compost 
sampling and testing protocols included in the United States Composting Council (USCe) Test 
Methods for the Examination of Composting and Compost (TMECC) should be conducted on 
compost products used for mu1ch and compost filter socks to ensure that the products used win 
not impact public health, safety, and the environment and to promote production and marketing 
of quality composts that meet analytical standards. TMECC is a laboratory manual that provides 
protocols for the composting industry and test methods for compost analysis. TMECC provides 
protocols to sample, monitor, and analyze materials during all stages of the composting process. 
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Numerous parameters that might be of concern in compost can be tested by following protocols 
or test methods listed in TMECC. TMECC information can be found at 
http://www.tmecc.org/tmecc/index.html. The USCC Seal of Testing Assurance (STA) program 
contains information regarding compost STA certification. STA program information can be 
found at http://tmecc.orgfsta/STA_program_description.html. 

Installation: 

• Install in accordance with TxDOT Special Specification 5049. 

• Install socks (erosion control logs) near the down..stream perimeter of a disturbed area to 
intercept sediment from sheet flow. 

• Secure socks in a method adequate to prevent displacement as a result of normal rain events 
such that flow is not allowed under the socks. 

• Inspect and maintain the socks in good condition (including staking, anchoring, etc.). 
Maintain the integrity of the control, including keeping the socks free of accumulated silt, 
debris, etc., until the disturbed area has been adequately stabilized. 

Sedimentation Chambers (only to be used when there is no space available for 
other approved BMP's) 

Description: Sedimentation chambers are stormwater treatment structures that can be used 
when space is limited such as urban settings. These structures are often tied into stormwater 
drainage systems for treatment of stormwater prior to entering state waters. The water quality 
benefits are the removal of sediment and buoyalJ.t materials. These structureS are not designed 
as a catch basin or detention basin and not typically used for floodwater attenuation. 

Design Considerations: Average rainfall and surface area should be considered when 
following manufacturer's recommendations for chamber sizing and/or number of units needed 
to achieve effective TSS removal. If properly sized, 50-80% removal of TSS can be expected. 

Maintenance Requirements: Maintenance requirements include routine inspections, 
sediment, debris and litter removal, erosion control and nuisance control. 
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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).  



Page 6 of 7  SWG-2013-00161 –Off-Site Mitigation Plan 

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   
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MA Project Figures 
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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 
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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 
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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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NFSAM WETS Analysis 

 



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
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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). 
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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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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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4
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Sabal minor

Callicarpa americana
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Ulmus crassifolia
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5

2

2

2

51
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FACW

FACU
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FAC

FAC

Ilex vomitoria

1/10th Acre

Ilex vomitoria

35

5

40

X FAC
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Chasmanthium sessiliflorum

1/10th Acre

Ampelopsis arborea 2

2
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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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ELEVENTH SUPPLEMENTAL INDENTURE OF TRUST
AUTHORIZING

fi37,960,000
WEST HARRIS COUNTY REGIONAL WATER AUTHORITY

WATER SYSTEM JUNIOR LIEN REVENUE BONDS, SERIES 2016

THIS ELEVENTH SUPPLEMENTAL INDENTURE OF TRUST, dated as of
October 1,,2016 (the "Eleaenth Supplementøl Indenture"), is made by and between WEST
HARRIS COUNTY REGIONAL WATER AUTHORITY (the " Authority"), a political
subdivision of the State of Texas, and REGIONS BANK, in its capacity as trustee
(together with any successor trustee hereunder, the "Trustee"), an Alabama state
banking corporation with powers and authoized to do business in the State of Texas.

WITNESSETH:

WHEREAS, pursuant to Act of .l;4lay 28, 200'1,, 77th Texas Legislature, Regular
Session, Chapter 41,4, 2001, Tex. Gen. Laws, as amended, (the " Act"), the Authority was
created as a political subdivision of the State of Texas; and

WHEREAS, pursuant to the Act, the Authority was created under and is
essential to accomplish the purposes of Section 59, Article XVI, of the Texas

Constitution, including the acquisition and provision of surface water and groundwater
for residential, commercial, industrial, agricultaral, 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, the control of subsidence caused by withdrawal of water from those
groundwater reservoirs or their subdivisiory and other public purposes stated in the
Act; and

WHEREAS, in order to secure the Bonds, Notes and Obligations, the Authority
has entered into an Indenture of Trust, dated as of August 1, 2003, with the Trustee for
the purpose of assigning and pledging to the Trustee the Trust Estate, which includes
the Pledged Revenues and Pledged Funds, and providing that the Trust Estate be held
by the Trustee to secure the payment of principal of and interest on all Bonds, Notes
and Obligations; and

WHEREAS, the Authority has determined to issue the Series 2016 Bonds (as

defined herein) under said Indenture of Trust and this Eleventh Supplemental
Indenture to: (i) fund costs of the Project (as defined herein), (ii) fund the Junior Lien
Reserve Fund Requirement (as defined herein) attributable to the Series 2016 Bonds,
and (iii) pay f.or the costs of issuance of the Series 2016 Bonds; and

611346 4



\^IHEREAS, the Authorify has requested financial assistance from the TWDB
through the TWDB's State Water Implementation Revenue Fund for Texas in
connection with certain costs related to the Project;

WHEREAS, the Authority desires to enter into this Eleventh Supplemental
Indenture for such purposes; and

WHEREAS, the Authority also desires to define certain terms relating to the
Series 20L6Bonds to be issued; and

NOW, THEREFORE, in consideration of the premises, the acceptance by the
Trustee of the trusts hereby created, the purchase and acceptance of the Series 20L6

Bonds by the owners thereof from time to time, and other good and valuable
consideratiory the receipt and sufficiency of which are hereby acknowledged, the
Authority and the Trustee do hereby mutually covenant and agree, for the equal and
proportionate benefit of the respective owners from time to time of the Series 2016

Bonds, as follows:

ARTICLE I

DEFINITIONS AND STATUTORY AUTHORITY

SECTION 101. Authorit)¡. This Eleventh Supplemental Indenture is
supplemental to, and is adopted in accordance with the Indenture, including Articles III
and X of the Indenture.

SECTION 102 Definitions.

A. Except as provided in subsection B of this Section, all defined terms
contained in the Indenture shall have the same meanings in this Eleventh Supplemental
Indenture as such defined terms are given in Section 101 of the Indenture, as amended,
unless the context shall otherwise require.

B. In addition to the terms defined elsewhere in this Eleventh Supplement
Indenture, the following terms, as used in this Eleventh Supplemental Indenture, shall
have the following respective meanings but only for the purposes of the Series 20L6

Bonds and this Eleventh Supplemental Indenture.

" City" shall mean City of Houston, Texas.

"Døte of Deliaery" shall mean October 27,2016.

" Døted Date" shall mean October 1., 20L6.

611346_4
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"Escron) Agent" shall mean Compass Bank, an Alabama banking corporation, its
successors and assigns.

"Escrotl Agreement" shall .mean that certain Escrow Agreement between the
Authority and the Escrow Agent, dated as of October L,201"6, pertaining to the deposit
of the proceeds of the Bonds.

"Finøncing Agreement" means that certain Financing Agreement entered into
between the Authority and the TWDB dated September 6,201.6.

"Indenture" shall mean the Indenture of Trust, dated as of August 1,, 2003,

between the Authority and the Trustee, as from time to time supplemented and
amended, including by this Eleventh Suppiemental Indenture.

"Initiøl Bond" means the initial bond issued by the Authority being a single bond
representing the entire principal amount of the Series 2016 Bonds.

"Interest Pøyment Dnte" shall mean June15 and December 15 of each year as

applicable, commencing June 15, 2017.

"Issuance Døte" shall mean the date of delivery of the Series 20L6 Bonds to the
initial purchaser or purchasers thereof against payment therefor.

'NEWPP' shall mean the City's water purification plant located at 12121., North
Beltway 8 East (a.k.a. "North Sam Houston Parkway East"), Humble, Texas 77396.

"Ninth Supplemental Indenture" shall mean the Ninth Supplemental Indenture of
Trust, dated as of November'1,2015, authorizing the Series 2015 Bonds.

" Project" shall mean the realty interest acquisition, engineering, environmental
work, 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 NE\tVPP to areas near, in and through
the Authority's boundaries, (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. The term "Projecf" shall also include the payment of
fi943,152.63 of capitalized interest out of the proceeds of the Series 20L6 Bonds to be

deposited in the Series 2016 Capitalized Interest Account within the Junior Lien Debt
Service Fund.

"Purchøser" ot "TWDB" shall mean Texas Water Development Board, an agency
of the State of Texas.

"series 2015 Bonds" shall mean the Junior Lien Bonds issued pursuant to the
Ninth Supplemental Indenture.

611346_4
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"series 201,5A Bonds" shall mean the Parity Bonds issued pursuant to the Tenth
Supplemental lndenture, dated as of December 1.,201.5.

"series 2016 Bonds" shall mean the Bonds authorized by this Eleventh
Supplemental Indenture in the aggregate principal amount of fi37,960,000 and
designated West Harris County Regional Water Authority Water System Junior Lien
Revenue Bonds, Series 20L6.

C. Articles and sections referred to by number shall mean the articles and
sections of this Eleventh Supplemental Indenture.

SECTION 103 Interpretations. All terms defined herein and all Pronouns
used in this Eleventh Supplemental Indenture shall be deemed to apply equally to the
singular and plural and to all genders. The headings of the Sections in this Eleventh
Supplemental Indenfure have been inserted for convenience of reference only and are

not to be considered a part hereof and shall not in any way modify or restrict any of the
terms or provisions hereof. This Eleventh Supplemental Indenture and all the terms
and provisions hereof shall be tiberally construed to effectuate the purposes set forth
herein and to sustain the validity of the Series 201..6 Bonds and the validity of the pledge
and assignment of the Trust Estate to the Trustee to secure the payment of the Series

2016 Bonds.

[END OF ARTICLE I]
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ARTICLE II

AUTHORIZATION AND TERMS OF SERIES2O1.6 BONDS

SECTION 201. Authorization, Principal Amount. Desisnation and Series.

There is hereby authorized to be issued and shall be issued under and secured by the
Indenture a Series of Bonds to be designated "West Harris County Regional Water
Authority Water System Junior Lien Revenue Bonds, Series 20L6" in the aggregate
principal amount of fi37,960,000. The Series 20L6 Bonds are issued as Junior Lien Bonds
under the Indenture.

SECTION 202. Purposes. The Series 201,6 Bonds are being issued to be
applied, together with other lawfully available funds, to: (i) fund costs of the Projecf
(ii) fund the Junior Lien Reserve Fund Requirement attributable to the Series 2016

Bonds, and (iii) pay Íor the costs of issuance of the Series 20L6 Bonds.

SECTION 203. Initial Bond, Numbers, Date Denomination of the Series

2016 Bonds. The Series201,6 Bonds shall initially be issued in the principal amounts, and
bearing interest at the rates set forth below, as more fully described in Exhibit A
attached hereto. The Series 201,6 Bonds shall mature, subject to prior redemption in
accordance with this Eleventh Supplemental Indenture, on December L5 in each of the
years and in the amounts set out in the following schedule. The Initiai Bond shall be
numbered IB-L and all other Bonds shall be numbered in sequence beginning with R-1.

The Series 20'1.6 Bonds shall be dated the Dated Date. In the event the book-entry only
system referred to in Section2'J.0 hereof is discontinued, Bonds delivered on transfer of
or in exchange for other Series 20'1,6 Bonds shall be numbered in the order of their
authentication by the Trustee, shall be in the denomination of $5,000 or integral
multiples thereol and shall mature on the same date and bear interest at the same rate
as the Series 20L6Bond or Series 201"6Bonds in lieu of which they are delivered.

SECTION 204. Interest turi of the
Series 2016 Bonds. The Bonds shall be issued, shall bear interest from the Date of
Delivery at the rate or rates per annum set forth below, calculated on the basis of a 360-
day year composed of twelve 30-day months and payable each Interest Payment Date
until maturity or prior redemptiorç and shall mature and become payable on the dates
and in the respective principal amounts as set forth below.

Maturity
December 1,5

Principal Amount
Maturing ($)

Interest Rate
(%)

2018 L,045,000 0.650%
2019 1,050,000 0.760%
2020 L,055,000 0.840%
2021 1,065,000 0.91,0%

2022 '1.,070,000 0.990%
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2023 L,080,000 1,.090%

2024 L,095,000 1,.200%

2025 1,105,000 1.290%
2026 1,1.20,000 1,.370%

2027 1,L30,000 1..570o/"

2028 1,150,000 1.690%
2029 '1.,170,000 2.010%
2030 1,1,90,000 2.180'/"

2031 '1.,215,000 2.290%
2032 1.,240,000 2.330"/"

2033 '1.,270,000 2.390%
2034 L,300,000 2.520%

2035 1,330,000 2.500%
2036 1,365,000 2.540%
2037 1,,400,000 2.710%
2038 1,440,000 2.71,0%

2039 L,480,000 2.71,0%

2040 L,520,000 2.710%

2041 1,565,000 2.710%
2042 1,605,000 3.040%
2043 L,655,000 3.040%
2044 1,700,000 3.040%
2045 1.,750,000 3.040%
2046 1,800,000 3.040%

37,960,000

SECTION 205. Manner of Payment of Series 2016 B . Interest on the
Series 201.6Bonds shall be paid as provided in the form of Series 201,6Bonds attached as

Exhibit A hereto.

SECTION 206. Form of Series 20L6 Bonds Com tion
Certificate. and Trustee's Authentication Certificate. Subject to the provisions of the
Indenture and this Eleventh Supplemental Indenture, the form of the Series 201-6 Bonds,

the authentication certificate (which shall be affixed to Series 20L6 Bonds other than the
Initial Bond), and the registration certificate of the Comptroller of Public Accounts of
the State of Texas (which shall be affixed to the Initial Bond only), and other matters to
be printed on the Series 20'L6Bonds shall be as shown on Exhibit A.

The approving legal opinion of bond counsel may be printed on the Series 2016

Bonds over the certification of the Trustee, which may be executed in facsimile. CUSIP
numbers and any bond insurance legend may be printed on the Series 20L6 Bonds.
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However, errors or omissions in the printing of the opinion or the CUSIP numbers shall

have no effect on the validity of the Series 2016 Bonds.

On the Issuance Date, the Initial Bond, being a single bond representing the

entire principal amount of the Series 2016 Bonds, payable in stated installments to the

Purchaser or its designee, executed by manual or facsimile signature of the President or
Vice President and Secretary or Assistant Secretary of the Authority's Board of
Directors, approved by the Attorney General of Texas, and registered and manually
signed by the Comptroller of Public Accounts of Texas, shall be delivered to the Trustee

on behalf of the Purchaser. Upon payment for the Initial Bond, the Trustee shall cancel

the Initial Bond and deliver Series 201,6 Bonds to DTC in accordance with Section 210

hereof.

SECTION 207 Provisions For Issuance of Series 2016 Bonds. The Series

20L6 Bonds shall be executed by the Authority and, except for the Initial Bond which
shall be registered by the Comptroller of Public Accounts of the State of Texas, shall be

delivered to the Trustee. Thereupory the Series 20L6 Bonds (except the Initial Bond

registered by the Comptroller of Public Accounts of the State of Texas) shall be

authenticated by the Trustee and delivered to the Purchaser or upon its order, but only
upon receipt by the Trustee of the documents required under the Indenture. After
issuance and authentication of such Series 201,6 Bonds, all subsequent Series 2016 Bonds

issued in exchange therefor shall be authenticated and delivered by and at the

designated corporate trust office of the Trustee.

SECTION 208. Optional Redem Prior to Maturitv. The Series 2016

Bonds are subject to redemption prior to maturity as set forth in the form Series 20L6

Bonds in Exhibit A.

SECTION 209. A of Re The

Trustee is hereby appointed as the paying agentf registrar (the "Pøying Agent/Registrør")

for the Series 201"6 Bonds, and shall maintain books of registration for the Series 201,6

Bonds in the State of Texas at the Paying Agent/Registrar's office, a copy which shall be

kept current by the Trustee.

SECTION 210 Book Entry Only S)¡stem.

A. There may be appointed a qualified financial institution to be a clearing

agency and securities depository for the Series 2016 Bonds (the " Securities Depository")

in accordance with the provisions of this Section. Any Securities Depository will accept

and hold the Series 2016 Bonds as the Registered Owner thereof and wili maintain a

book-entry-only system of recording the ownership and transfer of ownership of
beneficial interests in the Series 2016 Bonds. Any Securities Depository so aPpointed

shall be qualified to act as such under Section 17 A of the Securities Exchange Act of
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1934, as amended, capable of properly discharging its duties in such capacity and
acceptable to the Trustee and the Authority.

B. Pursuant to the Authority's approval of the Blanket Letter of
Representation, the Depository Trust Company, ("DTC") is hereby appointed to act as

the initial Securities Depository lor the Series 20L6 Bonds. The Purchaser, or the
Authority on behalf of the Purchaser, shall cause the definitive bonds to be registered in
the name of Cede & Co., and shall deposit such definitive bonds with the initial
Securities Depository, Cede & Co., in the form of a single fully registered Bond for each

maturity.

With respect to Series 201.6 Bonds registered in the name of the Securities
Depository or its nominee, the Authority and the Trustee shall be entitled to treat the
person in whose name any Series 2016 Bond is registered in the Register as the absolute
owner of such Series 20L6 Bond for all purposes, and neither the Authority nor the
Trustee shall have any responsibility or obligation to any person who holds a beneficial
interest in the Series 2016 Bonds. Without limiting the immediately preceding sentence,

neither the Authority nor the Trustee shall have any responsibility or obligation with
respect to (i) the accuracy of the records of the Securities Depository, its nominee, or any
other person with respect to any ownership interest in the Series 2016 Bonds, (ii) the
delivery to any persorL other than an Owner as shown on the Register, of any notice
with respect to the Series 201.6 Bonds, or (iii) the payment to any person, other than an

Owner as shown in the Register, of any amount with respect to the principal of or
interest on the Series 2016 Bonds.

Notwithstanding any other provision of the Indenture or this Eleventh
Supplemental Indenture to the contrary, so long as DTC or a successor Securities
Depository is acting in such capacity with respect to the Series 2016 Bonds, all payments
of principal of and interest on the Series 201.6Bonds, and all notices with respect to such

Series 2016Bonds, shall be made and given, respectively, in accordance with the written
agreement between the Authority and the Securities Depository.

C. If DTC or any successor Securities Depository appointed by the Authority
determines to discontinue acting as Securities Depository for the Series 20'J,6 Bonds and
the Authority desires to continue the book-entry-only system of recording the
ownership and transfer of ownership of beneficial interests in the Series 201.6Bonds, the
Authority shall appoint a successor Securities Depository for the Series 2016 Bonds.

Upon acceptance by the successor Securities Depository of its appointment and its
duties and responsibilities in such capacity, the Authority shall, upon receipt from the
preceding Securities Depository of a certified copy of its records of ownership of
beneficial interests in the Series 2016 Bonds, provide a copy of such records to the
successor Securities Depository and cause the Trustee to authenticate and deliver
exchange Series 201,6 Bonds, to the successor Securities Depository, registered in the
name of the nominee of such successor Securities Depository.
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D. If the Authority shall have appointed a Securities Depository with respect
to the Series 2016 Bonds and if any of the events specified below shall occur, the Trustee
shall authenticate and deliver, in accordance with the Indenture and this Eleventh
Supplemental Indenture, to each person who appears on the records of the Securities
Depository as an owner of a beneficial interest in such Series 201,6 Bonds, an exchange
Series 201.6 Bond(s), in any authorízed denominatioru of the same type, maturity and
interest rate and in the same aggregate principal amount as the Series 201,6 Bonds
beneficially owned by such person or entity, as set forth in such record:

(u) If the Securities Depository determines not to continue to act as Securities
Depository Lor the Series 20L6 Bonds and the Authority is unable to locate a qualified
successor Securities Depository;

(b) If the Authority determines that the Securities Depository is incapable of
prbperly discharging its duties as Securities Depository for the Series 2016 Bonds and is
unable to locate a qualified successor Securities Depository;

(.) If the Authority determines that it is in the best interest of the Authority to
discontinue the book-entry system of registration of ownership of beneficial interest in
the Series 20L6Bonds provided by the Securities Depository; or

(d) If the Authority determines that the continuance of the book-entry system
of registration of ownership of beneficial interest in the Series 2016 Bonds provided by
the Securities Depository might adversely affect the interests of the owners of such
beneficial interest in the Series 2016 Bonds.

Upon the occurrence of any of the foregoing events, the Authority shall provide
written notice of such event to the Securities Depository and to the Trustee.

[END OF ARTICLE II]
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ARTICLE III

SOURCE OF PAYMENT; SPECIAL ACCOUNTS AND
OTHER MATTERS RELATING TO SERIES 2016 BONDS

SECTION 301. Source of Payment for Series 2016 Bonds. The Series 2016 Bonds
are payable solely from, and secured by a lien on and pledge of, the Trust Estate. The
Owners of Series 2016 Bonds shall never have the right to demand payment out of any
funds raised or to be raised by ad valorem taxation or to have any claim against any
property or revenues of the Authority except for Pledged Revenues and Pledged Funds
described in the Indenture. The Authority does not have the power to impose an ad
valorem tax.

The Series 2016 Bonds are issued as Junior Lien Bonds and, as such, the Parity
Bonds, Parity Notes and Parity Obligations issued under the Indenture are and shall be
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 Series 201.6 Bonds), Junior Lien
Notes and Junior Lien Obligations; and Pledged Revenues shall first be applied to make
all required deposits in 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.

SECTION 302. Confirmation of Funds and Establishment of Special
Accounts. Pursuant to the terms of the Indenture, the existence of the following Funds
and Accounts are hereby confirmed:

A. Revenue Fund;

B. Debt Service Fund;

C. Debt Service Reserve Fund;

F. Junior Lien Debt Service Fund;

G. Junior Lien Debt Service Reserve Fund;

D. Coverage Fund; and

E. Construction Fund.

For the purpose of maintaining a separate accounting of amounts allocable to
Series 2016 Bonds, within certain of the Funds confirmed above, the following Accounts
are hereby established: Series 201,6 Escrow Account, Series 2016 Construction Account
within the Construction Fund, and the Series 201,6 Capitalized Interest Account within
the Junior Lien Debt Service Fund.
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Complete books and records shall be maintained with respect to the allocable
amounts attributable to such Series 20L6 Bonds maintained in each such account or sub-
account. In addition, in order to facilitate compliance with the covenant set forth in
Article IV hereol the Authority reserves the right to request the Trustee to establish the
Rebate Fund and rebate accounts within it to account for excess arbitrage profits and
interest thereon that must be accounted for or rebated to the United States of America.
In establishing and maintaining the foregoing accounts, maintaining all books and
records relating thereto and making disbursements therefrom, particularly to the
United States of America, the Trustee and the Authority may rely from time to time
upon opinions issued by nationally-recognized bond counsel to the effect that any
action by the Trustee andf or the Authority in reliance upon any interpretation of the
Code or Regulations contained in such opinions will not cause interest on the Series

20L6 Bonds to be includable in gross income for federal income tax purposes under
existing law.

SECTION 303 Reserve Fund
Upon the issuance of the Series 20'L6Bonds, the amount of the Junior Lien Reserve Fund
Requirement for the ]unior Lien Debt Service Reserve Fund is hereby established and
stipulated to be fi2,505,637.00, which is the average annual Aggregate Debt Service
requirements on the Junior Lien Bonds and Junior Lien Notes, in accordance with the
requirements of the Indenture. The Junior Lien Reserve Fund Requirement will be

satisfied by: (i) a deposit of $1,,137,280.94 previously made from proceeds of the Series

2015 Bonds, and (ii) a deposit of 91,368,356.06 from proceeds of the Series 2016 Bonds.

This Section 303 supersedes Section 303 in all prior Supplemental Indentures
regarding the quantification of the Junior Lien Reserve Fund Requirement and the
method of satisfaction thereof.

SECTION 304. A tion of Net Proceeds. After payment of the costs of
issuance at the closing, net proceeds of the sale of the Series 201,6Bonds shall be applied
as follows:

A. To the ]unior Lien Debt Service Reserve Fund, fi1,368,356.06, which
represents the Junior Lien Reserve Fund Requirement attributable to the Series 20L6

Bonds.

B. To the Series 201-6 Capitalized Interest Account within the Junior Lien
Debt Service Fund, 9943,152.63, which represents capitalized interest for the Series 20L6

Bonds, which shall be applied to pay interest on the Series 201,6 Bonds. The Trustee
shall apply the funds in the Series 201.6 Capitalized Interest Account to pay interest on
the Series 20L6 Bonds prior to using any other funds in the Junior Lien Debt Service
Fund to pay debt service on the Series 2016 Bonds.

t
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C. The balance of the proceeds to the Authority for credit by the Authority to
the Series 2016 Escrow Account, artd, to the extent directed in writing by the TWDB, to
the Series 201,6 Construction Account. Moneys deposited in the Series 20L6 Escrow
Account shall be applied as provided in the Escrow Agreement.

SECTION 305. Use of Proceeds, Indemnit)¡ and Quarterl)¡ Reporting, The
Series 201.6 Bonds are being issued to be applied, together with other lawfully available
funds, to: (Ð fund costs of the Projec! (ii) fund the Junior Lien Reserve Fund
Requirement attributable to the Series 2016 Bonds, and (iii) pay for the costs of issuance
of the Series 2016 Bonds. Any surplus proceeds from the Series 201"6 Bonds remaining
after completion of the Project, and after payment of the costs described in the
preceding sentence, shall be used only for the following purposes, as approved by the
TWDB's executive administrator: (i) to deposit into the Junior Lien Debt Service Fund
for payment of principal and/or interest on the Series 2016 Bonds; or (ii) to fund eligible
project costs as authorizedby the TWDB. The proceeds of the Series 2016 Bonds shall
be secured in the manner prescribed by law and in compliance with the Public Funds
Investment Act, Chapter 2256, Government Code, and the Public Funds Collateral Act,
Chapter 2257, Government Code.

IEND OF ARTICLE III]
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ARTICLE IV

PROVISIONS CONCERNING FEDERAL INCOME TAX EXCLUSION

SECTION 401 General Tax Covenant. The Authority intends that the
interest on the Series 201,6 Bonds shall be excludable from gross income for federal
income tax purposes pursuant to sections 103 and 14L through 150 of the Internal
Revenue Code ol 1986, as amended (the "Code"), and the applicable Income Tax

Regulations (the "Regulations"). The Authority covenants 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 201,6 Bonds to be includable in gross

income, as defined in section 6'L oÍ the Code, for federal income tax purposes. In
particular, the Authority covenants and agrees to comply with each requirement of this
Article; provided, however, that the Authority shall not be required to comply with any
particular requirement of this Article if the Authority has received an opinion of
nationally recognized bond counsel ("Counsel's Opinion") that such noncompliance
will not adversely affect the exclusion from gross income for federal income tax
purposes of interest on the Series 201..6 Bonds or if the Authority has received a

Counsel's Opinion to the effect that compliance with some other requirement set forth
in this Article will satisfy the applicable requirements of the Code and the Regulations,
in which case compliance with such other requirement specified in such Counsel's
Opinion shall constitute compliance with the corresponding requirement specified in
this Article.

SECTION 402. No Private Use or Pavment and No Private Loan Financins.
The Authority shall certify, 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 201,6 Bonds are delivered, that the proceeds of the Series 20'1,6 Bonds will
not be used, in a manner that would cause the Series 20L6 Bonds to be "private activity
bonds" within the meaning of section'1.41. of the Code and the Regulations promulgated
thereunder. Moreover, the Authority covenants and agrees that it will make such use of
the proceeds of the Series 20L6 Bonds including interest or other investment income
derived from Series 20'l,6Bond proceeds, regulate the use of property financed, directly
or indirectly, with such proceeds, and take such other and further action as may be

required so that the Series 20L6 Bonds will not be "private activity bonds" within the
meaning of section 141-. of the Code and the Regulations promulgated thereunder.

SECTION 403. No Federal Guaranfv The Authority covenants and agrees

that it has not and will not take any action, and has not knowingly omitted and will not
knowingly omit to take any action within its control, that, if taken or omitted,
respectively, would cause the Series 20L6 Bonds to be "federally guaranteed" within the
meaning of section L49(b) of the Code and the applicable Regulations thereunder,
except as permitted by section 149(bX3) of the Code and such Regulations.
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SECTION 404. The Series 2016 Bonds are not Hedge Bonds. The Authority
covenants and agrees that it has not and will not take any action, and has not
knowingly omitted and will not knowingly omit to take any action, within its control,
that, if taken or omitted, respectively, would cause the Series 201,6 Bonds to be "hedge
bonds" within the meaning of section M9(g) of the Code and the applicable Regulations
thereunder.

SECTION 405 No-Arbitraee Covenant The Authority shall certify,
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 2016

Bonds are delivered, the Authority will reasonably expect that the proceeds of the Series

20'1.6 Bonds will not be used in a manner that would cause the Series 2016 Bonds to be

" arbitrage bonds" within the meaning of section 148(a) of the Code and the applicable
Regulations promulgated thereunder. Moreover, the Authority covenants and agrees

that it will make such use of the proceeds of the Series 2016 Bonds including interest or
other investment income derived from the Series 2016 Bond proceeds, regulate
investments of proceeds of the Series 201,6 Bonds, and take such other and further
action as may be required so that the Series 201,6 Bonds will not be " arbitrage bonds"
within the meaning of section 1,A8@) of the Code and the applicable Regulations
promulgated thereunder.

SECTION 406. Arbitrage Rebate. If the Authority does not qualify for an
exception to the requirements of Section 148(f) of the Code relating to the required
rebate to the United States, the Authority will take all necessary steps to comply with
the requirement that certain amounts earned by the Authority on the investment of the
"gross proceeds" of the Series 201.6 Bonds (within the meaning of section 1a8(f)(6)@) of
the Code), be rebated to the federal government. Specificaily, the Authority will (i)
maintain records regarding the investment of the gross proceeds of the Series 20L6

Bonds as may be required to calculate the amount earned on the investment of the gross
proceeds of the Series 201"6 Bonds separately from records of amounts on deposit in the
funds and accounts of the Authority allocable to other bond issue of the Authority or
moneys which do not represent gross proceeds of any bonds of the Authority, (ii)
calculate at such times as are required by applicable Regulations, the amount earned
from the investment of the gross proceeds of the Series 201,6Bonds which is required to
be rebated to the federal government, and (iii) pay, not less often than every fifth
anniversary date of the delivery of the Series 20'1,6 Bonds or on such other dates as may
be permitted under applicable Regulations, all amounts required to be rebated to the
federal government. Further, the Authority will not indirectly pay any amount
otherwise payable to the federal government pursuant to the foregoing requirements to
any person other than the federal government by entering into any investment
arrangement with respect to the gross proceeds of the Series 20'1,6 Bonds that might
result in a reduction in the amount required to be paid to the federal government
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because such arrangement results in a smaller profit or a larger loss than would have
resulted if the arrangement had been at arm's length and had the yield on the issue not
been relevant to either party.

SECTION 407 Information Reporting. The Authority covenants and agrees

to file or cause to be filed with the Secretary oÍ the Treasury, not later than the 15th day
of the second calendar month after the close of the calendar quarter in which the Series

2016 Bonds are issued, an information statement concerning the Series 2016 Bonds, all
under and in accordance with section 149(e) of the Code and the applicable Regulations
promulgated thereunder.

SECTION 408 Continuing Obligation. Notwithstanding any other
provision of this Eleventh Supplemental Indenture, the Authority's obligations under
the covenants and provisions of this Article shall survive the defeasance and discharge
of the Series 20L6 Bonds.

IEND OF ARTICLE IV]
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ARTICLE V

CONTINUING DISCLOSURE UNDERTAKING

AttachmeÍrt " A" to the Financing Agreement requires the Authority to comply
with requirements for continuing disclosure of certain information on an on-going basis

substantially in the manner required by the Rule and determined as if the TWDB were a
participating underwriter within the meaning of the Rule.

SECTION 501. Annual Reports. The Authori ty shall provide annually to
EMMA, within six months after the end of each fiscal year of the Authority ending in or
after December 3'1, 20'1.6, financial information and operating data with respect to the
Authority of the general type included on Schedules 1 (footnote "b" only), 2,3, 4,5 and
6 and Appendix " A" of the final official statement for the Series 20154 Bonds. A.y
financial statements to be so provided shall be (1) prepared in accordance with the
accounting principles described in the Authority's financial statements included as

Appendix " A" to the final official statement for the Series 20154 Bonds or such other
accounting principles as the Authority may be required to employ from time to time
pursuant to state law or regulation and (2) audited, if the Authority commissions an
audit of such statements and the audit is completed within the period during which
they must be provided. If the audit of such financial statements is not complete within
such period, then the Authority shall provide unaudited financial statements for the
applicable fiscal year to EMMA within such six month period, and audited financial
statements, if and when the audit report on such statements becomes available.

If the Authority changes its fiscal yeat, it will notify EMMA of the change (and of
the date of the new fiscal year end) prior to the next date by which the Authority
otherwise would be required to provide financial information and operating data
pursuant to this Article.

The financial information and operating data to be provided pursuant to this
Article may be set forth in full in one or more documents or may be included by specific
reference to any document (including an official statement or other offering document)
available to the public on the MSRB's internet website or filed with the SEC.

Ail documents provided to EMMA by the Authority pursuant to this Article
shall be accompanied by identifying information as prescribed by the MSRB.

The Authority shall notify EMMA, in a timely manne r, oI any failure by the
Authority to provide financial information or operating data in accordance with this
Section by the time required by this Section.
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SECTION 502 Event Notices. The Authorify shall notify EMMA in a timely
manner, not in excess of ten business days after the occurrence of the event, of any of
the following events with respect to the Series 20L6 Bonds:

A. Principal and interest payment delinquencies;
B. Non-payment related defaults, if Material;
C. Unscheduled draws on debt service reserves reflecting financial

difficulties;
D. Unscheduled draws on credit enhancements reflecting financial

difficulties;
E. Substitution of credit or liquidity providers, or their failure to perform;
F. Adverse tax opinions, the issuance by the Internal Revenue Service of

proposed or final determinations of taxability, Notices of Proposed Issue
(IRS Form 5701-TEB) or other Material notices or determinations with
respect to the tax status of the Series 2016 Bonds, or other Material events
affecting the tax status of the Series 2016 Bonds;

G. Modifications to rights of holders of the Series 20L6 Bonds, if Material;
H. Series 2016 Bond calls, if Material, and tender offers;
I. Defeasances;

I. Release, substitutior¡ or sale of property securing repayment of the Series

2016 Bonds, if Material;
K. Rating changes;
L. Bankruptcy, insolvency, receivership or similar event of the Authority or

other obligated person within the meaning of the Rule;
M. Consummation of a merger, consolidation, or acquisition involving the

Authority or other obligated person within the meaning of the Rule or the
sale of all or substantially all of the assets of the Authority or other
obligated person within the meaning of the Rule, other than in the
cirdinary course of business, the entry into a definitive agreement to
undertake such an action or the termination of a definitive agreement
relating to any such actions, other than pursuant to its terms, if Material;
and

N. Appointment of a successor or additional trustee or the change of name of
a trustee, if Material.

Limitations. Disclaimers, and Amendments. The Authority
shall be obligated to observe and perform the covenants specified in this Article for so

long as, but only for so long as, the Authority remains an "obligated person" with
respect to the Series 201,6 Bonds within the meaning of the Rule, except that the
Authority in any event will give the notice required by Section 502 of any Series 2016

Bond calls and defeasances that cause the Authority to be no longer such an "obligated
person."
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The provisions of this Article are for the sole benefit of the Owners of the Series

20L6 Bonds, and nothing in this Article, express or implied, shall give any benefit or any
legal or equitable right, remedy, or claim hereunder to any other person. The Authority
undertakes to provide only the financial information, operating data, financial
statements, and notices which it has expressly agreed to provide pursuant to this Article
and does not hereby undertake to provide any other information that may be relevant
or material to a complete presentation of the Authority's financial results, condition, or
prospects or hereby undertake to update any information provided in accordance with
this Article or otherwise, except as expressly provided herein. The Authority does not
make any representation or warranty concerning such information or its usefulness to a
decision to invest in or sell Series 201,6Bonds at any future date.

UNDER NO CIRCUMSTANCES SHALL THE AUTHORITY BE LIABLE TO THE
OWNER OF ANY SERIES 2016 BOND OR ANY OTHER PERSON, IN CONTRACT OR
TORT, FOR DAMAGES RESULTING IN WHOLE OR IN PART FROM ANY BREACH
BY THE AUTHORITY, WHETHER NEGLIGENT OR WITHOUT FAULT ON ITS

PART, OF ANY COVENANT SPECIFIED IN THIS ARTICLE, BUT EVERY RIGHT
AND REMEDY OF ANY SUCH PERSON, IN CONTRACT OR TORT, FOR OR ON
ACCOUNT OF ANY SUCH BREACH SHALL BE LIMITED TO AN ACTION FOR

MANDAMUS OR SPECIFIC PERFORMANCE.

No default by the Authority in observing or performing its obligations under this
Article shall constitute a breach of or default under the Indenture for purposes of any
other provision of the Indenture.

Nothing in this Articie is intended or shall act to disclaim, waive, or otherwise
limit the duties of the Authority under federal and state securities laws.

The provisions of this Article may be amended by the Authority from time to
time to adapt to changed circumstances that arise from a change in legal requirements,
a change in law, or a change in the identity, nature, status, or type of operations of the
Authority, but only if (1) the provisions of this Article, as so amended, would have
permitted Purchaser to purchase or sell the Series 20l6Bonds in the primary offering of
the Series 201,6 Bonds in compliance with the Rule, taking into account any
amendments or interpretations of the Rule to the date of such amendmenÇ as well as

such changed circumstances, and (2) either (a) the Owners of a majority in aggregate

principal amount (or any greater amount required by any other provision of the
Indenture that authorizes such an amendment) of the Outstanding Series 2016 Bonds
consent to such amendment or (b) a person that is unaffiliated with the Authority (such

as nationally recognized bond counsel) determines that such amendment will not
materially impair the interests of the beneficial owners of the Series 201"6 Bonds. If the
Authority so amends the provisions of this Article, it shall include with any amended
financial information or operating data next provided in accordance with this Article an

explanatiory in narrative form, of the reasons for the amendment and of the impact of
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any change in the type of financial information or operating data so provided. The
Authority may also amend or repeal the provisions of this Article if the SEC amends or
repeals the applicable provisions of the Rule or a court of final jurisdiction enters
judgment that such provisions of the Rule are invalid, but in either case only if and to
the extent that its right to do so would not prevent Purchaser from lawfully purchasing
or selling Series 2016 Bonds in the primary offering of the Series 2016 Bonds.

SECTION 504. Definitions. As used in this Article, the following terms
have the meanings ascribed to such terms below:

//ENINII\" means the MSRB via the Electronic Municipal Market Access system
established by the MSRB.

" Møteriø|" shall have the meaning of such word as used under federal securities
laws.

"MSRB" shall mean the Municipal Securities Rulemaking Board.

" Rltle" shall mean SEC Rule \5c2-12, as amended from time to time.

" SEC" shall mean the United States Securities and Exchange Commission.

[END OF ARTICLE V]
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ARTICLE VI

COVENANTS AND MISCELLANEOUS PROVISIONS

SECTION 601. Notice. Any notice, demand, directiory request, or other
instrument authorized or required by the Indenture of or relating to the Series 201"6

Bonds to be given to or filed with the Authority, the Trustee, the Paying Agent, the
Registrar, and the Authenticating Agent shall be deemed to have been given only upon
receipt. Any notice under or in connection with the Indenture of or relating to the
Series 2016 Bonds shall be sent by personal delivery or first class mail, postage prepaid,
to the address specified below or, to such other address as may be designated in writing
by the applicable party below:

Authority: West Harris County Regional Water Authority
c/o Allen Boone Humphries Robinson LLP
3200 Southwest Freeway, Suite 2600
Houston, Texas 77027
Attention: President

Trustee: Regions Bank, Trustee
3773 Richmond Avenue, Suite 1100
Houston, TX77046
Attention: Corporate Trust

SECTION 602. Unclaimed Funds. A.y money held by any Fiduciary in
trust for the payment and discharge of any of the Series 2016 Bonds shall be treated and
handled in the manner provided in the Indenture; unless it is determined that any of
such money is unclaimed property subject to Title 6 of the Texas Property Code, and
then such money in question shall be treated as property subject to such Code.

SECTION 603. Execution in Several Counterparts. This Eleventh
Supplemental Indenture may be simultaneously executed in several counterparts, all of
which shall constifute one and the same instrument and each of which shall be, and
shall be deemed to be, an original.

SECTION 604. TWDB Requirements.

A. The Series 2016 Bonds shall not be used by the Authority when sampling,
testing, removing or disposing of contaminated soils andf or media at the Project site.
The Authority hereby covenants, to the extent permitted by law, to indemnify, hold
harmless and protect the TWDB from any and all claims, causes of action or damages to
the person or property of third parties arising from the sampling, analysis, tranãporf
storage, treatment and disposition of any contaminated sewage sludge, contaminated
sediments andf or contaminated media that may be generated by the Authority, its
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contractors, consultants, agents, officials and employees as a result of activities relating
to the Project.

B. Until such time as the proceeds of the Series 201,6 Bonds have been

expended, the Authority shall submit to the TWDB the amounts of the Series 2016

Bonds, if any, that were used to compensate historically underutilized businesses.

C. The Authority shall not acquire any of the bonds issued by the TWDB to
provide financing for the Series 201.6 Bonds in an amount related to the Series 2016

Bonds.

D. Notwithstanding anything to the contrary contained hereiry the TWDB
may exercise all remedies available to it in law or equity.

E. The Authority shall cause to be prepared an annual audit of its financial
statements and shall fite such audit with the TWDB's executive administrator each year.
Each such audit shall be prepared in accordance with generally accepted auditing
standards by a certified public accountant or licensed public accountant.

F. In accordance with the terms of Section 701,(b) of the Indenture, the
Authority shall maintain property insurance for the Project.

G. To the extent applicable to the Authority, the Authority shall abide by the
TWDB's rules and relevant statutes.

IEND OF ARTICLE VI]

611346_4

-21.-



IN WITNESS WHEREOF, the Authority and the Trustee have caused this
Eleventh 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 AUTHORITY

President

ATTEST:
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REGIONS BANK as Trustee

By,
Title: Vl P
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EXHIBIT A

The form of the Series 201.6 Bonds, including the form of the Trustee's
Authentication Certificate, the Form of Assignment, and the form of the Comptroller's
Registration Certificate for the Series 20'1.6 Bonds to be initially issued, shall be

substantially as follows, with such additions, deletions and variations, as may be

necessary or desirable and not prohibited by this Eleventh Supplemental Indenture,
including any legend regarding bond insurance if such insurance is obtained:

(u) Form of Series 201.6Bond

UNITED STATES OF AMERICA
STATE OF TEXAS

WEST HARRIS COUNTY REGIONAL WATER AUTHORITY WATER SYSTEM

JUNIOR LIEN REVENUE BOND, SERIES 2016

NUMBER
R-
REGISTERED

DENOMINATION
$
REGISTERED

INTEREST RATE MATURITY DATE: DATED DATE: CUSIP:

October '1.,201.6

Registered Owner:

Principal Amount:

WEST HARRIS COUNTY REGIONAL WATER AUTHORITY, a political
subdivision of the State of Texas, (herein tlite "Authority"), FOR VALUE RECEIVED
hereby acknowledges itself indebted to and PROMISES TO PAY to the Registered
Owner identified above, or registered assigns, on the Maturity Date specified above,

unless redeemed prior thereto as provided in this bond, upon presentation and
surrender of this bond at Regions Bank, or at the designated corporate trust office of the
successor to Regions Bank, as Trustee under the hereinafter described Indentures, the
Principal Amount identified above (or so much thereof as shall not have been paid or
deemed to have been paid upon prior redemption) in lawful money of the United States

of America, without charge for Trustee services, and to pay at the Interest Rate per
annum identified above on each June L5 and December L5, commencing June 1.5,2017

(each art"Interest Pøyment Døte"), interest on the unpaid principal balance of this bond
from the later of the delivery date of the Bonds or the most recent Interest Payment Date
to which interest has been paid or duly provided for, calculated on the basis oÍ a 360-
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day year composed of twelve 30 day months, until the maturity or redemption date of
this bond, or until the Authority's obligation with respect to the payment of this bond
has been satisfied. All interest on this bond shall be payable by check or draft mailed by
the Trustee to the Registered Owner of this bond at its address as it appears on the

registration books required to be maintained for the bonds of this series by the Trustee,
or in such other manner as may be mutually acceptable to the Trustee and the Owner of
this bond. Interest on this bond payable on any Interest Payment Date shall be paid to
the Registered Owner of this bond as of the L5th duy of the calendar month
immediately prior to the Interest Payment Date (the " Record Døte").

THIS BOND IS ONE OF A SERIES OF BONDS designated "West Harris County
Regional Water Authority Water System Junior Lien Revenue Bonds, Series 201,6" (the
" Series 201-6 Bonds" ot "Bonds") issued in the aggregate principal amount of fi37,960,000.
The Series 201,6 Bonds pay interest on each Interest Payment Date until maturity or

prior redemption.

THE SERIES 201.6 BONDS ARE ISSUED under and pursuant to an Indenture of
Trust dated August 1,,2003 (the"Indenture"), between the Authority and Regions Bank,

as successor trustee (together with any successor, the "Trustee"), and an Eleventh
Supplemental Indenture of Trust dated October 1",201.6, between the Authority and the
Trustee (the " Eleuenth Supplementøl Indenture" and together with the Indenture called
the "Indentures") to: (Ð fund costs of the Project (ut defined in the Eleventh
Supplemental Indenture); (ii) fund the Junior Lien Reserve Fund Requirement (as

defined in the Eleventh Supplemental Indenture) attributable to the Series 2016 Bonds,

and (iii) pay for the costs of issuance of the Series 201"6 Bonds.

THIS BOND SHALL NOT BE VALID OR OBLIGATORY for any purpose or be

entitled to any benefit of the Indentures unless this bond is registered by the
Comptroller of Public Accounts of the State of Texas or is authenticated by the Trustee
by due execution and dating of the authentication certificate endorsed hereon.

THE SERIES 20T6 BONDS ARE PAYABLE FROM AND SECURED BY a lien on
and pledge of the Trust Estate as defined in the Indenture. Owners of the Bonds shall
never have the right to demand payment of the Bonds or interest thereon out of any
funds raised or to be raised by ad valorem taxation or to have any claim against any
property or revenues of the Authority except for the Pledged Revenues and Pledged
Funds described in the Indenture. The Authority does not have the power to levy or
collect ad valorem taxes.

THE SERIES 201.6 BONDS ARE ISSUED AS IUNIOR LIEN BONDS and, as such,

the Parity Bonds, Parity Notes and Parity Obligations issued under the Indenture are

and shall be 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 Series 2016

Bonds), Junior Lien Notes and Junior Lien Obligations; and Pledged Revenues shall first
be applied to make all required deposits in and transfers to the Debt Service Fund and
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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.

THE INDENTURE ALSO PERMITS THE AUTHORITY TO ISSUE OR INCUR
Credit Agreements, Hedge Agreements and Other Authority Obligations, each as

defined in the Indenture, in an unlimited aggregate principal amount which is and may
be secure d by a lien on and pledge of the Trust Estate on a parity with, senior to, or

subordinate to the lien securing the Series 2016 Bonds.

REFERENCE IS HEREBY MADE TO THE INDENTURES, copies of which are

filed with the Trustee, f.or the fuil provisions thereof (including, among others, those

with respect to the nature and extent of the rights, duties and obligations of the
Authority, the Trustee and the Owners of the Series 20L6 Bonds; the nature and extent
of the covenants of the Authority to impose fees, user fees, rates and charges (including
for the sale of water, for the pumpage of water from water wells, and for the
importation of water into the Authority's boundaries); the rights of the Authority to
issue other bonds, notes and obligations; the terms upon which the Series 20L6 Bonds
are issued and secured and the modification or amendment of the Indentures), to all of
which the Owners of the Series 2016 Bonds assent by the acceptance of the Series 2016

Bonds.

ON DECEMBER 15, 2026, OR ON ANY DATE THEREAFTER, the Authority
shall have the option of calling the Series 2016 Bonds maturing on or after December L5,

2027, for redemption prior to maturity, in inverse order of maturity, in whole or in part
in integral multiples of $5,000 (but if less than all the Series 2016 Bonds of a single
maturity are to be redeemed, those to be redeemed shall be selected by the Trustee by
lot), for an amount equal to the principal amount redeemed plus accrued interest
thereon to the date fixed for redemption.

THE SERIES 201.6 BONDS MAY BE REDEEMED IN PART only in integral
multiples of $5,000. If a Series 201.6 Bond subject to redemption is in a denomination
larger than $5,000, a portion of such Series 201..6 Bond may be redeemed, but only in
integral multiples of $5,000. In selecting portions of Series 201,6 Bonds for redemptiory
the Trustee shall treat each Series 201.6 Bond as representing that number of Series 2016

Bonds of $5,000 denomination which is obtained by dividing the principal or maturity
amount of such Series 20L6 Bond by $5,000. Upon surrender of any Series 201"6 Bond
for redemption in part, the Trustee, in accordance with the provisions of the Indentures,
shall authenticate and deliver in exchange therefor a Series 2016 Bond or Series 20L6

Bonds of like maturity and interest rate in an aggregate principal or maturity amount
equal to the unredeemed portion of the Series 201,6Bond so surrendered.

NOTICE OF ANY REDEMPTION identifying the Series 20'1.6 Bonds to be

redeemed in whole or in part shall be given by the Trustee at least 30 days prior to the
date fixed for redemption by sending written notice by United States mail, first class

postage paid, to the Registered Owner of each Series 20L6 Bond to be redeemed in
whole or in part at the address shown on the Register. The notice shall also be given by
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the Trustee at least 30 days prior to the date fixed for redemption by United States

certified mail, return receipt requested, to each registered Securities Depository (as

defined in the Indentures). Such notice shall identify the Series 2016 Bonds or portions
thereof to be redeemed by stating the CUSIP number, certificate number, date of
issuance, interest rate and maturity date of such Serie s 20'1,6 Bonds or portions thereof to
be redeemed, and shall state the redemption date, the redemption price, the amount of
accrued interest payable on the redemption date, and the place at which Series 20L6

Bonds are to be surrendered for payment. Any notice given as provided in this
paragraph shall be conclusively presumed to have been duly given, whether or not the
owner receives such notice. By the date fixed for redemption, due provision shall be
made with the Trustee for the payment of the redemption price of the Series 20L6 Bonds
to be redeemed, plus accrued interest to the date fixed for redemption. When the Series

2016 Bonds have been called for redemption in whole or in part and due provision has

been made to redeem same as herein provided, the Series 201.6 Bonds or portions
thereof so redeemed shall no longer be regarded as outstanding except for the purpose
of receiving payment solely from the funds so provided for redemption, and the rights
of the owners to collect interest which would otherwise accrue after the redemption
date on any Series 20-16 Bond or portion thereof called for redemption shall terminate
on the date fixed for redemption.

THIS BOND IS TRANSFERABLE, as provided in the Indentures, only upon the
books of registration of the Authority kept for that purpose at the office of the Trustee,
by the Owner hereof in person, or by the Owner's attorney duly authorized in writing,
upon surrender of this bond together with a written instrument of transfer satisfactory
to the Trustee duly executed by the Owner or the Owner's duly authoúzed attorney,
and, upon payment of any tax or governmental charges required to be paid with respect
to such transfer or exchange, a new bond or bonds in the same aggregate principal
amount shall be issued to the transferee in exchange therefor as provided in the
Indentures. The Trustee is not required to accept any bond for transfer or exchange
during a period of L5 days preceding the selection of bonds for redemption or after this
bond has been called for redemption. The Authority and the Trustee may deem and
treat the person in whose name this bond is registered as the absolute owner hereof for
the purpose of receiving payment of, or on account of, the principal or redemption price
hereof and interest due hereon and for all other purposes.

IT IS HEREBY CERTIFIED, RECITED AND REPRESENTED that the issuance of
this bond and the Series 20'1.6 Bonds is duly authorized by Law; that all acts, conditions
and things required to be done precedent to and in the issuance of this bond and of the
Series 20'1.6 Bonds have been properly done, have happened and have been performed
in regular and due time, form and manner, as required by law; the Authority has

granted a lien on and pledge of the Trust Estate to the Series 201,6 Bonds as provided in
the Indenture.
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IN WITNESS WHEREOF, the Authority has caused this bond to be signed by the
President or Vice President and attested by the Secretary or Assistant Secretary by their
manual or facsimile signatures and sealed with the official seal of the Authority or a
facsimile thereof.

WEST HARRIS COUNTY REGIONAL
WATER AUTHORITY

By
President

ATTEST:

B

Secrqtary
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(b) Form of Authentication Certificate

AUTHENTICATION CERTIFICATL,

This bond is one of the bonds referred to in the within mentioned Indentures;
and that, except as to the bonds initially delivered, this bond has been issued in
conversion of and exchange for or replacement of a bond, bonds or a portion of a bond
or bonds of an issue which originally was approved by the Attorney General of the
State of Texas and registered by the Comptroller of Public Accounts of the State of
Texas.

Regions Bank,
as Trustee

Authorized Signature
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(.) Form of Registration Certificate of the Comptroller of Public Accounts of
the State of Texas which is to be Affixed to each of the Initially Issued Series 2016 Bonds

CERTIFICATE OF REGISTRATION OF COMPTROLLER OF PUBLIC ACCOUNTS

OFFICE OF THE COMPTROLLER

REGISTER NO
THE STATE OF TEXAS

I HEREBY CERTIFY that there is on file and of record in my office a certificate of
the Attorney General of the State of Texas to the effect that this bond has been examined
by him as require d by law, that he finds that it has been issued in conformity with the

Constitution and laws of the State of Texas, and it is a valid and binding obligation of
WEST HARRIS COUNTY REGIONAL WATER AUTHORITY and said Bond has this
day been registered by me.

WITNESS MY HAND AND SEAL OF OFFICE, 201.6

Comptroller of Public Accounts
of the State of Texas
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(d) Form of Assignment to be Printed on Each of the Series 20L6 Bonds

ASSIGNMENT

FOR VALUE RECEIVED the undersigned Registered Owner of this bond, or
duly authorized representative or attorney thereto, hereby assigns this bond to

(Assignee's social
security or taxpayer
identification number)

(print or typewrite Assignee's
name and address, including

zip code)

and hereby irrevocably constitutes and appoints

attorney to transfer the registration of this bond on the Register, with full power of
substitution in the premises.

DATED:
Registered Owner
NOTICE: The signature must correspond
with the name of the Registered Owner
appearing on the face of this bond.

Signature Guaranteed:

NOTICE: This signature should be
guaranteed by an eligible guarantor
institution (banks, stockbrokers,
savings and loan associations and credit
unions with membership in an
approved signature guarantee
medallion program) pursuant to S.E.C.

rule L7Ad-15.

(u) Form of Statement of Insurance. This is not applicable because no bond
insurance is obtained for the Series 2016 Bonds.

(f) The Initial Bond shall be in the form set forth in paragraphs (a), (.), (d)
and (e) of this Sectiory except for the following alterations:

(Ð immediately under the name of the Bond, the headings "INTEREST
RATE" and "MATURITY DATE" shall both be completed with the words
"As Shown Below" and the word "CUSIP" deleted;
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(iÐ in the Íirst paragraph of the Series 201,6 Bond, the words "on the
Maturity Date specified above" artd "at the Interest Rate per annum
identified above" shall be deleted and the following shall 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 following schedule and with such installments
bearing interest at the per annum rates set forth in the following schedule:

Maturity
December 15

Principal Amount
Maturing ($)

Interest Rate
(%\

2018 1,045,000 0.650%
2019 1,050,000 0.760"/"

2020 l-,055,000 0.840%
2021 1,065,000 0.910"/"

2022 '1.,070,000 0.990%

2023 1,080,000 1..090"/"

2024 1,095,000 1,.200%

2025 1,105,000 1..290"/"

2026 1,120,000 1.370%
2027 1,130,000 1,.570%

2028 1,150,000 1,.690%

2029 1,170,000 2.010%

2030 1,190,000 2.180"/"

2031 1,215,000 2.290"/"

2032 1.,240,000 2.330"/"

2033 1.,270,000 2.390"/"

2034 1,300,000 2.520%
2035 L,330,000 2.500"/"

2036 1,365,000 2.540o/o

2037 L,400,000 2.710%
2038 1,440,000 2.71,0%

2039 L,480,000 2.71,0%

2040 1,520,000 2.71,0%

2041 L,565,000 2.71,0%

2042 1,605,000 3.040%
2043 L,655,000 3.040%
2044 L,700,000 3.040%
2045 1.,750,000 3.040%
2046 1,,900,000 3.040%

37,960,000
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(iiÐ
(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 removed from the Initial Bond in
the event there are no term bonds.
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PRIVATE PLACEMENT MEMORANDUM DATED ______________ ___, 2017 
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 2017(the “Bonds”) 
 

Dated: October 1, 2016 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, 2018 
(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 2017; APPROVING THE FORM AND SUBSTANCE AND AUTHORIZING THE EXECUTION 
OF A TWELFTH 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 
____________ __, 2017 (“Bond Resolution”) and THE TWELFTH SUPPLEMENTAL INDENTURE OF 
TRUST, dated October 1, 2017. 

Purpose: See “APPENDIX B - BOND RESOLUTION, MASTER INDENTURE OF TRUST, AND TWELFTH 
SUPPLEMENTAL INDENTURE OF TRUST.” 

Security for the 
 Bonds: 

See “APPENDIX B - BOND RESOLUTION, MASTER INDENTURE OF TRUST, AND TWELFTH 
SUPPLEMENTAL INDENTURE OF TRUST.” 

Ratings: See “OTHER INFORMATION - Ratings” 

Delivery Date: October __, 2017 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 

____________________________________________________________________ 
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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 
FirstSouthwest A Division of Hilltop Securities Inc., 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 2017 (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 Twelfth Supplemental Indenture of Trust dated as of October 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 TWELFTH 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 TWELFTH 
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 TWELFTH 
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, 2027, or on any date thereafter, the Bonds maturing on and after December 15, 2028 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 TWELFTH 
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 
TWELFTH 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. 

  



4 

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 TWELFTH 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) 

2019 $_____,000      2034(b)  $_____,000     
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(b) _____,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             

__________________________________ 
(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, 2028, are subject to redemption, in whole or in 
part and in inverse order, prior to their scheduled maturities, on December 15, 2027, 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 TWELFTH SUPPLEMENTAL 
INDENTURE OF TRUST 
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Green Project Reserve: DWSRF Green Project Worksheets 
TWDB-0163 (http://www.twdb.texas.gov/financial/instructions/doc/TWDB-0163.pdf) 
Attached       Yes  

 No 
   N/A   
 

TWDB will make the final determination whether your project (or project component) meets 
federal criteria as “green”. You may be required to submit a business case, utilizing the Green 
guidance  

Part I: Summary of attachments to application 
 
Following is a list of the documents that may be necessary in order to process this application. While not all of the 
listed information below may be required for all projects, an applicant should review the application carefully 
because incomplete applications will not be processed until all of this information has been provided.  In addition, 
please make sure your entity system name appears on every attachment.  Label each attachment with the 
number of the pertinent application section (i.e. “Part B5”).  

 
Check list for your convenience 

 
Part A   General Information 

No. 6  Draft or executed consulting contracts (engineering, financial advisor, bond counsel) 
No. 12 Existing security document for refinancing 

 
Part B   Legal  

No. 17 Resolution (TWDB-0201A) 
No. 18 Application Affidavit (TWDB-0201) 
No. 19 Certificate of Secretary (TWDB-201B) 
No. 20 Water Supply Corporations 

Articles of Incorporation 
Certificate of incorporation from the Texas Secretary of State 
By-laws and any amendments 
Certificate of status from the Texas Secretary of State  
Certificate of account status from Texas Comptroller   

No. 21  Resolution/ordinance authorizing the issuance of parity debt 
No. 22 Certificate of Convenience & Necessity 
No. 23 Enforcement Actions 
No. 24 Affidavit of No Objection 
No. 25 Two copies of the Water Conservation Plan (TWDB-1968 and TWDB-1965)  
No. 26 Water use surveys 

  http://www.twdb.texas.gov/waterplanning/waterusesurvey/index.asp 
No. 27 Water Loss Audit 

   http://www.twdb.texas.gov/conservation/resources/waterloss-resources.asp 
 
 
Part C   Financial  

No. 39 Assessed Values by Classifications 
No. 40 Direct and Overlapping Tax Table 
No. 45 Proforma for each year of debt outstanding 
No. 46 Five year comparative system operating statement. 
No. 47 Annual audit and management letter 
No. 49 Outstanding debt schedule 
No. 52 Service provider contracts 

cindy.gloyna
Typewritten Text
PART I CHECK LIST
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Part D   Project Information   
No. 54a Preliminary Engineering Feasibility Data (PEFD)  
No. 54b Engineering Feasibility Report  

  Water (TWDB-0555)  
  Wastewater (TWDB-0556) 

No. 54c Project Draw Schedule (TWDB-1202) 
No. 56 Project Map 
No. 57 Census Tract(s) 
No. 58 Project Schedule 
No. 59 Current and future populations and projected water use or wastewater flows 
No. 60 Project Cost Estimate Budget (TWDB-1201) 
No. 61 Wastewater Project Information Form (WRD-253a)  

 Water Project Information Form (WRD-253d) 
No. 62  Texas Pollution Discharge Elimination System Permit 
No. 63  If applicant has property rights and permits 

a. WRD-208A (Surface Water) 
b. WRD-208B  (Groundwater) 

No. 63c Additional Permits 
No. 64 Site certificate, evidencing land ownership for the project.  (ED-101) 
No. 65 Categorical Exclusion (CE), Finding of No Significant Impact (FONSI), Record of Decision 

or any other supporting document 
No. 67 Social or environmental issues 

 
Part E  State Water Implementation Fund for Texas 

 No. 69 Multi-year/phased commitment schedule 
 No. 71a Draft Bond Ordinance 
 No. 71b Private Placement Memorandum 

 
Part F Economically Distressed Areas Program 

No. 73 Resolution/ordinance establishing a mandatory hookup policy   
No. 74 EDAP applicants 

 Inadequacy documentation 
 Financial resources documentation 
 Existence of residences prior to 06/01/2005 

No. 75 Public health nuisance 
No. 76 Plats 
No. 77 EDAP Planning Phase – Facility Engineering Plan/Scope of Services (WRD-023A) 

 
Part G CWSRF/DWSRF Applicants Only  NOT APPLICABLE 

No. 82 Lobbying Activities (WRD-213) 
No. 83 Certification Regarding Debarment, Suspension and Other Responsibility           

Requirements. (SRF-404)  
No. 84 Assurances – Construction Programs (EPA-424D) 

Disadvantaged Business Requirements Guidance  (TWDB-0210) 
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No. 86 Affirmative Steps Certification and Goals (TWDB-0215) 
No. 87 Affirmative Steps Solicitation Report (TWDB-216)  
No .88 Loan/ Grant Participation Summary (TWDB-0373) 
No. 89 Prime Contractor Affirmative Steps Certification and Goals (TWDB-217) 
No. 90 Designated Management Agency (WRD-210)  

 
Part H Green Projects  NOT APPLICABLE 

Guidance (TWDB-0161) 
 

 No. 93 CWSRF Green Project Worksheets (TWDB-0162) 
DWSRF Green Project Worksheets (TWDB-0163) 

 
Part J: Guidance and Forms 
 

Part A  General Information 
  CWSRF – 31 TAC 375 
  DWSRF – 31 TAC 371 
  EDAP and SWIFT - 31 TAC 363 
  For more information visit,  http://www.twdb.texas.gov/about/rules/index.asp. 

 
Part D  Project Information  
  State Programs - 31 TAC 363 

Drinking Water State Revolving Fund - 31 TAC 371 
 Clean Water State Revolving Fund / Equivalency - 31 TAC 375 

Clean Water State Revolving Fund / Non-Equivalency - 31 TAC 375 
    

  
Guidelines for Environmental Assessment, Clean Water Non-Equivalency (ED-001A) 

  Clean Water EID Instructions (SRF-099) 
  Guidelines for Environmental Assessment, State Participation, Defund, RWAF and WIF, 
    (ED-001B) 
 Guidelines for Environmental Assessment, EDAP (ED-001C) 

Drinking Water EID Instructions (DW-001) 
 
 

Part H  Green Projects  and Project Components 
 Green Project Reserve: Guidance for determining project eligibility  

  (TWDB-0161) 
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