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Name of Applicant:  ________________________ 
 
Date application received: ______________ 

 
Date administratively complete: ________________ 
 
 
 

NOTICE TO ALL APPLICANTS 
 
 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 is intended for political subdivisions, 
including Water Supply Corporations.  
 
Each applicant must 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. The application must be submitted 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) 

 

Only COMPLETE APPLICATIONS for projects will be considered for funding.  A COMPLETE 
APPLICATION consists of all of the applicable information and forms requested in this 
document.  

IMPORTANT NOTICE 
 

Applicants MUST use this form for application to ensure all requested information is included for 
review.  

 

When preparing this application please review the Application and all Guidance and Forms, listed at 
the end.   
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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) 

 
2. Applicant Name and Contact Information: 

Name: Coastal Water Authority 
County: Harris 
Physical 
Address: 

1801 Main Street, Suite 800 
Houston, Texas 77002 

Mailing 
Address: 

1801 Main Street, Suite 800 
Houston, Texas 77002 

Phone: 713-800-6253 
Fax: 713-658-9429 
Website: www.coastalwaterauthority.org 

 
 

2. The Luce Bayou Interbasin Transfer Project (Project) is being implemented by the CWA in 
response to a request made in May 2005 by the City of Houston. The Project includes 
infrastructure sized to transfer 450,000 acre-feet of water per year from the Trinity River to Lake 
Houston. 
 
The primary components of the Project include a pump station to be constructed in Liberty 
County on property currently owned by the Coastal Water Authority, 3.0 miles of dual 96-inch 
force mains followed by 23 miles of earthen canal with final discharge into Lake Houston. Water 
will be treated at the City of Houston Northeast Water Purification Plant. 

 
4. Applicant’s Officers and Members:  

 
Name 

 
Office Held 

D. Wayne Klotz President 
Tony Council 1st Vice President 
Alan Conner 2nd Vice President 
Zebulun Nash Secretary-Treasurer 
Giti Zarinkelk Director 
John Odis Cobb Director 
Douglas Walker Director 

 
 
 
 

http://www.statutes.legis.state.tx.us/Docs/LG/htm/LG.5.htm%235.001
http://www.statutes.legis.state.tx.us/Docs/LG/htm/LG.5.htm%235.002
http://www.statutes.legis.state.tx.us/Docs/LG/htm/LG.5.htm%235.003
http://www.statutes.legis.state.tx.us/Docs/LG/htm/LG.5.htm%235.004
http://www.statutes.legis.state.tx.us/Docs/LG/htm/LG.5.htm%235.005
http://www.statutes.legis.state.tx.us/Docs/BO/htm/BO.22.htm
http://www.statutes.legis.state.tx.us/Docs/WA/htm/WA.67.htm
http://www.statutes.legis.state.tx.us/Docs/WA/htm/WA.49.htm
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5. Applicant’s primary contact person for day-to-day project implementation. 

Name: Donald Ripley 
Title: Executive Director 
Address: 1801 Main St., Suite 800 

Houston, Texas 77002 
Phone: 713-658-1915 
Fax: 713-658-9429 
Email: dripley@coastalwaterauthority.org 

 
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: 

Coastal Water Authority 

Contact: David A. Miller, P.E. 
Address: 1801 Main St., Suite 800 

Houston, TX 77002 
Phone: 713-658-0855 
Fax: 713-658-9429 
Email: dmiller@coastalwaterauthority.org 

 
b) Bond Counsel                      N/A      
Firm 
Name: 

Norton, Rose & Fullbright, LLP 

Contact: Neil Thomas 
Address: 1301 McKinney, Suite 5100 

Houston, Texas 77010 
Phone: 713-651-3613 
Fax: 713-651-5246 
Email: neil.thomas@nortonrosefulbright.com 

 
c) Financial Advisor                     N/A      
Firm 
Name: 

First Southwest Company 

Contact: Warren P. Cash, III 
Address: 700 Milan Street, Suite 500 

Houston, Texas 77002 
Phone: 713-654-8651 
Fax: 832-239-9015 
Email: trey.cash@firstsw.com 
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d) Certified Public Accountant (or other appropriate rep)                 N/A      
Firm 
Name: 

McConnell & Jones, LLP 

Contact: Wayne McConnell 
Address: 4828 Central Drive, Suite 1000 

Houston, Texas 77081 
Phone: 713-968-1600 
Fax: 713-968-1601 
Email: wmcconnell@mjlm.com 

 
e) Legal Counsel (if other than Bond Counsel)                  N/A      
Firm 
Name: 

           

Contact:            
Address:            
Phone:            
Fax:            
Email:            

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

 

Contact:            
Address:            
Phone:            
Fax:            
Email:            

 
7.   List the counties within the Applicant’s service area.  Chambers, Harris, Liberty (Harris County is 

the primary service area) 
 
8.  Identify the Applicant’s total service area population:  
 From the 2013 Census: 
 Chambers County 2013 Population – 35,570 
 Harris County 2013 Population – 4,182,285 
 Liberty County 2013 Population – 76,013 
 Total 2013 Population – 4,293,868 
 
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 (DFund)   $       
d)   State Participation      $       
e)   Rural Water Assistance Fund (RWAF)       $       
f)   State Water Implementation Fund for Texas (SWIFT) $ 300,000,000 
g)   Economically Distressed Areas Program (EDAP)   $       
h)   If other please explain:           $       
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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 
Contribution 

Cash 
Contribution 

$20,000,000 January 14, 2009 January 28, 2009 

State (WIF-
L080045) 

Loan $28,000,000 December 21, 
2007 

February 26, 2009 

State (WIF-
L090102) 

Loan $5,115,000 January 2, 2009 July 15, 2010 

State (SP-
1000087) 

Loan $28,754,000 April 18, 2012 March 1, 2013 

Total 
Funding 
from All 
Sources 

 $81,869,000   

 
Comments: Local contribution accounts for the right-of-way acquisition contributed by regional 
partners (NFBWA, WHCRWA, NHCRWA, CHCRWA). State Funds were secured for 
environmental, permitting and design. 
 
See attached for commitment letters for both WIF loans and the State loan.  

 
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 
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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. Article XVI, Section 59, of the Constitution of Texas
Chapter 601, Acts of the 60th Legislature of the Texas, Regular Session, 1967 (codified as Article  

            8280-355, Texas Revised Civil Statutes Annotated).  
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).   The Texas Water 
Development Board’s Board Participation Master Agreement between TWDB and Coastal Water 
Authority. 
 
16. Describe the pledge being offered and any existing rate covenants.  The Luce Bayou Projects 
Contract as Amended between the City of Houston and the Coastal Water Authority. 
 
 
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 
 
 
 
 

http://www.twdb.texas.gov/financial/instructions/)
http://www.twdb.state.tx.us/financial/instructions/
http://www.twdb.state.tx.us/financial/instructions/
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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– Coastal Water Authority proposes an amended Luce Bayou Project contract 
with the City of Houston. 

 
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?  

 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 area 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.            
 

   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: September 2014.  
  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)) 
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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  

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 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

http://www.twdb.texas.gov/conservation/resources/waterloss-resources.asp
http://www.twdb.texas.gov/conservation/resources/waterloss-resources.asp
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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) 
                                            

                                            

                                            

                                            

                                            

                                            

                                            

                                            

                                            

                                            

 
 Comments: Not Applicable 
 
 
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) 
                                            

                                            

                                            

                                            

                                            

                                            

                                            

                                            

                                            

                                            

 
Comments: Not Applicable 
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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 
       
       
       
       
       
       
       
       
       

 
Comments: Not Applicable 
 

Regional or wholesale providers, complete questions 29-31.  
Retail providers, complete questions 32-34.  
 
 
32. List top TEN customers of the water system by annual revenue with corresponding usage and 
percentage of total use, including whether any are in bankruptcy. 
 

 
WATER - Treated 

Customer Name 
Annual Usage 

(1000 gal) 
Percent of Total Water 

Revenue 
Bankruptcy 

(Y/N) 
North Harris Co Regional Water Authority 10,084,247 2.93% N 

North Fort Bend Co Regional Water 
Authority 

4,618,955 
1.73% 

N 

West Harris Co Regional Water Authority 7,949,312 1.55% N 

North Channel Water Authority 2,299,019 1.26% N 

City of Pasadena 6,825,575 0.92% N 

Anheuser Bush, Inc. 1,212,550 0.67% N 

Gulf Coast Water Authority (Galveston) 4,494,289 0.62% N 

Clear Lake City 3,430,187 0.47% N 

City of Pearland 709,301 0.41% N 

Memorial Villages Water Authority 602,657 0.34% N 

 
Source: City of Houston 
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WATER - Untreated 

Customer Name 
Annual Usage 

(1000 gal) 
Percent of Total Water 

Revenue 
Bankruptcy 

(Y/N) 
Equistar Chemicals LP 11,464,830 1.57% N 

Shell Oil 7,653,813 1.05% N 

Air Liquide America Corp 6,128,469 0.84% N 

Battleground Water Company 5,835,808 0.80% N 

Baytown Area 5,014,298 0.69% N 

Houston Refining, LP (Lyondell-Citgo) 4,797,454 0.66% N 

Chevron Phillips Chemical Company 4,452,534 0.61% N 

Hoescht Celanese 3,310,230 0.45% N 

Occidental Chemical Corporation 2,770,611 0.38% N 

E.I Dupont De Nemours & Company 2,121,147 0.29% N 

 
Source: City of Houston  
 
List top TEN customers of the wastewater system by annual revenue with corresponding usage and 
percentage of total use, including whether any are in bankruptcy.  
 

WASTEWATER 

Customer Name 
Annual Usage 

(1000 gal) 
Percent of Total 

Wastewater Revenue 
Bankruptcy 

(Y/N) 
Anheuser Bush, Inc. 664,963 0.94% N 

Harris County 725,511 0.91% N 

City of Houston 915,367 0.84% N 

Houston Independent School District 518,332 0.67% N 

University of Houston 502,167 0.63% N 

Oak Farms Dairies 87,286 0.49% N 

Maximus Coffee Group 154,660 0.44% N 

Methodist Hospital 299,747 0.38% N 

Hermann Hospital 294,330 0.37% N 

Dr. Pepper Bottling 191,664 0.24% N 
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33. Current Average Residential Usage and Rate Information  
 
The Authority will not recover payments related to the Luce Bayou SWIFT financing based on water and 
sewer rates directly, but will receive contract payments from the City, which depend in part upon the 
City’s receipts from providing water and sewer services.   
 

Service 

 
Date of Last 

Rate 
Increase 

Avg. 
Monthly 
Usage 

(gallons) 

 Avg. 
Monthly Bill 

($) 

Avg. 
Monthly 
Increase 

Per 
Customer($) 

Projected Monthly 
Increase Necessary 

($) 
Water 4/1/2015 5.40 $28.57 0.34 1.27 
Wastewater 4/1/2015 5.40 $34.63 0.41 1.54 

 
34. Provide the number of customers for each of the past five years.  
 
Water 

Year Number of 
Customers 

2010 434,857 
2011 436,133 
2012 450,315 
2013 453,750 
2014 457,536 

 
Wastewater 

Year Number of 
Customers 

2010 417,668 
2011 418,416 
2012 433,771 
2013 436,424 
2014 439,495 

 
Source:  City of Houston 
 
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 
 
37. Does the applicant have taxing authority?  
  Yes  
  No 
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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.  

 
The Authority does not have taxing authority and therefore does not have debt and is supported by ad 
valorem taxes.  The following is provided for informational purposes only. 
 
The City of Houston reports assessed valuation and related tax rates in connection with the issuance of 
its general obligation bonds.  Its most recent official statement dated July 22, 2014 reported the following: 
 

 
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.  

 
The Authority does not have taxing authority and therefore does not have debt that is supported 
by ad valorem taxes.  For information related to the City of Houston, please see attached. 
 
Comments:  See attached table for additional details.   

 
42. Provide the maximum tax rate permitted by law per $100 of property value. N/A 
 

As a home-rule city, the State constitution limits the maximum ad valorem tax rate to $2.50 per 
$100 of property value. However, the City through various local charter amendments has other 
limitations. For additional information we refer you to the discussion in the City’s most recent 
Official Statement, City of Houston, Texas $257,365,000 Public Improvement Refunding Bonds, 

Fiscal 
Year 

Ending 

Net Taxable 
Assessed Value 

($) 
(in thousands) 

Tax 
Rate 

General 
Fund 

Interest & 
Sinking 

Fund 
Tax Levy 

$ 

% 
Current 

Collections 

% 
Total 

Collections 
2010          150,270,904  0.63875 0.45728 0.18147 960,083  97.2% 99.6% 
2011          142,964,244  0.63875 0.46336 0.17539 912,808  97.7% 100.7% 
2012          145,042,978  0.63875 0.48071 0.15804 927,886  97.8% 100.4% 
2013          152,801,703  0.63875 0.46221 0.17654 970,157  97.9% 101.0% 
2014          167,749,927  0.63875 0.47709 0.16166 1,051,562  97.6% 100.4% 
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Series 2014A.  Pages 7 and 8 of this document contain a discussion of the various limitations on 
the City’s tax rate. 

 
43. Does the applicant collect sales tax?  
  Yes Provide the sales tax collection history for the past five years. 

 
  No 
 
The Authority does not impose a sales tax and sales tax proceeds will not be pledged to the repayment 

of the Bonds.  The following is provided for informational purposes only. 
 

Fiscal Year 
Ending 

Total Collections 
($s ‘000s) 

2010  468,965  
2011 492,824  
2012 546,543  
2013  600,256  
2014 629,441 

 
Source: City of Houston Comprehensive Annual Report, Combined Utility System Statistics, page 216 
 
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 
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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 
 
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 
 
 
 
 
 



TWDB-0148 
Version: 4-15-15 

 
Please label each attachment with the number of the pertinent application section (i.e. “Part D5”) 
 
50. List the ten largest employers of the Applicant’s service area: 
  

Name Number of Employees 
Memorial Hermann 19,500 

University of Texas – MD Anderson Cancer Center 19,290 

United Airlines 17,000 

ExxonMobil Corporation 13,191 

Shell Oil Company 13,000 

The Houston Methodist Hospital System 13,000 

Kroger Company 12,000 

National Oilwell Varco 10,000 

Schlumberger Limited 10,000 

B.P. America, Inc 9,537 

 
Comments (example, any anticipated changes to the tax base, employers etc.). Employers 
excludes school districts and city, county, state, and federal government. 

 
Source:  City of Houston 2014 Comprehensive Annual Financial Report, page 232. 

 
51. Provide any current bond ratings with date received. 
 
 The Authority’s outstanding Series 2010 and 2014 Bonds are rated as follows: 
 

 
Standard & 

Poor’s 
Date 

Received Moody’s 
Date 

Received Fitch 
Date 

Received 
G.O. N/A N/A N/A N/A N/A N/A 

Revenue AA 11/19/2014 NR N/A AA+ 11/20/14 
 
 
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  
  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.): 
  

The Luce Bayou Interbasin Transfer Project (Project) is being implemented by the Coastal Water 
Authority (CWA) in response to a request made in May 2005 by the City of Houston. The Project 
includes infrastructure sized to transfer 450,000 acre-feet of water per year from the Trinity River 
to Lake Houston. 
 
This project will provide surface water to the City of Houston, West Harris County Regional Water 
Authority, Central Harris County Regional Water Authority, North Harris County Regional Water 
Authority, and the North Fort Bend Water Authority in order to provide compliance with the 
Houston Galveston Subsidence Districts groundwater reduction mandate by creating additional 
surface water sources.   

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

considered (including existing facilities): 
 
The primary components of the Project include a pump station to be constructed in Liberty 
County on property currently owned by CWA, 3.0 miles of dual 96-inch transmission mains 
followed by 23 miles of canal with final discharge into Lake Houston. Water will be treated at the 
City of Houston Northeast Water Purification Plant (primarily) and the East Water Purification 
Plant. 
 
Project Components: 

• Environmental Surveys and USACE Section 404 and 401 Permits – all permits were 
approved by the USACE on February 4, 2014. 

• Property Acquisition – All property and right-of-way has been acquired for the project, 
including 2,979 acres of property which has been donated to the U.S. Fish and Wildlife 
Service as mitigation for the project as required by the permit.  

• Project Engineering/Design – This work is on-going. 
o Pump Station Design 
o Canal Design 
o SCADA Design 
o Access Road Design      
o Canal Bridges Design 
o Maintenance Station Design 
o Pipeline Design 

• Construction – Future. 
o Pump Station Construction 
o Canal Construction 
o SCADA Construction 
o Access Road Construction 
o Canal Bridges Construction 
o Pipeline Construction 
o System Startup, Commissioning, and Training 
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A complete preliminary engineering feasibility report 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- The planning and environmental has been approved by TWDB
and there have been no changes to the scope of work. 

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 – The planning and environmental has been approved by TWDB 
and there have been no changes to the scope of work.  

 
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. New supply: 450,000 (acre-feet/year) $381,869,000($) capital cost 

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. 
 

b. New Conservation savings______________(acre-feet/year)  _________($) capital cost N/A 

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. 
 

c. New Reuse supply ______________(acre-feet/year)                _________($) capital cost N/A 

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. 
 

d. Maintenance of Current Supply_____________(acre-feet/year)  _________($) capital cost N/A 

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). 

 

http://www.twdb.texas.gov/financial/instructions/doc/TWDB-0555.pdf
http://www.twdb.texas.gov/financial/instructions/doc/TWDB-0556.pdf
http://www.twdb.texas.gov/financial/instructions/doc/TWDB-1202.xls
jmarks
Typewritten Text
X
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56. Project Location: 
  

The Luce Bayou Interbasin Transfer Project will take water from the Trinity River to Lake 
Houston.  

 
 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 

 
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://factfinder2.census.gov/faces/nav/jsf/pages/searchresults.xhtml?refresh=t.   

   
   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 
 
58. Project Schedule: 

a) Requested loan closing date.   
Loan Closing 

Date 
Board 

Participation 
Low-Interest 

Loan Draw Amount 
12/15/2015 $66,565,000.00 $0.00 $66,565,000.00 
6/15/2016 $0.00 $0.00 $0.00 

12/15/2016      $136,460,000.00 $0.00    $136,460,000.00 
6/15/2017                 $0.00 $0.00                 $0.00 

12/15/2017 $73,715,000.00      $23,260,000.00         $96,975,000.00 
6/15/2018 $0.00                 $0.00                 $0.00 

TOTAL $276,740,000.00 $23,260,000.00 $300,000,000.00 
 

b) Estimated date to submit environmental planning documents. 
 
This task is already complete.   
 

c) Estimated date to submit engineering planning documents.  
 
This tasks is already complete. 

http://factfinder2.census.gov/faces/nav/jsf/pages/searchresults.xhtml?refresh=t
http://factfinder2.census.gov/help/en/glossary/p/place.htm
http://factfinder2.census.gov/help/en/glossary/c/county_subdivision.htm
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d) Estimated date for completion of design.   

 Feature Finish Date 
Pump Station Design  September 2015 
Canal Design  March 2016 
SCADA Design  September 2015 
Access Road Design (2 Phases) July 2017 
Canal Bridges Design  March 2016 
Maintenance Station Design  April 2016 
Pipeline Design  August 2016 

 
e) Estimated Construction start date for first contract.   

Feature Start Date 
Pump Station Construction January 2016 
Canal Construction  May 2016 
SCADA Construction  March 2016 
Access Road Construction (2 Phases)  January 2016 
Canal Bridges Construction May 2016 
Maintenance Station Construction August 2016 
Pipeline Construction December 2016 
System Startup, Commissioning and Training January 2019 

 
f) Estimated Construction end date for last contract.  

Feature Finish Date 
Pump Station Construction December 2018 
Canal Construction  December 2018 
SCADA Construction  June 2019 
Access Road Construction (2 Phases)  June 2019 
Canal Bridges Construction March 2017 
Maintenance Station Construction March 2017 
Pipeline Construction September 2017 
System Startup, Commissioning and Training June 2019 

 
59. Attach a copy of current and future populations and projected water use or wastewater flows.  

Include entities to be served.   
  Attached 
 
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 

http://www.twdb.texas.gov/financial/instructions/
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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: This is not a wastewater project.  

 
63. All Wastewater 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/instructions/index.asp) is an example of this type of 
resolution. 

 Attached 
 N/A 

 
 
64. 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    

 
 

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. N/A, all property rights have been acquired.  

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. 
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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. N/A, no other major permits are necessary.  

Permit Issuing Entity Permit Acquired (Y/N) 
                  
                  
                  
                  

 
 
65. 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) 

                              
                              
                              

 
 66.  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 
 
67. 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 

 
68. 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 

Coastal Water Authority has an approved USACE individual project permit (attached). 
 No 
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Part E: State Water Implementation Fund for Texas (SWIFT) Applicants Only: 
 
69. Identify the type of SWIFT funding (If more than one funding option is being requested indicate 

the amount of funding for each): 
  Deferred      $      
 Lo w Interest Loan   $23,260,000 
 Board Participation   $276,740,000 

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

dates for each loan requested. 
 Attached 

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

financial assistance from the State Water Implementation Fund for Texas (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 box below serves as this acknowledgement.  

 
As an applicant for financial assistance from the State Water for Implementation Fund for 

Texas (SWIFT), I acknowledge that that this project must with any applicable legal obligations in 
federal law related to contracting with disadvantaged business enterprises and state law (Texas 
Government Code Chapter 2161 and Texas Administrative Code Chapter 20, Subchapter B) 
related to contracting with historically underutilized businesses. 

 
72.   Provide drafts of the following documents: 

   a. Proposed Bond Ordinance  
  Attached 

b. Private Placement Memorandum 
 Attached 

 A Master Agreement for the Board Participation Program is currently being developed by TWDB 
staff and will be the basis for securing CWA’s loan with the TWDB. 
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Part F: Economically Distressed Programs (EDAP) Applicants Only: 
 
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.  
 
73. Describe procedures for collecting monthly customer bills (include procedures for collection of 

delinquent accounts) 
      

 
74. 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   

 
75. 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. 

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

 Attached  
   No 
 
78. 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 
 
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/ 
 
79.  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. 
 
80.  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  

 
81.  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 

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

Regarding Lobbying 
Attached       Yes  

 No 
   N/A   
 
 
 

http://fedgov.dnb.com/webform/
https://sam.gov/
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84. If applying for CWSRF Equivalency or DWSRF, attach the Certification Regarding Debarment, 

Suspension and Other Responsibility. SRF-404  
   (http://www.twdb.texas.gov/financial/instructions/index.asp) 

Attached       Yes  
 No 

   N/A   
 

85. If applying for CWSRF Equivalency or DWSRF, attach the Assurances – Construction Programs. 
EPA-424D (http://www.twdb.texas.gov/financial/instructions/index.asp) 
Attached       Yes  

 No 
   N/A   
 
86. 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) 
 
87. 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 

   
  

88. 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   
 
 
 
 
 
 
 

http://www.twdb.texas.gov/financial/instructions/index.asp
http://www.twdb.texas.gov/financial/instructions/doc/TWDB-0210.pdf
http://www.twdb.texas.gov/financial/instructions/doc/TWDB-0215.pdf
http://www.twdb.texas.gov/financial/instructions/doc/TWDB-0216.pdf
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89. 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/instructions/index.asp) 
Attached       Yes  

 No 
   N/A   
 
90. 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   

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

http://www.twdb.texas.gov/financial/instructions/doc/TWDB-0217.pdf
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Part H: Documentation of “Green” Projects and Project Components 
  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   

 
 
 
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  

http://www.twdb.texas.gov/financial/instructions/doc/TWDB-0162.pdf
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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 

  
 
 
 
 
 
 
 
 
 
 
 

http://www.twdb.texas.gov/waterplanning/waterusesurvey/index.asp
http://www.twdb.texas.gov/conservation/resources/waterloss-resources.asp
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Please label each attachment with the number of the pertinent application section (i.e. “Part D5”) 
 

Part D   Engineering   
No. 54a Preliminary Engineering Feasibility Report (PEFR)  
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. 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 Designated Management Agency (WRD-210)  
No. 64  If applicant has property rights and permits 

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

No. 64c Additional Permits 
No. 65 Site certificate, evidencing land ownership for the project.  (ED-101) 
No. 66 Categorical Exclusion (CE), Finding of No Significant Impact (FONSI), Record of Decision 

or any other supporting document 
No. 68 Social or environmental issues 

 
Part E  State Water Implementation Fund for Texas 

 No. 72a Draft Bond Ordinance 
 No. 72b Private Placement Memorandum 

 
Part F Economically Distressed Areas Program 

No. 74 Resolution/ordinance establishing a mandatory hookup policy   
No. 75 EDAP applicants 

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

No. 76 Public health nuisance 
No. 77 Plats 
No. 78 EDAP Planning Phase – Facility Engineering Plan/Scope of Services (WRD-023A) 

 
Part G CWSRF/DWSRF Questions 

No. 83 Lobbying Activities (WRD-213) 
No. 84 Certification Regarding Debarment, Suspension and Other Responsibility           

Requirements. (SRF-404)  
No. 85 Assurances – Construction Programs (EPA-424D) 

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

 
Part H Green Projects 

Guidance (TWDB-0161) 
 No. 93 CWSRF Green Project Worksheets (TWDB-0162) 

DWSRF Green Project Worksheets (TWDB-0163) 
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Please label each attachment with the number of the pertinent application section (i.e. “Part D5”) 
 
 
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 E.  Environmental  
  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, DFund, RWAF and WIF, 
    (ED-001B) 
 Guidelines for Environmental Assessment, EDAP (ED-001C) 

Drinking Water EID Instructions (DW-001) 
 
 

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

  (TWDB-0161) 
 

 

http://www.twdb.texas.gov/about/rules/index.asp
http://texreg.sos.state.tx.us/public/readtac$ext.TacPage?sl=R&app=9&p_dir=&p_rloc=&p_tloc=&p_ploc=&pg=1&p_tac=&ti=31&pt=10&ch=363&rl=14
http://texreg.sos.state.tx.us/public/readtac$ext.ViewTAC?tac_view=5&ti=31&pt=10&ch=371&sch=E&rl=Y
http://texreg.sos.state.tx.us/public/readtac$ext.ViewTAC?tac_view=5&ti=31&pt=10&ch=371&sch=E&rl=Y
http://texreg.sos.state.tx.us/public/readtac$ext.ViewTAC?tac_view=5&ti=31&pt=10&ch=375&sch=E&div=2&rl=Y
http://texreg.sos.state.tx.us/public/readtac$ext.ViewTAC?tac_view=5&ti=31&pt=10&ch=375&sch=E&div=1&rl=Y
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I, the undersigned Officer of the Board of Directors of the Coastal Water Authority, hereby 
certify as follows: 

1. 	The Board of Directors of Coastal Water Authority convened in regular session 
on January 14, 2009, at the regular meeting place thereof within said district; and the roll was 
called of the duly constituted officers and members of said Board, to-wit: 

Dionel E. Aviles 
Kurt F. Metyko 
Tony L. Council 
Rick Cloutier 
Rusty Senac 
Zebulun Nash 
Ray Stoesser 

President 
First Vice-President 
Second Vice-President 
Secretary 
Director 
Director 
Director 

and all of said persons were present except for the following: Ray Stoesser 	 thus 
constituting a quorum. Whereupon, among other business, the following was transacted at said 
meeting: a written Resolution entitled 

RESOLUTION AUTHORIZING THE ISSUANCE AND SALE OF COASTAL 
WATER AUTHORITY CONTRACT REVENUE BONDS (LUCE BAYOU 
PROJECT), SERIES 2009, IN AN AGGREGATE PRINCIPAL AMOUNT OF 
$28,000,000; AWARDING THE SALE OF SAID BONDS, APPROVING AN 
ESCROW AGREEMENT AND A PAYING AGENT/REGISTRAR 
AGREEMENT; PRESCRIBING THE FORM OF SAID BONDS; 
AUTHORIZING CO-BOND COUNSEL AND THE FINANCIAL ADVISOR 
TO TAKE ALL ACTIONS REQUIRED TO ISSUE SAID BONDS AT THE 
DIRECTION OF COASTAL WATER AUTHORITY; AND ENACTING 
OTHER PROVISIONS RELATING THERETO 

was duly introduced for consideration. It was then duly moved and seconded that said 
Resolution be adopted; and, after due discussion, said motion, carrying with it the adoption of 
said Resolution, prevailed and carried by the following vote: 

AYES: 	tO NOES: 	 ABSTENTIONS: 	0 

2. 	A true, full and correct copy of the aforesaid Resolution passed at the meeting 
described in the above and foregoing paragraph is attached to and follows this Certificate; said 
Resolution has been duly recorded in the official minutes of said Board; the above and foregoing 
paragraph is a true, full and correct excerpt from said minutes of said minutes of said meeting 
pertaining to the passage of said Resolution; the persons named in the above and foregoing 
paragraph, at the time of said meeting and the passage of said Resolution, were the duly chosen, 
qualified and acting officers and members of said Board as indicated therein; each of said 
officers and members was duly and sufficiently notified officially and personally in advance, of 
the time, place and purpose of the aforesaid meeting and that said Resolution would be 
introduced and considered for passage at said meeting, and each of said officers and members 
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consented in advance to the holding of said meeting for such purpose; and said meeting was open 
to the public, and public notice of the time, place and purpose of said meeting was given, all as 
required by the Texas Open Meeting Act, Chapter 551, Texas Government Code, as amended. 

2 
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SIGNED this 14th day of January, 2009. 

In 
Title:" Secretary-Treasurer 

I 

(SEAL) 

SIGNATURE PAGE FOR CERTIFICATE FOR RESOLUTION 
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RESOLUTION AUTHORIZING THE ISSUANCE AND SALE OF COASTAL 
WATER AUTHORITY CONTRACT REVENUE BONDS (LUCE BAYOU 
PROJECT), SERIES 2009, IN AN AGGREGATE PRINCIPAL AMOUNT OF 
$28,000,000; AWARDING THE SALE OF SAID BONDS, APPROVING AN 
ESCROW AGREEMENT AND A PAYING AGENT/REGISTRAR 
AGREEMENT; PRESCRIBING THE FORM OF SAID BONDS; 
AUTHORIZING CO-BOND COUNSEL AND THE FINANCIAL ADVISOR 
TO TAKE ALL ACTIONS REQUIRED TO ISSUE SAID BONDS AT THE 
DIRECTION OF COASTAL WATER AUTHORITY; AND ENACTING 
OTHER PROVISIONS RELATING THERETO 

WHEREAS, Pursuant to the provisions of Article XVI, Section 59 of the Texas 
Constitution, Coastal Water Authority (the "Authority") was created by Chapter 601, Acts of the 
60th Legislature of Texas, Regular Session, 1967 (codified as Article 8280 355, Texas Revised 
Civil Statutes Annotated) (the "Act"), as a conservation and reclamation district, a body politic 
and corporate and a governmental agency of the State of Texas (the "State"). Pursuant to the 
laws of the State, including particularly the Act, the Authority is authorized and has the power to 
issue, sell, and deliver revenue bonds, for and on behalf of the Authority, for the purpose, among 
others, of financing the construction of water conveyance and treatment facilities. 

WHEREAS, The Authority is authorized by the Act to treat the water of and transport 
and deliver the water to customers situated within and without the Authority and to acquire all 
properties and facilities necessary for such purposes, and for any and all such purposes may enter 
into contracts with municipal, public, and private corporations and any political subdivision of 
the State for such periods of time, not exceeding forty (40) years, and on such terms and 
conditions as its Board of Directors may deem desirable, fair, and advantageous and to which the 
parties may agree, and such contracts may provide that they shall continue in effect until bonds 
issued by the Authority to finance the cost of the water conveyance system I  and treatment 
facilities and refunding bonds issued in lieu thereof are paid; and 

WHEREAS, The City of Houston, Texas, (the "City") owns the right to appropriate 
water from the Trinity River. 

WHEREAS, The City is authorized by its charter and by the statutes of the State, 
particularly §S 402.021 and 402.014, Texas Local Government Code, to enter into contracts and 
joint enterprises with conservation and reclamation districts created under Article XVI, Section 
59, of the Constitution of Texas, for the treatment, conveyance, transportation, and distribution 
of water for and on behalf of the City. 

WHEREAS, the Authority has entered into Projects Contracts between the City of 
Houston, Texas (the "City") and the Authority (the "Luce Bayou Contract") to acquire and 
develop the Luce Bayou Interbasin, which will include approximately 450,000 acre feet per year 
of the City's permitted surface water from the Trinity River to Lake Houston, as further set forth 
in the Luce Bayou Contract (the "Project"); and 
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WHEREAS, Payments made by the City to the Authority pursuant to the Contract, along 
with certain interest income earned on all funds and accounts established in this Resolution 
(except the Rebate Fund), will be sufficient to pay Debt Service on the Authority's obligations 
and make all required sinking fund payments thereon required by this Resolution; and 

WHEREAS, with respect to this Project, the Authority has no outstanding Parity Bonds 
or other obligations; and 

WHEREAS, the Authority has reserved the right and option to issue, under certain 
conditions, Additional Bonds, payable from the Pledged Revenues and on a parity as to lien and 
right with Parity Bonds; and 

WHEREAS, the Authority has requested financial assistance from the Texas Water 
Development Board ("TWDB") through TWDB's Water Infrastructure Fund ("WIF") to assist in 
the planning, environmental, and permitting phases of the Project; and 

WHEREAS, the Board of Directors (the "Board") of the Authority finds and determines 
that it is in the best interests of the Authority that it issue its contract revenue bonds payable as 
provided herein; and 

WHEREAS, the Board hereby finds and determines that the issuance of the Bonds 
herein authorized shall be secured by a lien on and pledge of the Pledged Revenues, equally and 
ratably with the Outstanding Parity Bonds and with any Additional Bonds; and 

WHEREAS, the Board hereby authorizes Vinson & Elkins LLP to retain co-bond 
counsel at the direction of the Authority; and 

WHEREAS, the meeting at which this Resolution is considered is open to the public as 
required by law, and the public notice of the time, place and purpose of said meeting was given 
as required by Section 551.041, Texas Government Code, as amended. 

NOW, THEREFORE, BE IT RESOLVED BY THE BOARD OF DIRECTORS OF 
COASTAL WATER AUTHORITY, THAT: 

ARTICLE I 

DEFINITIONS, FINDINGS AND INTERPRETATION 

Section 1.01. Definitions. 

Unless otherwise expressly provided or unless the context clearly requires otherwise, in 
this Resolution, the following terms shall have the meanings specified below: 

"Act" shall mean Article 8280-355, Tex. Rev. Civ. Stat. Ann. (Chap.601, Acts of the 60th 
Legislature of Texas, Regular Session, 1967, as amended by Chap.767, Acts of the 61st 
Legislature of Texas, Regular Session, 1969, Chap. 706, Acts of the 68th Legislature of Texas, 
Regular Session, 1983, and Chap.674, Acts of the 69th Legislature of Texas, Regular Session, 
1985, and any future amendments or codifications). 
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"Additional Bonds" means additional parity revenue bonds permitted to be issued by 
Section 9.02. 

"Application" means the Application filed by the Authority with the Texas Water 
Development Board requesting financial assistance for the planning, environmental, and 
permitting phases of the Authority's Project, as more fully described in such Application. 

"Authority" means the Coastal Water Authority. 

"Board" means the Board of Directors of the Authority, being the duly authorized and 
governing body of the Authority, and it is further resolved that the declarations and covenants of 
the Authority contained in this Resolution are made by, and for and on behalf of the Board and 
the Authority in accordance with and as authorized by the Act, and are binding upon the Board 
and the Authority for all purposes. 

"Bond" means any of the Bonds. 

"Bonds" means the Authority's Contract Revenue Bonds (Luce Bayou Project), Series 
2009, authorized to be issued by Section 3.01 of this Resolution. 

"City" shall mean the City of Houston, Texas, a municipal corporation and home rule city 
located principally in Harris County, Texas. 

"City Controller" shall mean the City Controller of the City or any official that may 
succeed the City Controller. 

"City Council" shall mean the City Council of the City which is the governing body 
thereof. 

"Closing Date" means the date of the initial delivery of and payment for the Bonds. 

"Code" means the Internal Revenue Code of 1986, as amended, including applicable 
regulations, published rulings and court decisions relating thereto. 

"Contract" or "Luce Bayou Contract" shall mean that certain contract entitled "Projects 
Contract Between City of Houston, Texas, and Coastal Water Authority", dated as of January 28, 
2009, as it may be amended and supplemented from time to time relating to the design 
acquisition, construction and finance of the Project. 

"Construction Fund" shall mean the Construction Fund to be maintained by the Authority 
pursuant to Section 704 of this Resolution and any separate accounts maintained. 

"Costs of Issuance" shall mean the items of expense payable or reimbursable directly or 
indirectly by the Authority and related to the authorization, sale and issuance of Bonds, as further 
set forth in the Contract. 

"Date of Delivery" shall mean the date the Bonds are delivered to the Purchaser. 
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"Debt Service" shall mean, with respect to any particular Fiscal Year or other period and 
any Series of Bonds an amount equal to the sum of (a) all interest payable on such Bonds during 
such period, except to the extent that such interest is to be paid from amounts (including any 
investment earnings thereon) deposited in the Bond Fund, Construction Fund, or elsewhere for 
the purpose of providing capitalized interest, plus (b) that portion of the principal amount of such 
Bonds which are due and payable during such period. For purposes of calculating Debt Service, 
the following rules shall apply. 

(A) Principal amount for any Series of Bonds shall be calculated on the assumption 
that no Bonds of any Series Outstanding on the date of calculation will cease to be Outstanding 
except by reason of the payment of each principal amount on the due date thereof. 

(B) Future Debt Service for any Series of Bonds which bears interest at variable rates 
or which will at some future date bear interest at a rate or rates to be determined or which will be 
subject to conversion to an interest rate or interest rate mode such that rates cannot then be 
ascertained shall be calculated using a rate which shall be estimated and certified by the 
Financial Advisor to the Authority as the rate that would have been borne by such Bonds if they 
were at the date of certification issued (or remarketed as the case may be) bearing a fixed rate of 
interest to their scheduled maturity or maturities. 

(C) Interest accruing on Bonds issued as capital appreciation bonds or capital 
appreciation notes shall be treated as principal payable at maturity of such bonds or notes. 

(D) Interest (other than on capital appreciation bonds or notes) shall be deemed to 
accrue monthly and principal also shall be deemed to accrue monthly but only during the twelve 
months immediately preceding any scheduled principal payment (or during such shorter periods 
as maybe appropriate if principal payments are more frequent than every twelve months). 

"Debt Service Payments Under the Contract" shall mean the Debt Service payments 
which the City is required to pay into the Bond Fund, or at the request of the Authority, to the 
Securities Depository for the applicable Bonds, prior to each Interest Payment Date pursuant to 
the Contract. 

"Designated Payment/Transfer Office" means (i) with respect to the initial Paying 
Agent/Registrar named in this Resolution, the Designated Payment/Transfer Office as designated 
in the Paying Agent/Registrar Agreement, or at such other location designated by the Paying 
Agent/Registrar and (ii) with respect to any successor Paying Agent/Registrar, the office of such 
successor designated and located as may be agreed upon by the Authority and such successor. 

"DTC" means The Depository Trust Company of New York, New York, or any 
successor securities depository. 

"DTC Participant" means any broker, dealer, bank, trust company, clearing corporation 
or certain other organizations with Bonds credited to an account maintained on its behalf by 
DTC. 

"Escrow Agent" means The Bank of New York Melon Trust Company, N.A., its 
successors and assigns. 
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"Escrow Agreement" means that certain Escrow Agreement, between the Authority and 
the Escrow Agent, dated as of February 1, 2009, pertaining to the deposit of the proceeds of the 
Bonds. 

"Executive Director" means the Executive Director of the Coastal Water Authority or 
his/her designee. 

"Fiscal Year" or "year" means a fiscal year as established by the Authority which is 
currently the 12 month period ending the last day of December, but which may be changed from 
time to time. 

"Government Obligations" means direct, noncallable obligations of the United States of 
America, including obligations that are unconditionally guaranteed by the United States of 
America. 

"Initial Bond" means the Initial Bond authorized by Section 3.04(d) and described in 
Section 6.02(d). 

"Interest and Sinking Fund" means the fund by that name established pursuant to 
Section 7.02. 

"Interest Accrual Date" means the earlier of (i) ten (10) years from the Date of Delivery 
or (ii) the date the construction of the Authority's Project is complete as evidenced by an 
engineer's certificate acceptable to TWDB. 

"Interest Payment Date" means the date or dates upon which interest on the Bonds is 
scheduled to be paid until their respective dates of maturity or prior redemption, such dates being 
June 15 and December 15 of each year, commencing on the first June 15 or December 15 
following the Interest Accrual Date. 

"Mayor" shall mean the Mayor of the City or any other official that may succeed the 
Mayor. 

"Net Revenues" has the meaning set forth in the Luce Bayou Contract. 

"Outstanding" shall mean as of any date, Bonds theretofore or thereupon being 
authenticated and delivered under this Resolution except: 

(i) Bonds canceled by the Registrar or delivered to the Registrar for 
cancellation at or prior to such date; 

(ii) Bonds in lieu of or in substitution for which other Bonds or Parity Notes 
shall have been authenticated and delivered pursuant to this Resolution; and 

(iii) Bonds deemed to have been paid or defeased as provided in this 
Resolution or as provided by law. 
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"Owner" means the person who is the registered owner of a Bond or Bonds, as shown in 
the Register. 

"Parity Bonds" means the Bonds and any Additional Bonds as the same may be from 
time to time outstanding. 

"Paying Agent/Registrar" means initially The Bank of New York Mellon Trust 
Company, N.A., or any successor thereto as provided in this Resolution. 

"Paying Agent/Registrar Office" means (i) with respect to the initial Paying 
Agent/Registrar named herein, its corporate trust office in Dallas, Texas or at such other location 
designated by the Paying Agent/Registrar, and (2) with respect to any successor Paying 
Agent/Registrar, the office of such successor designated and located as may be agreed upon by 
the Authority and such successor. 

"Pledged Revenues" shall mean the Net Revenues held in the Revenue Fund. 

"Project" means the Luce Bayou Project, as further described in the Contract. 

"Purchaser" or "TWDB" means the Texas Water Development Board. 

"Record Date" means the fifteenth day of the month next preceding an Interest Payment 
Date. 

"Register" means the Register specified in Section 3.06(a). 

"Representation Letter" means the Blanket Letter of Representations between the 
Authority and DTC. 

"Revenue Fund" means the fund by that name established with respect to the Parity 
Bonds and confirmed pursuant to Section 7.01. 

"Special Payment Date" means the Special Payment Date as prescribed in 
Section 3.03(b). 

"Special Record Date" means the Special Record Date as prescribed in Section 3.03(b). 

"Unclaimed Payments" means money deposited with the Paying Agent/Registrar for the 
payment of principal of or interest on the Bonds as the same come due and payable and 
remaining unclaimed by the Owners of such Bonds for 90 days after the applicable payment or 
redemption date. 

Section 1.02. Findings. 

The declarations, determinations and findings declared, made and found in the preambles 
to this Resolution are hereby adopted, restated and made a part of the operative provisions 
hereof. 
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Section 1.03. Table of Contents, Titles and Headings. 

The table of contents, titles and headings of the Articles and Sections of this Resolution 
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 and shall never 
be considered or given any effect in construing this Resolution or any provision hereof or in 
ascertaining intent, if any question of intent should arise. 

Section 1.04. Interpretation. 

(a) Unless the context requires otherwise, words of the masculine gender shall be 
construed to include correlative words of the feminine and neuter genders and vice versa, and 
words of the singular number shall be construed to include correlative words of the plural 
number and vice versa. 

(b) This Resolution and all the terms and provisions hereof shall be liberally 
construed to effectuate the purposes set forth herein to sustain the validity of this Resolution. 

(c) Unless designated otherwise, references to Articles and Sections shall mean 
Articles and Sections of this Resolution. 

Section 1.05. Other Definitions. 

The capitalized terms defined in the preamble to this Resolution shall have the meanings 
assigned to them in the preamble of this Resolution. 

EITS" 
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Section 2.01. Pledge. 

Payment of the principal, premium, if any, and interest on the Parity Bonds shall be 
secured by and payable from a first lien on and pledge of the Pledged Revenues, are further 
pledged to the establishment and maintenance of the funds created by this Resolution, and any 
funds created by any resolution authorizing the issuance of Parity Bonds. The Parity Bonds are 
not and will not be secured by or payable from a mortgage or deed of trust on any real, personal, 
or mixed properties constituting the Project. 

Section 2.02. Bonds as Special Obligations. 

The Bonds are special obligations of the Authority payable solely from the Pledged 
Revenues, and the Owners thereof shall never have the right to demand payment thereof out of 
any funds raised or to be raised by taxation by the Authority. 
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Section 2.03. Security Interest. 

The Authority represents that, under Chapter 1208.002, Texas Government Code, a 
security interest in property, other than real property, that is created by the Authority is valid and 
effective according to the terms of the security agreement and is perfected from the time the 
security agreement is entered into or adopted continuously through the termination of the 
security interest, without physical delivery or transfer of control of the property, filing of a 
document, or another act. The Authority covenants that if Chapter 1208.002 is amended at any 
time while the Bonds are outstanding and unpaid, the Authority shall take all actions required in 
order to preserve for the Owners of the Bonds a perfected security interest in the property in 
which such security interest is granted pursuant to Section 2.01 hereof. 

ARTICLE III 

AUTHORIZATION; GENERAL TERMS AND 
PROVISIONS REGARDING THE BONDS 

Section 3.01. Authorization. 

The Authority's bonds to be designated the "Coastal Water Authority Contract Revenue 
Bonds (Luce Bayou Project), Series 2009," are hereby authorized to be issued and delivered in 
accordance with the laws of the State of Texas, including particularly the Act. The Bonds shall 
be issued in the original aggregate principal amount of $28,000,000, for purposes of (i) paying 
the costs of the Project; and (ii) paying the costs and expenses of issuing the Bonds. 

Section 3.02. Date, Denomination, Maturities and Interest. 

(a) The Bonds shall be dated February 1, 2009, shall be in fully registered form, 
without coupons, in the denomination of $5,000 or any integral multiple thereof and shall be 
numbered separately from one upward or such other designation acceptable to the Authority and 
the Paying Agent/Registrar, except the Initial Bond, which shall be numbered T-l. 

(b) The Bonds shall mature on December 15 in the years and in the principal amounts 
set forth in the following schedule: 

Principal 
Years Amounts Interest Rates 

2019 $2,500,000 2.133% 
2020 2,555,000 2.367% 
2021 2,615,000 2.489% 
2022 2,680,000 2.573% 
2023 2,750,000 2.649% 
2024 2,820,000 2.710% 
2025 2,900,000 2.759% 
2026 2,975,000 2.797% 
2027 3,060,000 2.832% 
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2028 	3,145,000 	2.877% 

(c) 	Interest shall accrue and be paid on each Bond respectively until its maturity or 
prior redemption, from the later of the Interest Accrual Date or the most recent Interest Payment 
Date to which interest has been paid or provided for at the rates per annum for each respective 
maturity specified in the schedule contained in subsection (b) above. Such interest shall be 
payable semiannually on each Interest Payment Date. Interest on the Bonds shall be calculated 
on the basis of a three hundred sixty (360) day year composed of twelve (12) months of thirty 
(30) days each. 

Section 3.03. Medium, Method and Place of Payment. 

(a) The principal of, redemption premium, if any, and interest on the Bonds shall be 
paid in lawful money of the United States of America. 

(b) Interest on the Bonds shall be payable to the Owners as shown in the Register on 
the Record Date. However, in the event that interest on the Bonds is not paid on a scheduled 
Interest Payment Date and remains unpaid for thirty (30) days thereafter, a new record date for 
such interest payment (a "Special Record Date") shall be established by the Paying 
Agent/Registrar, if and when funds for the payment of such interest have been received from the 
Authority. Notice of the Special Record Date and of the scheduled payment date of the past due 
interest (the "Special Payment Date," which shall be at least 15 days after the Special Record 
Date) shall be sent at least five business days prior to the Special Record Date by United States 
mail, first class, postage prepaid, to the address of each Owner of a Bond appearing on the 
Register at the close of business on the last business day next preceding the date of mailing of 
such notice. 

(c) Interest shall be paid by check, dated as of the Interest Payment Date, and mailed 
on or before such Interest Payment Date, by first class United States mail, postage prepaid, by 
the Paying Agent/Registrar to each Owner at the address of each Owner as such appears in the 
Register, or by such other customary banking arrangement acceptable to the Paying 
Agent/Registrar and the person to whom interest is to be paid; provided, however, that such 
person shall bear all risk and expenses of such customary banking arrangement. 

(d) The principal of each Bond shall be paid to the Owner thereof on the due date, 
whether at the maturity date or the date of prior redemption thereof, upon presentation and 
surrender of such Bond at the Paying Agent/Registrar Office. 

(e) So long as TWDB is the owner of the Bonds, payments of interest and principal 
shall be made in wire transfer form at no cost to TWDB. 

(f) If the date for the payment of the principal of or interest on the Bonds shall be a 
Saturday, Sunday, legal holiday or day on which banking institutions in the city where the 
Paying Agent/Registrar Office is located are required or authorized by law or executive order to 
close, then the date for such payment shall be the next succeeding day which is not a Saturday, 
Sunday, legal holiday or day on which banking institutions are required or authorized to close, 
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and payment on such date shall for all purposes be deemed to have been made on the due date 
thereof as specified in this Section. 

(g) 	Unclaimed Payments shall be segregated in a special account and held in trust, 
uninvested by the Paying Agent/Registrar, for the account of the Owner of the Bonds to which 
the Unclaimed Payments pertain. Subject to Title 6 of the Texas Property Code, as amended, 
Unclaimed Payments remaining unclaimed by the Owners entitled thereto for three years after 
the applicable payment or redemption date shall be applied to the next payment or payments on 
the Bonds thereafter coming due and, to the extent any such money remains after the retirement 
of all outstanding Bonds, shall be paid to the Authority to be used for any lawful purpose. 
Thereafter, neither the Authority, the Paying Agent/Registrar nor any other person shall be liable 
or responsible to any holders of such Bonds for any further payment of such unclaimed moneys 
or on account of any such Bonds, subject to any applicable escheat law or similar law. 

Section 3.04. Execution and Registration of Bonds. 

(a) The Bonds shall be executed on behalf of the Authority by the President and 
Secretary of the Board of Directors, by their manual or facsimile signatures, and the official seal 
of the Authority shall be impressed or placed in facsimile thereon. Such facsimile signatures on 
the Bonds shall have the same effect as if each of the Bonds had been signed manually and in 
person by each of said officers, and such facsimile seal on the Bonds shall have the same effect 
as if the official seal of the Authority had been manually impressed upon each of the Bonds. 

(b) In the event that any officer of the Authority whose manual or facsimile signature 
appears on the Bonds ceases to be such officer before the authentication of such Bonds or before 
the delivery thereof, such facsimile signature nevertheless shall be valid and sufficient for all 
purposes as if such officer had remained in such office. 

(c) Except as provided below, no Bond shall be valid or obligatory for any purpose or 
be entitled to any security or benefit of this Resolution unless and until there appears thereon the 
Certificate of Paying Agent/Registrar substantially in the form provided herein, duly 
authenticated by manual execution by an officer or duly authorized signatory of the Paying 
Agent/Registrar. It shall not be required that the same officer or authorized signatory of the 
Paying Agent/Registrar sign the Certificate of Paying Agent/Registrar on all of the Bonds. In 
lieu of the executed Certificate of Paying Agent/Registrar described above, the Initial Bond 
delivered on the Closing Date shall have attached thereto the Comptroller's Registration 
Certificate substantially in the form provided herein, manually executed by the Comptroller of 
Public Accounts of the State of Texas, or by his duly authorized agent, which certificate shall be 
evidence that the Initial Bond has been duly approved by the Attorney General of the State of 
Texas and that it is a valid and binding obligation of the Authority, and has been registered by 
the Comptroller of Public Accounts of the State of Texas. 

(d) On the Closing Date, one Initial Bond representing the entire principal amount of 
all Bonds, payable in stated installments to the Purchaser, or its designee, executed by the 
President and Secretary by their manual or facsimile signature, approved by the Attorney 
General, and registered and manually signed by the Comptroller of Public Accounts, will be 
delivered to the purchasers or their designee. Upon payment for the Initial Bond, the Paying 
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Agent/Registrar shall cancel the Initial Bond and deliver registered definitive Bonds to DTC in 
accordance with Section 3.10. 

Section 3.05. Ownership. 

(a) The Authority, the Paying Agent/Registrar and any other person may treat the 
person in whose name any Bond is registered as the absolute owner of such Bond for the purpose 
of making and receiving payment of the principal thereof and redemption premium, if any, 
thereon, for the further purpose of making and receiving payment of the interest thereon (subject 
to the provisions herein that interest is to be paid to the person in whose name the Bond is 
registered on the Record Date), and for all other purposes, whether or not such Bond is overdue, 
and neither the Authority nor the Paying Agent/Registrar shall be bound by any notice or 
knowledge to the contrary. 

(b) All payments made to the Owner of a Bond shall be valid and effectual and shall 
discharge the liability of the Authority and the Paying Agent/Registrar upon such Bond to the 
extent of the sums paid. 

Section 3.06. Registration, Transfer and Exchange. 

(a) So long as any Bond remains outstanding, the Authority shall cause the Paying 
Agent/Registrar to keep at the Designated Payment/Transfer Office a register (the "Register") in 
which, subject to such reasonable regulations as it may prescribe, the Paying Agent/Registrar 
shall provide for the registration and transfer of Bonds in accordance with this Resolution. 

(b) The ownership of a Bond may be transferred only upon the presentation and 
surrender of the Bond at the Designated Payment/Transfer Office with such endorsement or 
other evidence of transfer as is acceptable to the Paying Agent/Registrar. No transfer of any 
Bond shall be effective until entered in the Register. 

(c) The Bonds shall be exchangeable upon the presentation and surrender thereof at 
the Paying Agent/Registrar Office for a Bond or Bonds of the same maturity and interest rate and 
in any denomination or denominations of any integral multiple of $5,000 and in an aggregate 
principal amount equal to the unpaid principal amount of the Bonds presented for exchange. The 
Paying Agent/Registrar is hereby authorized to authenticate and deliver Bonds exchanged for 
other Bonds in accordance with this Section. 

(d) Each exchange Bond delivered by the Paying Agent/Registrar in accordance with 
this Section shall constitute an original contractual obligation of the Authority and shall be 
entitled to the benefits and security of this Resolution to the same extent as the Bond or Bonds in 
lieu of which such exchange Bond is delivered. 

(e) No service charge shall be made to the Owner for the initial registration and any 
subsequent transfer or exchange for a different denomination of any of the Bonds. The Paying 
Agent/Registrar, however, may require the Owner to pay a sum sufficient to cover any tax or 
other governmental charge that is authorized to be imposed in connection with the registration, 
transfer or exchange of a Bond. 
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(f) 	Neither the Authority nor the Paying Agent/Registrar shall be required to issue, 
transfer or exchange any Bond called for redemption, in whole or in part, where such redemption 
is scheduled to occur within 45 calendar days after the transfer or exchange date; provided, 
however, such limitation of transfer shall not be applicable to an exchange by the Owner of the 
uncalled principal balance of a Bond. 

Section 3.07. Cancellation. 

All Bonds paid or redeemed before scheduled maturity in accordance with this 
Resolution and all Bonds in lieu of which exchange Bonds or replacement Bonds are 
authenticated and delivered in accordance with this Resolution shall be canceled and destroyed 
upon the making of proper records regarding such payment, redemption, exchange or 
replacement. The Paying Agent/Registrar shall then return such canceled Bonds to the Authority 
or may, in accordance with law, destroy such canceled Bonds and periodically furnish the 
Authority with certificates of destruction of such Bonds. 

Section 3.08. Temporary Bonds. 

(a) Following the delivery and registration of the Initial Bond and pending the 
preparation of definitive Bonds, the proper officers of the Authority may execute and, upon the 
Authority's request, the Paying Agent/Registrar shall authenticate and deliver, one or more 
temporary Bonds that are printed, lithographed, typewritten, mimeographed or otherwise 
produced, in any denomination, substantially of the tenor of the definitive Bonds in lieu of which 
they are delivered, without coupons, and with such appropriate insertions, omissions, 
substitutions and other variations as the officers of the Authority executing such temporary 
Bonds may determine, as evidenced by their signing of such temporary Bonds. 

(b) Until exchanged for Bonds in definitive form, such Bonds in temporary form shall 
be entitled to the benefit and security of this Resolution. 

(c) The Authority, without unreasonable delay, shall prepare, execute and deliver to 
the Paying Agent/Registrar, the Bonds in definitive form; thereupon, upon the presentation and 
surrender of the Bond or Bonds in temporary form to the Paying Agent/Registrar, the Paying 
Agent/Registrar shall cancel the Bonds in temporary form and authenticate and deliver in 
exchange therefor a Bond or Bonds of the same maturity and series, in definitive form, in the 
authorized denomination, and in the same aggregate principal amount, as the Bond or Bonds in 
temporary form surrendered. Such exchange shall be made without the making of any charge 
therefor to any Owner. 

Section 3.09. Replacement Bonds. 

(a) 	Upon the presentation and surrender to the Paying Agent/Registrar of a mutilated 
Bond, the Paying Agent/Registrar shall authenticate and deliver in exchange therefor a 
replacement Bond of like tenor and principal amount, bearing a number not contemporaneously 
outstanding. The Authority or the Paying Agent/Registrar may require the Owner of such Bond 
to pay a sum sufficient to cover any tax or other governmental charge that is authorized to be 
imposed in connection therewith and any other expenses connected therewith. 
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(b) 	In the event that any Bond is lost, apparently destroyed or wrongfully taken, the 
Paying Agent/Registrar, pursuant to the applicable laws of the State of Texas and in the absence 
of notice or knowledge that such Bond has been acquired, by a bona fide purchaser, shall 
authenticate and deliver a replacement Bond of like tenor and principal amount, bearing a 
number not contemporaneously outstanding, provided that the Owner first complies with the 
following requirements: 

(i) furnishes to the Paying Agent/Registrar satisfactory evidence of his or her 
ownership of and the circumstances of the loss, destruction or theft of such Bond; 

(ii) furnishes such security or indemnity as may be required by the Paying 
Agent/Registrar to save it and the Authority harmless; 

(iii) pays all expenses and charges in connection therewith, including, but not 
limited to, printing costs, legal fees, fees of the Paying Agent/Registrar and any tax or 
other governmental charge that is authorized to be imposed; and 

(iv) satisfies any other reasonable requirements imposed by the Authority and 
the Paying Agent/Registrar. 

(c) 	After the delivery of such replacement Bond, if a bona fide purchaser of the 
original Bond in lieu of which such replacement Bond was issued presents for payment such 
original Bond, the Authority and the Paying Agent/Registrar shall be entitled to recover such 
replacement Bond from the person to whom it was delivered or any person taking therefrom, 
except a bona fide purchaser, and shall be entitled to recover upon the security or indemnity 
provided therefor to the extent of any loss, damage, cost or expense incurred by the Authority or 
the Paying Agent/Registrar in connection therewith. 

(d) ' In the event that any such mutilated, lost, apparently destroyed or wrongfully 
taken Bond has become or is about to become due and payable, the Paying Agent/Registrar, in its 
discretion, instead of issuing a replacement Bond, may pay such Bond if it has become due and 
payable, or may pay such Bond when it becomes due and payable. 

(e) 	Each replacement Bond delivered in accordance with this Section shall constitute 
an original additional contractual obligation of the Authority and shall be entitled to the benefits 
and security of this Resolution to the same extent as the Bond or Bonds in lieu of which such 
replacement Bond is delivered. 

Section 3.10. Book-Entry-Only System. 

(a) The definitive Bonds shall be initially issued in the form of a separate single fully 
registered Bond for each of the maturities thereof. Upon initial issuance, the ownership of each 
such Bond shall be registered in the name of Cede & Co., as nominee of DTC, and, except as 
provided in Section 3.11 hereof, all of the outstanding Bonds shall be registered in the name of 
Cede & Co., as nominee of DTC. 

(b) With respect to Bonds registered in the name of Cede & Co., as nominee of DTC, 
the Authority and the Paying Agent/Registrar shall have no responsibility or obligation to any 
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DTC Participant or to any person on behalf of whom such a DTC Participant holds an interest in 
the Bonds, except as provided in this Resolution. Without limiting the immediately preceding 
sentence, the Authority and the Paying Agent/Registrar shall have no responsibility or obligation 
with respect to (i) the accuracy of the records of DTC, Cede & Co. or any DTC Participant with 
respect to any ownership interest in the Bonds, (ii) the delivery to any DTC Participant or any 
other person, other than an Owner, as shown on the Register, of any notice with respect to the 
Bonds, including any notice of redemption, or (iii) the payment to any DTC Participant or any 
other person, other than an Owner, as shown in the Register, of any amount with respect to 
principal of, premium, if any, or interest on the Bonds. Notwithstanding any other provision of 
this Resolution to the contrary, the Authority and the Paying Agent/Registrar shall be entitled to 
treat and consider the person in whose name each Bond is registered in the Register as the 
absolute Owner of such Bond for the purpose of payment of principal of, premium, if any, and 
interest on the Bonds, for the purpose of giving notices of redemption and other matters with 
respect to such Bond, for the purpose of registering transfer with respect to such Bond, and for 
all other purposes whatsoever. The Paying Agent/Registrar shall pay all principal of premium, if 
any, and interest on the Bonds only to or upon the order of the respective Owners, as shown in 
the Register, as provided in this Resolution, or their respective attorneys duly authorized in 
writing, and all such payments shall be valid and effective to fully satisfy and discharge the 
Authority's obligations with respect to payment of principal of, premium, if any, and interest on 
the Bonds to the extent of the sum or sums so paid. No person other than an Owner, as shown in 
the Register, shall receive a Bond certificate evidencing the obligation of the Authority to make 
payments of amounts due pursuant to this Resolution. Upon delivery by DTC to the Paying 
Agent/Registrar of written notice to the effect that DTC has determined to substitute a new 
nominee in place of Cede & Co., and subject to the provisions in this Resolution with respect to 
interest checks or drafts being mailed to the registered Owner at the close of business on the 
Record Date, the word "Cede & Co." in this Resolution shall refer to such new nominee of DTC. 

Section 3.11. Successor Securities Depository Transfer Outside Book-Entry Only 
System. 

In the event that the Authority or the Paying Agent/Registrar determines that DTC is 
incapable of discharging its responsibilities described herein and in the Representation Letter, 
and that it is in the best interest of the beneficial owners of the Bonds that they be able to obtain 
certificated Bonds, or in the event DTC discontinues the services described herein, the Authority 
or the Paying Agent/Registrar shall (i) appoint a successor securities depository, qualified to act 
as such under Section 17(a) of the Securities and Exchange Act of 1934, as amended, notify 
DTC and DTC Participants, as identified by DTC, of the appointment of such successor 
securities depository and transfer one or more separate Bonds to such successor securities 
depository or (ii) notify DTC and DTC Participants, as identified by DTC, of the availability 
through DTC of Bonds and transfer one or more separate Bonds to DTC Participants having 
Bonds credited to their DTC Accounts, as identified by DTC. In such event, the Bonds shall no 
longer be restricted to being registered in the Register in the name of Cede & Co., as nominee of 
DTC, but may be registered in the name of the successor securities depository, or its nominee, or 
in whatever name or names Owners transferring or exchanging Bonds shall designate, in 
accordance with the provisions of this Resolution. 
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Section 3.12. Payments to Cede & Co. 

Notwithstanding any other provision of this Resolution to the contrary, so long as any 
Bonds are registered in the name of Cede & Co., as nominee of DTC, all payments with respect 
to principal of, premium, if any, and interest on such Bonds, and all notices with respect to such 
Bonds, shall be made and given, respectively, in accordance with the agreement between the 
Authority and DTC. 
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Section 4.01. Limitation on Redemption. 

The Bonds shall be subject to redemption before scheduled maturity only as provided in 
this Article IV. 

Section 4.02. Optional Redemption. 

(a) The Authority reserves the option to redeem Bonds maturing on and after 
December 15, 2019, in whole or in part in inverse order of maturity, before their respective 
scheduled maturity dates, on June 15, 2019 or on any date thereafter, such redemption date or 
dates to be fixed by the Authority, at a price equal to the principal amount of the Bonds so called 
for redemption plus accrued interest to the date fixed for redemption. 

(b) The Authority, at least 45 days before the redemption date, unless a shorter period 
shall be satisfactory to the Paying Agent/Registrar, shall notify the Paying Agent/Registrar of 
such redemption date and of the principal amount of Bonds to be redeemed. 

Section 4.03. Partial Redemption. 

(a) If less than all of the Bonds are to be redeemed pursuant to Section 4.02, the 
Authority shall determine the amounts and maturities thereof to be redeemed and, if less than all 
of the Bonds of a stated maturity are to be redeemed, the Authority shall direct the Paying 
Agent/Registrar to call by lot Bonds, or portions thereof within such maturity and in such 
principal amounts, for redemption. 

(b) A portion of a single Bond of a denomination greater than $5,000 may be 
redeemed, but only in a principal amount equal to $5,000 or any integral multiple thereof. If 
such a Bond is to be partially redeemed, the Paying Agent/Registrar shall treat each $5,000 
portion of a Bond as though it were a single bond for purposes of selection for redemption. 

(c) Upon surrender of any Bond for redemption in part, the Paying Agent/Registrar, 
in accordance with Section 3.06 of this Resolution, shall authenticate and deliver an exchange 
Bond or Bonds in an aggregate principal amount equal to the unredeemed portion of the Bond so 
surrendered. 
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(d) 	The Paying Agent/Registrar shall promptly notify the Authority in writing of the 
principal amount to be redeemed of any Bond as to which only a portion thereof is to be 
redeemed. 

Section 4.04. Notice of Redemption to Owners. 

(a) 	The Paying Agent/Registrar shall give notice of any redemption of Bonds by 
sending notice by first class United States mail, postage prepaid, not less than 30 days before the 
date fixed for redemption, to the Owner of each Bond (or part thereof) to be redeemed, at the 
address shown in the Register. 

(b) 	The notice shall state the redemption date, the redemption price, the place at 
which the Bonds are to be surrendered for payment, and, if less than all the Bonds outstanding 
are to be redeemed, an identification of the Bonds or portions thereof to be redeemed. 

(c) 	Any notice given as provided in this Section I shall be conclusively presumed to 
have been duly given, whether or not the Owner receives such notice. 

Section 4.05. Payment Upon Redemption. 

(a) Before or on each redemption date, the Authority shall deposit with the Paying 
Agent/Registrar money sufficient to pay all amounts due on the redemption date and the Paying 
Agent/Registrar shall make provision for the payment of the Bonds to be redeemed on such date 
by setting aside and holding in trust an amount from the Interest and Sinking Fund or otherwise 
received by the Paying Agent/Registrar from the Authority and shall use such funds solely for 
the purpose of paying the principal of, redemption premium, if any, and accrued interest on the 
Bonds being redeemed. 

(b) Upon presentation and surrender of any Bond called for redemption at the 
Designated Payment/Transfer Office on or after the date fixed for redemption, the Paying 
Agent/Registrar shall pay the principal of, redemption premium, if any, and accrued interest on 
such Bond to the date of redemption from the money set aside for such purpose. 

Section 4.06. Effect of Redemption. 

(a) Notice of redemption having been given as provided in Section 4.05 of this 
Resolution, the Bonds or portions thereof called for redemption shall become due and payable on 
the date fixed for redemption and, unless the Authority defaults in the payment of the principal 
thereof, redemption premium, if any, or accrued interest thereon, such Bonds or portions thereof 
shall cease to bear interest from and after the date fixed for redemption, whether or not such 
Bonds are presented and surrendered for payment on such date. 

(b) If the Authority shall fail to make provision for payment of all sums due on a 
redemption date, then any Bond or portion thereof shall continue to bear interest at the rate stated 
on the Bond until due provision is made for the payment of same. 
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ARTICLE V 

PAYING AGENT/REGISTRAR 

Section 5.01. Appointment of Initial Paying Agent/Registrar. 

The Bank of New York Mellon Trust Company, N.A., is hereby appointed as the initial 
Paying Agent/Registrar for the Bonds. The Paying Agent/Registrar Agreement in substantially 
the form attached hereto as Exhibit C, is hereby approved. The Executive Director is hereby 
authorized to execute on behalf of the Authority. 

Section 5.02. qualifications. 

Each Paying Agent/Registrar shall be (i) a commercial bank, a trust company organized 
under the laws of the State of Texas, or any other entity duly qualified and legally authorized to 
serve as and perform the duties and services of paying agent and registrar for the Bonds and (ii) a 
DTC Participant. 

Section 5.03. Maintaining Paying Agent/Registrar. 

(a) At all times while any Bonds are outstanding, the Authority will maintain a 
Paying Agent/Registrar that is qualified under Section 5.02 of this Resolution. The Executive 
Director or the president is hereby authorized and directed to execute an agreement with the 
Paying Agent/Registrar specifying the duties and responsibilities of the Authority and the Paying 
Agent/Registrar, in substantially the form presented to and hereby approved by the Board. 

(b) If the Paying Agent/Registrar resigns or otherwise ceases to serve as such, the 
Authority will promptly appoint a replacement. 

Section 5.04. Termination. 

The Authority, upon not less than 60 days notice, reserves the right to terminate the 
appointment of any Paying Agent/Registrar by delivering to the entity whose appointment is to 
be terminated written notice of such termination; provided, that no such termination shall be 
effective until a successor Paying Agent/Registrar has been appointed and has accepted the 
duties of Paying Agent/Registrar for the Bonds. 

Section 5.05. Notice of Change to Owners. 

Promptly upon each change in the entity serving as Paying Agent/Registrar, the Authority 
will cause notice of the change to be sent to each Owner by first class United States mail, 
postage prepaid, at the address in the Register, stating the effective date of the change and the 
name and mailing address of the replacement Paying Agent/Registrar. 

Section 5.06. Agreement to Perform Duties and Functions. 

By accepting the appointment as Paying Agent/Registrar, and executing the Paying 
Agent/Registrar Agreement, the Paying Agent/Registrar is deemed to have agreed to the 
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provisions of this Resolution and that it will perform the duties and functions of Paying 
Agent/Registrar prescribed thereby. 

Section 5.07. Delivery of Records to Successor. 

If a Paying Agent/Registrar is replaced, such Paying Agent, promptly upon the 
appointment of the successor, will deliver the Register (or a copy thereof) and all other pertinent 
books and records relating to the Bonds to the successor Paying Agent/Registrar. 

SJ 1hYA ES] 1:1 I IiI]1 I1 

Section 6.01. Form Generally. 

(a) The Bonds, including the Registration Certificate of the Comptroller of Public 
Accounts of the State of Texas, the Certificate of the Paying Agent/Registrar and the Assignment 
form to appear on each of the Bonds, (i) shall be substantially in the form set forth in this Article 
with such appropriate insertions, omissions, substitutions and other variations as are permitted or 
required by this Resolution, and (ii) may have such letters, numbers or other marks of 
identification (including identifying numbers and letters of the Committee on Uniform Securities 
Identification Procedures of the American Bankers Association) and such legends and 
endorsements (including any reproduction of an opinion of counsel) thereon as, consistently 
herewith, may be determined by the Authority or by the officers executing such Bonds, as 
evidenced by their execution thereof. 

(b) Any portion of the text of any Bonds may be set forth on the reverse side thereof, 
with an appropriate reference thereto on the face of the Bonds. 

(c) The definitive Bonds, if any, shall be typewritten, printed, lithographed or 
engraved, and may be produced by any combination of these methods or produced in any other 
similar manner, all as determined by the officers executing such Bonds, as evidenced by their 
execution thereof. 

(d) The Initial Bond submitted to the Attorney General of the State of Texas may be 
typewritten and photocopied or otherwise reproduced. 

Section 6.02. Form of the Bonds. 

The form of the Bonds, including the form of the Registration Certificate of the 
Comptroller of Public Accounts of the State of Texas, the form of Certificate of the Paying 
Agent/Registrar and the form of Assignment appearing on the Bonds shall be substantially as 
follows: 
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(a) 	Form of Bonds. 

REGISTERED 
	

REGISTERED 
No. 	 $ 

United States of America 
State of Texas 

County of Harris 

COASTAL WATER AUTHORITY 
CONTRACT REVENUE BONDS (LUCE BAYOU PROJECT) 

SERIES 2009 

INTEREST 
INTEREST RATE: MATURITY DATE: ACCRUAL DATE': CUSIP NUMBER: 

__% 	December 15, 

The Coastal Water Authority (the "Authority"), in the County of Harris, State of Texas, 
for value received, hereby promises to pay to 

Texas Water Development Board 

or registered assigns, but solely from the sources and in the manner hereinafter provided, on the 
Maturity Date specified above, the sum of 

II.I-u-,I't1 

unless this Bond shall have been sooner called for redemption and the payment of the principal 
hereof shall have been paid or provided for, and to pay interest on such principal amount from 
the later of the Interest Accrual Date or the most recent interest payment date to which interest 
has been paid or provided for until maturity or prior redemption, at the per annum rate of interest 
specified above, computed on the basis of a 360-day year of twelve 30-day months, such interest 
to be paid semiannually on June 15 and December 15 of each year, commencing the first June 15 
or December 15 following the Interest Accrual Date. 

The principal of this Bond shall be payable without exchange or collection charges in 
lawful money of the United States of America upon presentation and surrender of this Bond at 
the corporate trust office in , Texas (the "Designated Payment/Transfer Office") of 
The Bank of New York Mellon Trust Company, N.A., as Paying Agent/Registrar, or the 
designated payment/transfer office of any successor Paying Agent/Registrar. Interest on this 
Bond is payable by check dated as of the interest payment date, mailed on or before such interest 
payment date, by first class United States mail, postage prepaid, by the Paying Agent/Registrar 
to the registered owner at the address shown on the registration books kept by the Paying 

The "Interest Accrual Date" means the earlier of (i) ten (10) years from the Date of Delivery or (ii) the date the 
construction of the Authority's Project is complete as evidenced by an engineer's certificate acceptable to the 
Texas Water Development Board. 
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Agent/Registrar, or by such other customary banking arrangement acceptable to the Paying 
Agent/Registrar and the person to whom interest is to be paid; provided, however, that such 
person shall bear all risk and expenses of such customary banking arrangement. For the purpose 
of the payment of interest on this Bond, the registered owner shall be the person in whose name 
this Bond is registered at the close of business on the "Record Date," which shall be the fifteenth 
day of the month next preceding such interest payment date. However, in the event that interest 
is not paid on a scheduled payment date and remains unpaid for 30 days thereafter, a new record 
date for such interest payment (a "Special Record Date") will be established by the Paying 
Agent/Registrar, if and when funds for the payment of such interest have been received from the 
Authority. Notice of the Special Record Date and of the scheduled payment date of the past due 
interest (the "Special Payment Date," which date shall be at least 15 days after the Special 
Record Date) shall be sent at least five business days prior to the Special Record Date by United 
States mail, first class, postage prepaid, to the address of each registered owner of a Bond 
appearing on the books of the Paying Agent/Registrar at the close of business on the last business 
day preceding the date of mailing of such notice. 

So long as the Texas Water Development Board is the owner of the Bonds, payments of 
interest and principal shall be made in wire transfer form at no cost to the Texas Water 
Development Board. 

Capitalized terms used in this Bond and not otherwise defined shall have the meaning 
assigned thereto in the Resolution authorizing the issuance of the Bonds described below. 

If the date for the payment of the principal of or interest on this Bond shall be a Saturday, 
Sunday, legal holiday or day on which banking institutions in the city in which the Paying 
Agent/Registrar is located are required or authorized by law or executive order to close, the date 
for such payment shall be the next succeeding day which is not a Saturday, Sunday, legal holiday 
or day on which such banking institutions are required or authorized to close and payment on 
such date shall for all purposes be deemed to have been made on the original date payment was 
due. 

This Bond is one of the series of fully registered bonds specified in its title issued in the 
aggregate principal amount of $28,000,000 issued pursuant to a resolution adopted by the 
governing body of the Authority (the "Resolution"), for the purposes of (i) paying the costs of 
the Project, and (ii) paying the costs of issuing the Bonds. The Bonds shall be dated February 1, 
2009. 

The Bonds constitute special obligations of the Authority and, together with any of the 
outstanding Parity Bonds, are payable solely from and equally secured by a first lien on and 
pledge of Pledged Revenues. The Bonds do not constitute a legal or equitable pledge, charge, 
lien or encumbrance upon any property of the Authority or the Project, except with respect to the 
Pledged Revenues. 

The Authority expressly reserves the right to issue Additional Bonds in all things on a 
parity with the Bonds and the outstanding Parity Bonds, payable solely from and equally secured 
by a lien on and pledge of the Pledged Revenues; provided, however, that any and all such 
additional obligations may be so issued only in accordance with and subject to the covenants, 

Houston 3824142v.12 	 -20- 



conditions, limitations and restrictions relating thereto which are set out and contained in the 
Resolution to which reference is hereby made for more complete and full particulars. 

The Authority has reserved the option to redeem the Bonds maturing on or after 
December 15, 2019, in whole or in part in inverse order of maturity before their respective 
scheduled maturity dates on June 15, 2019, or on any date thereafter, at a price equal to the 
principal amount of the Bonds so called for redemption plus accrued interest to the date fixed for 
redemption. If less than all of the Bonds are to be redeemed, the Authority shall determine the 
amounts and maturities thereof to be redeemed and, if less than all of the Bonds of a stated 
maturity are to be redeemed, the Authority shall direct the Paying Agent/Registrar to call by lot 
Bonds, or portions thereof within such maturity and in such amounts, for redemption. 

Notice of such redemption or redemptions shall be given by first class mail, postage 
prepaid, not less than 30 days before the date fixed for redemption, to the registered owner of 
each of the Bonds to be redeemed in whole or in part. Notice having been so given, the Bonds or 
portions thereof designated for redemption shall become due and payable on the redemption date 
specified in such notice; and, from and after such date, notwithstanding that any of the Bonds or 
portions thereof so called for redemption shall not have been surrendered for payment, interest 
on such Bonds or portions thereof shall cease to accrue. 

As provided in the Resolution, and subject to certain limitations therein set forth, this 
Bond is transferable upon surrender of this Bond for transfer at the Designated Payment/Transfer 
Office with such endorsement or other evidence of transfer as is acceptable to the Paying 
Agent/Registrar; thereupon, one or more new fully registered Bonds of the same stated maturity, 
of authorized denominations, bearing the same rate of interest, and for the same aggregate 
principal amount will be issued to the designated transferee or transferees. 

The Authority, the Paying Agent/Registrar and any other person may treat the person in 
whose name this Bond is registered as the owner hereof for the purpose of receiving payment as 
herein provided (except interest shall be paid to the person in whose name this Bond is registered 
on the "Record Date" or "Special Record Date," as applicable) and for all other purposes, 
whether or not this Bond be overdue, and neither the Authority, the Paying Agent/Registrar nor 
any other person shall be affected by notice to the contrary. 

Neither the Authority nor the Paying Agent/Registrar shall be required to issue, transfer 
or exchange any Bond called for redemption where such redemption is scheduled to occur within 
45 calendar days of the transfer or exchange date; provided, however, such limitation shall not be 
applicable to an exchange by the registered owner of the uncalled principal balance of a Bond. 

IT IS HEREBY CERTIFIED AND RECITED that the issuance of this Bond and the 
series of which it is a part is duly authorized by law; that all acts, conditions and things required 
to be done precedent to and in the issuance of the Bonds to render the same lawful and valid 
have been properly done and have happened in regular and due time, form and manner as 
required by law; that the Bonds do not exceed any constitutional or statutory limitation; and that 
provision has been made for the payment of the principal of and interest on the Bonds by 
irrevocably pledging the Pledged Revenues, as hereinabove recited. 
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The owner hereof shall never have the right to demand payment of this Bond out of any 
funds raised or to be raised by taxation by the Authority, other than certain amounts payable 
under certain of the Contract. 

N WITNESS WHEREOF, the Authority has caused this Bond to be executed in its name 
by the manual or facsimile signature of the President of the Authority and countersigned by the 
manual or facsimile signature of the Secretary, and the official seal of the Authority has been 
duly impressed or placed in facsimile on this Bond. 

President, Board of Directors, 
Coastal Water Authority 

ATTEST: 

Secretary, Board of Directors, 
Coastal Water Authority 

[SEAL] 

(b) 	Form of Comptroller's Registration Certificate. 

The following Comptroller's Registration Certificate may be deleted from the definitive 
Bonds if such Certificate on the Initial Bond is fully executed. 

OFFICE OF THE COMPTROLLER 	§ 
OF PUBLIC ACCOUNTS 	 § 	REGISTER NO. 
OF 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 required 
by law, that he finds that it has been issued in conformity with the Constitution and laws of the 
State of Texas, and that it is a valid and binding special obligation of the Coastal Water 
Authority payable from the revenues pledged to its payment by and in the resolution authorizing 
same and that said Bond has this day been registered by me. 

Witness my hand and seal of office at Austin, Texas, 

Comptroller of Public Accounts 
of the State of Texas 

[SEAL] 
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(c) Form of Certificate of Paying Agent/Registrar. 

The following Certificate of Paying Agent/Registrar may be deleted from the Initial Bond 
if the Comptroller's Registration Certificate appears thereon. 

CERTIFICATE OF PAYING AGENT/REGISTRAR 

The records of the Paying Agent/Registrar show that the Initial Bond of this series of 
Bonds was approved by the Attorney General of the State of Texas and registered by the 
Comptroller of Public Accounts of the State of Texas, and that this is one of the Bonds referred 
to in the within-mentioned Resolution. 

as Paying Agent/Registrar 

Dated: 	 By: 

(d) Form of Assignment. 

ASSIGNMENT 

FOR VALUE RECEIVED, the undersigned hereby sells, assigns, and transfers unto 
(print or typewrite name, address and Zip Code of transferee): 

(Social Security or other identifying number: 	 ) the within Bond and all 
rights hereunder and hereby irrevocably constitutes and appoints 
attorney to transfer the within Bond on the books kept for registration hereof, with full power of 
substitution in the premises. 

NOTICE: The signature on this Assignment 
must correspond with the name of the 
registered owner as it appears on the face of 
the within Bond in every particular and 
must be guaranteed in a manner acceptable 
to the Paying Agent/Registrar. 

Signature Guaranteed By: 

Authorized Signatory 

Houston 3824142v.12 	 -23- 



(e) 	The Initial Bond shall be in the form set forth in paragraphs (a) through (d) of this 
Section, except for the following alterations: 

(i) 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 heading "CUSIP NUMBER" shall be deleted; and 

(ii) in the first paragraph of the Bond, the words "on the Maturity Date 
specified above" shall be deleted and the following will be inserted: "on December 15 in 
each of the years, in principal amounts, and bearing interest at the per annum rates in 
accordance with the following schedule: 

Years 	 Principal Amounts 	Interest Rate 

(Information to be inserted from 
Section 3.02(b)) 

Section 6.03. CUSIP Registration. 

The Authority may secure identification numbers through the CUSIP Service Bureau 
Division of Standard & Poor's Corporation, New York, New York, and may authorize the 
printing of such numbers on the face of the Bonds. It is expressly provided, however, that the 
presence or absence of CUSIP numbers on the Bonds shall be of no significance or effect as 
regards the legality thereof and neither the Authority nor Co-Bond counsel to the Authority are 
to be held responsible for CUSIP numbers incorrectly printed on the Bonds. 

Section 6.04. Co-Bond Counsel; Legal Opinion. 

Pursuant to a previous engagement letter, Vinson & Elkins L.L.P. is designated Bond 
Counsel to the Authority. Bates & Coleman, PC is hereby designated as Co-Bond Counsel. 
Bond Counsel is authorized to retain Co-Bond Counsel on behalf of the Authority. The 
approving legal opinions of Vinson & Elkins L.L.P. and Bates & Coleman, PC, Co-Bond 
Counsel, respectively, may be attached to or printed on the reverse side of each Bond over the 
certification of the Secretary of the Authority, which may be executed in facsimile. 

ARTICLE VII 
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Section 7.01. Revenue Fund. 

The Authority hereby confirms the creation and establishment of the "Coastal Water 
Authority Revenue Fund" (the "Revenue Fund") to be maintained on the books of the Authority, 
and accounted for separate and apart from all other funds of the Authority so long as any of the 
Parity Bonds are outstanding. 
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Section 7.02. Interest and Sinking Fund. 

For the sole purpose of paying the principal of and interest on the Parity Bonds, the 
Authority hereby confirms the creation and establishment on the books of the Authority, and 
there shall be maintained so long as any of the Parity Bonds remain outstanding, accounted for 
separate and apart from all other funds of the Authority, a separate fund entitled the "Coastal 
Water Authority Series 2009 Interest and Sinking Fund" (the "Interest and Sinking Fund"). 

Section 7.03. Issuance Costs Fund. 

There is hereby established a separate fund entitled "Coastal Water Authority Series 2009 
Costs Fund" (the "Issuance Costs Fund"). Amounts on deposit in the Issuance Costs Fund shall 
be applied by the Authority to pay the costs of issuing the Bonds. All amounts remaining in the 
Issuance Costs Fund after the payment of costs of issuance and in any event no later than six 
months after the Closing date, including investment earnings of the Issuance Costs Fund, shall be 
deposited to the Interest and Sinking Fund and shall be used to pay debt service on or redeem 
Bonds. 

Section 7.04. Construction Fund. 

There is hereby established a separate fund entitled "Coastal Water Authority Series 2009 
Construction Fund" (the "Construction Fund"). Amounts on deposit in the Construction Fund 
shall be applied by the Authority to pay the costs of the Project. The Authority is authorized to 
create one or more sub accounts within the Construction Fund as may be required to carry out 
the purposes of this Resolution. 

Section 7.05. Deposits of Pledged Revenues. 

Pledged Revenues shall be credited to or deposited in the Interest and Sinking Fund and 
other funds when and as required by this Resolution and any resolution authorizing the issuance 
of any Parity Bonds. 

Section 7.06. Investments. 

To the extent authorized by the Public Funds Investment Act, Chapter 2256, Texas 
Government Code, as amended, money in any Fund established pursuant to this Resolution or 
any resolution authorizing the issuance of any Parity Bonds, may, at the option of the Authority, 
be placed in time deposits or certificates of deposit secured by obligations of the type hereinafter 
described, or be invested in direct obligations of the United States of America or obligations 
guaranteed or insured by the United States of America, which, in the opinion of the Attorney 
General of the United States, are backed by its full faith and credit or represent its general 
obligations, or invested in obligations of instrumentalities of the United States of America, 
including, but not limited to, evidences of indebtedness issued, insured, or guaranteed by such 
governmental agencies as the Federal Land Banks, Federal Intermediate Credit Banks, Banks for 
Cooperatives, Federal Home Loan Banks, Government National Mortgage Association, United 
States Postal Service, Farmers Home Administration, Federal Home Loan Mortgage Association, 
Small Business Administration, Federal Housing Association, or Participation Certificates in the 
Federal Assets Financing Trust; provided that all such deposits and investments shall be made in 
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such manner as will, in the opinion of the Authority, permit the money required to be expended 
from any Fund to be available at the proper time or times as expected to be needed. Such 
investments (except United States Treasury Obligations--State and Local Government Series 
investments held in book entry form, which shall at all times be valued at cost) shall be valued in 
terms of current market value as of the last day of each fiscal year. Unless otherwise set forth 
herein, all interest and income derived from such deposits and investments immediately shall be 
credited to, and any losses debited to, the Fund from which the deposit or investment was made, 
and surpluses in any Fund shall or may be disposed of as hereinafter provided. Such investments 
shall be sold promptly when necessary to prevent any default in connection with the Bonds and 
any Additional Bonds consistent with the respective resolutions authorizing their issuance. 

Section 7.07. Funds Secured. 

Money in all Funds created or confirmed by this Resolution, to the extent not invested, 
shall be secured in the manner prescribed by law. 

Section 7.08. Priority of Deposits and Payments from Revenue Fund. 

The Authority shall make all deposits and payments from the Pledged Revenues in the 
Revenue Fund when and as required by this Resolution or resolutions authorizing Parity Bonds 
and such deposits shall be made to the Interest and Sinking Fund, when and in the amounts 
required by this Resolution, and any resolution authorizing the Parity Bonds. 

Section 7.09. Interest and Sinking Fund Requirements. 

(a) 	Promptly after the delivery of the Bonds the Authority shall cause to be deposited 
to the credit of the Interest and Sinking Fund any accrued interest received from the sale and 
delivery of the Bonds, and any such deposit shall be used to pay a portion of the interest next 
coming due on the Bonds. 

Section 7.10. Deficiencies; Excess Pledged Revenues. 

(a) If on any occasion there shall not be sufficient Pledged Revenues to make the 
required deposits into the Interest and Sinking Fund, such deficiency shall be made up as soon as 
possible from the next available Pledged Revenues. 

(b) Subject to making the required deposits to the credit of the various Funds when 
and as required by this Resolution, any resolution authorizing the issuance of any Additional 
Bonds, any surplus Pledged Revenues may be used by the Authority for any lawful purpose. 

ARTICLE VIII 
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Section 8.01. Sale of Bonds. 

(a) 	The Bonds are hereby officially sold and awarded to the Texas Water 
Development Board (the "Purchaser") at a price equal to the principal amount thereof pursuant to 
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the terms of the commitment issued by the Purchaser. It is hereby officially found, determined 
and declared that the terms of this sale are the most advantageous reasonably available. The 
Bonds shall initially be registered in the name of such Purchaser, or its designee. 

(b) The President of the Board, the Executive Director and all other officers of the 
Authority are authorized to take such actions, to obtain such consents or approvals and to execute 
such documents, certificates and receipts as they may deem necessary and appropriate in order to 
consummate the delivery of the Bonds, to pay the costs of issuance of the Bonds, and to 
effectuate the terms and provisions of this Resolution. 

(c) The obligation of the Purchaser to accept delivery of the Bonds is subject to the 
Purchasers being furnished with the final, approving opinion of Vinson & Elkins L.L.P. and 
Bates & Coleman, PC., Co-Bond Counsel, which opinion shall be dated and delivered on the 
Closing Date. 

Section 8.02. Control and Delivery of Bonds. 

(a) The President of the Board and the Authority Co-Bond Counsel are hereby 
authorized to have control of the Initial Bond and all necessary records and proceedings 
pertaining thereto pending investigation, examination and approval of the Attorney General of 
the State of Texas, registration by the Comptroller of Public Accounts of the State of Texas and 
registration with, and initial exchange or transfer by, the Paying Agent/Registrar. Further, in 
connection with the submission of the record of proceedings for the Bonds to the Attorney 
General of the State of Texas for examination and approval of such Bonds, the appropriate 
officer of the Authority is hereby authorized and directed to issue a check of the Authority 
payable to the Attorney General of the State of Texas as a nonrefundable examination fee in the 
amount required by Chapter 1202, Texas Government Code (such amount not to exceed $9,500). 

(b) After registration by the Comptroller of Public Accounts of the State of Texas, 
delivery of the Bonds shall be made to the initial purchasers thereof under and subject to the 
general supervision and direction of the President of the Board, against receipt by the Authority 
of all amounts due to the Authority under the terms of sale. 

Section 8.03. Deposit of Proceeds. 

(a) Pursuant to written instructions from First Southwest Company, the Authority's 
Financial Advisor, on the Closing Date the Paying Agent/Registrar shall pay, from the proceeds 
of the Bonds received on the Closing Date, to the Authority an amount sufficient to pay the costs 
and expenses pertaining to the issuance of the Bonds. To the extent such amount is not required 
or used for such purpose, such excess shall be deposited to the Construction Fund, minus the 
amount to be deposited into the Escrow Fund pursuant to Section 8.03(b). 

(b) After giving effect to the payment required in Section 8.03(a), of the remaining 
proceeds of the Bonds, $12,308,981 shall be deposited to the "Escrow Fund" (as defined in the 
Escrow Agreement), and, to the extent directed in writing by TWDB, to the Construction Fund. 
Moneys deposited to the Escrow Fund shall be applied as provided in the Escrow Agreement. 
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Section 8.04. Approval of Escrow Agreement. 

The Escrow Agreement, in substantially the form presented in Exhibit D to this 
Resolution is hereby approved, and its execution and delivery by the Executive Director, is 
hereby authorized and approved. 

1' 
COVENANTS; A i))IU 	luBONDS i 

Section 9.01. Payment of Parity Bonds. 

Semiannually, on or before each June 15 and December 15 while any of the Bonds are 
outstanding and unpaid, the Authority shall make available to the Paying Agent/Registrar 
therefor, out of the Interest and Sinking Fund, money sufficient to pay, on each of such dates, the 
principal of and interest on the Bonds as the same mature and come due, or to redeem the Bonds 
prior to maturity, either upon mandatory redemption or at the option of the Authority. At the 
direction of the Authority, the Paying Agent/Registrar shall either deliver canceled paid Bonds to 
the Authority or furnish the Authority with an appropriate certificate of cancellation. 

Section 9.02. Additional Bonds. 

(a) The Authority shall have the right and power at any time and from time to time, 
and in one or more series or issues, to authorize, issue, and deliver additional parity revenue 
bonds (herein called "Additional Bonds"), in accordance with law, in any amounts, for any 
lawful purpose, including the refunding of any Bonds, Additional Bonds, or Other obligations. 
Such Additional Bonds, if and when authorized, issued, and delivered in accordance with this 
Resolution, shall be payable from and secured by a lien on and pledge of the Pledged Revenues, 
equally and ratably on a parity in all respects with the Bonds. 

(b) The principal of all Additional Bonds must be scheduled to be paid or mature on 
June 15 or December 15 (or both) of the years in which such principal is scheduled to be paid or 
mature. 

Section 9.03. General Covenants. 

The Authority further covenants and agrees that in accordance with and to the extent 
required or permitted by law: 

(a) 	Performance. It will faithfully perform at all times any and all covenants, 
undertakings, stipulations, and provisions contained in this Resolution, and each resolution 
authorizing the issuance of the Parity Bonds, and in each and every Parity Bond; that it will 
promptly pay or cause to be paid the principal of and interest on every Parity Bond, on the dates 
and in the places and manner prescribed in such resolutions, and Parity Bonds; and that it will, at 
the times and in the manner prescribed, deposit or cause to be deposited the amounts required to 
be deposited into the Interest and Sinking Fund; and any holder of the Parity Bonds may require 
the Authority, its officials, and employees, to carry out, respect, or enforce the covenants and 
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obligations of this Resolution, or any resolution authorizing the issuance of the Parity Bonds, by 
all legal and equitable means, including specifically, but without limitation, the use and filing of 
mandamus proceedings, in any court of competent jurisdiction, against the Authority, its 
officials, and employees. 

(b) Legal Authority. The Authority is a duly created and existing political 
subdivision of the State of Texas, and is duly authorized under the laws of the State of Texas to 
create and issue the Parity Bonds; that all action on its part for the creation and issuance of the 
said obligations has been or will be duly and effectively taken; and said obligations in the hands 
of the holders and owners thereof are and will be valid and enforceable special obligations of the 
Authority in accordance with their terms. 

(c) Further Encumbrance. While any Parity Bonds are outstanding and unpaid, the 
Authority shall not additionally encumber the Pledged Revenues in any manner, except as 
expressly permitted in this Resolution in connection with Additional Bonds, unless said 
encumbrance is made junior and subordinate in all respects to the liens, pledges, covenants, and 
agreements of any Resolution authorizing the issuance of Parity Bonds; but the right of the 
Authority to issue revenue bonds payable from a subordinate lien on surplus Pledged Revenues 
is specifically recognized and retained. 

(d) Covenant to Enforce Rates. The Authority covenants and agrees that it will, to 
the extent set forth in the Contract, cause the City (a) to fix, establish, maintain, and collect such 
rates and charges as are necessary to pay Debt Service on Parity Bonds and (b) to pay all other 
legal obligations of the Authority, including any operation, maintenance and insurance coverage 
related to the Project as required under the Contract. 

(e) Contract. The Authority covenants and agrees that it will comply with the terms 
and conditions of the Contract and any amendments thereto, and will, by all lawful means, 
enforce the same and cause the parties to comply with all of their obligations thereunder. The 
Authority will not rescind, modify or amend the Contract in any way which would materially 
adversely affect the operation of the Project or the rights of the owners of the Parity Bonds. 

(f) Records. The Authority shall keep proper books of record and account in which 
full, true, proper, and correct entries will be made of all dealings, activities, and transactions 
relating to the Project, the Pledged Revenues, and the Funds created pursuant to this Resolution, 
and all books, documents, and vouchers relating thereto shall at all reasonable times be made 
available for inspection upon request of any Bondholder. 

(g) Audits. After the close of each fiscal year while any of the Bonds or Additional 
Bonds are outstanding, an audit will be made of the books and accounts relating to the Project 
and the Pledged Revenues by an independent certified public accountant or an independent firm 
of certified public accountants. As soon as practicable after the close of each such year, and 
when said audit has been completed and made available to the Authority, a copy of such audit for 
the preceding year shall be mailed to the Municipal Advisory Council of Texas, to the paying 
agent for any bonds payable from Pledged Revenues, to any registered owner of the Bonds who 
shall so request in writing, and to First Southwest Company. The annual audit reports shall be 
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open to the inspection of the registered owners of Parity Bonds, and their agents and 
representatives at all reasonable times. 

(h) 	Governmental Agencies. The Authority will comply with all of the terms and 
conditions of any and all franchises, permits, and authorizations applicable to or necessary with 
respect to the Project, and which have been obtained from any governmental agency; and the 
Authority has or will obtain and keep in full force and effect all franchises, permits, 
authorization, and other requirements applicable to or necessary with respect to the acquisition, 
construction, equipment, operation, and maintenance of the Project. 

Section 10.01. Provisions Concerning Federal Income Tax Exclusion. 

The Authority intends that the interest on the Bonds shall be excludable from gross 
income for purposes of federal income taxation pursuant to sections 103 and 141 through 150 of 
the Internal Revenue Code of 1986, as amended (the "Code"), and the applicable regulations 
promulgated thereunder (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 Bonds to be includable in the gross income, as 
defined in section 61 of the Code, of the holders thereof for purposes of federal income taxation. 
In particular, the Authority covenants and agrees to comply with each requirement of this 
Article X; provided, however, that the Authority shall not be required to comply with any 
particular requirement of this Article X 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 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 X will satisfy the applicable requirements of the Code, 
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 X. 

Section 10.02. No Private Use or Payment and No Private Loan Financing. 

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 
Bonds are delivered, the proceeds of the Bonds will not be used in a manner that would cause the 
Bonds to be "private activity bonds" within the meaning of section 141 of the Code and the 
Regulations. The Authority covenants and agrees that it will make such use of the proceeds of 
the bonds, including interest or other investment income derived from the proceeds of bonds or 
other obligations, 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 bonds will not be 
"private activity bonds" within the meaning of section 141 of the Code and the Regulations. 
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Section 10.03. No Federal Guaranty. 

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 Bonds to be 
"federally guaranteed" within the meaning of section 149(b) of the Code and the Regulations, 
except as permitted by section 149(b)(3) of the Code and the Regulations. 

Section 10.04. Bonds are not Hedge Bonds. 

The Authority covenants and agrees not to take any action, or knowingly omit to 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 Bonds to be "hedge bonds" 
within the meaning of section 149(g) of the Code and the Regulations. 

Section 10.05. No-Arbitrage 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 
Bonds are delivered, the Authority will reasonably expect that the proceeds of the Bonds will not 
be used in a manner that would cause the Bonds to be "arbitrage bonds" within the meaning of 
section 148(a) of the Code and the Regulations. Moreover, the Authority covenants and agrees 
that it will make such use of the proceeds of the Bonds including interest or other investment 
income derived from Bond proceeds, regulate investments of proceeds of the Bonds, and take 
such other and further action as may be required so that the Bonds will not be "arbitrage bonds" 
within the meaning of section 148(a) of the Code and the Regulations. 

Section 10.06. Arbitrage Rebate. 

If the Authority does not qualify for an exception to the requirements of Section 148(f) of 
the Code, 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 Bonds (within 
the meaning of section 148(f)(6)(B) of the Code), be rebated to the federal government. 
Specifically, the Authority will (i) maintain records regarding the investment of the gross 
proceeds of the Bonds as may be required to calculate the amount earned on the investment of 
the gross proceeds of the 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 the Regulations, the amount earned from the investment of the gross proceeds of the 
Bonds 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 Bonds or on such other dates as may be 
permitted under the 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 Bonds that might result in a reduction in the amount required to be paid to the federal 
government because such arrangement results in a smaller profit or a larger loss than would have 
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resulted if the arrangement had been at arm's length and had the yield on the issue not been 
relevant to either party. 

Section 10.07. Information Reporting. 

The Authority covenants and agrees to file or cause to be filed with the Secretary of the 
Treasury, not later than the 15th day of the second calendar month after the close of the calendar 
quarter in which the Bonds are issued, an information statement concerning the Bonds, all under 
and in accordance with section 149(e) of the Code and the Regulations. 

Section 10.08. Continuing Obligation. 

Notwithstanding any other provision of this Resolution, the Authority's obligations under 
the covenants and provisions of this Article X shall survive the defeasance and discharge of the 
Bonds. 

in iisi : p 

Section 11.01. Discharge. 

Subject to the provisions of Article XV, the Authority reserves the right to defease, 
refund or discharge the Bonds in any manner permitted by law. 

Section 11.02. Bonds as Negotiable Instruments. 

Each of the Bonds shall be deemed and construed to be an "Investment Security" and, as 
such, a negotiable instrument, within the meaning of Article 8 of the Texas Uniform Commercial 
Code. 

*:i ii 
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Section 12.01. Amendments and Modifications of Resolution. 

(a) 	Subject to the provisions of Article XIII, the owners of 51% in principal amount 
of the Parity Bonds then outstanding shall have the right from time to time to approve any 
amendment to any resolution authorizing the issuance of any Parity Bonds, which may be 
deemed necessary or desirable by the Authority, provided, however, that nothing herein 
contained shall permit or be construed to permit the amendment of the terms and conditions in 
said resolutions or in the Parity Bonds so as to: 

1. Make any change in the maturity of the outstanding Parity Bonds; 

2. Reduce the rate of interest borne by any of the outstanding Parity Bonds; 
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3. 	Reduce the amount of the principal payable on the outstanding Parity 
Bonds; 

4. 	Modify the terms of payment of principal of or interest on the outstanding 
Parity Bonds, or impose any conditions with respect to such payment; 

Affect the rights of the owners of less than all of the Parity Bonds then 
outstanding; 

6. 	Change the minimum percentage of the principal amount of Parity Bonds 
necessary for consent to such amendment. 

(b) If at any time the Authority shall desire to amend a resolution under this Section, 
the Authority shall cause notice of the proposed amendment to be published in a financial 
newspaper or journal published in The City of New York, New York once during each calendar 
week for at least two successive calendar weeks. Such notice shall briefly set forth the nature of 
the proposed amendment and shall state that a copy thereof is on file at the principal office of 
each paying agent for any of the Parity Bonds, for inspection by all owners of Parity Bonds. 
Such publication is not required, however, if notice in writing is given to each owner of Parity 
Bonds. 

(c) Whenever at any time not less than thirty days, and within one year, from the date 
of the first publication of said notice or other service of written notice the Authority shall receive 
an instrument or instruments executed by the owners of at least 51% in aggregate principal 
amount of all Parity Bonds then outstanding, which instrument or instruments shall refer to the 
proposed amendment described in said notice and which specifically consent to and approve 
such amendment in substantially the form of the copy thereof on file as aforesaid, the Authority 
may adopt the amendatory resolution in substantially the same form. 

(d) Upon the adoption of any amendatory resolution pursuant to the provisions of this 
Section, the resolution being amended shall be deemed to be amended in accordance with the 
amendatory resolution, and the respective rights, duties, and obligations of the Authority and all 
the owners of then outstanding Parity Bonds and all future Additional Bonds shall thereafter be 
determined, exercised, and enforced hereunder, subject in all respects to such amendment. 

(e) Any consent given by the owner of a Parity Bond pursuant to the provisions of 
this Section shall be irrevocable for a period of six months from the date of the first publication 
or giving of the notice provided for in this Section, and shall be conclusive and binding upon all 
future owners of the same Parity Bond during such period. Such consent may be revoked at any 
time after six months from the date of the first publication of such notice by the owner who gave 
such consent, or by a successor in title, by filing notice thereof with the paying agent for such 
Bond and the Authority, but such revocation shall not be effective if the owners of 51% in 
aggregate principal amount of the then outstanding Parity Bonds as in this Section defined have, 
prior to the attempted revocation, consented to and approved the amendment. 

(f) For the purpose of this Section, the ownership of and other matters relating to the 
Bonds shall be determined from the registration books kept by the registrar therefor. 
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CONTINUING DISCLOSURE UNDERTAKING 

Section 13.01. Definitions of Continuing Disclosure Terms. 

As used in this Article, the following terms have the meanings assigned to such terms 
below: 

"MSRB" means the Municipal Securities Rulemaking Board. 

"NRMSIR" means each person whom the SEC or its staff has determined to be a 
nationally recognized municipal securities information repository within the meaning of the Rule 
from time to time. 

"Rule" means SEC Rule 15c2-12, as amended from time to time. 

"SEC" means the United States Securities and Exchange Commission. 

"SID" means any person designated by the State of Texas or an authorized department, 
officer, or agency thereof as, and determined by the SEC or its staff to be, a state information 
depository within the meaning of the Rule from time to time. 

Section 13.02. Annual Reports 

(a) The Authority shall provide annually to each NRMSIR and to any SID, within six 
(6) months after the end of each fiscal year, financial information and operating data with respect 
to the Authority of the general type included in the Application, being the information described 
in Exhibit A hereto. Any financial statements so to be provided shall be (i) prepared in 
accordance with the accounting principles described in Exhibit A hereto, and (ii) 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 notice that audited financial statements are 
not available and shall provide unaudited financial statements for the applicable fiscal year to 
each NRMSIR and any SID. The Authority shall provide audited financial statements for the 
applicable fiscal year to each NRMSIR and to any SID, when and if audited financial statements 
become available. 

(b) If the Authority changes its fiscal year, it will notify each NRMSIR and any SID 
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 Section. 

(c) The financial information and operating data to be provided pursuant to this 
Section may be set forth in full in one or more documents or may be included by specific 
referenced to any document (including an official statement or other offering document, if it is 
available from the MSRB) that theretofore has been provided to each NRMSIR and any SID or 
filed with the SEC. 
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Section 13.03. Material Event Notices. 

(a) 	The Authority shall notify any SID and either each NRMSIR or the MSRB, in a 
timely manner, of any of the following events with respect to the Bonds, if such event is material 
within the meaning of the federal securities laws: 

(i) principal and interest payment delinquencies; 

(ii) nonpayment related defaults; 

(iii) unscheduled draws on debt service reserves reflecting financial 
difficulties; 

(iv) unscheduled draws on credit enhancements reflecting financial 
difficulties; 

(v) substitution of credit or liquidity providers, or their failure to perform; 

(vi) adverse tax opinions or events affecting the tax exempt status of the 
Bonds; 

(vii) modifications to rights of Owners; 

(viii) bond calls; 

(ix) defeasances; 

(x) release, substitution, or sale of property securing repayment of the Bonds; 
and 

(xi) rating changes. 

(b) 	The Authority shall notify any SID and either each NRMSIR or the MSRB, in a 
timely manner, of any failure by the Authority to provide financial information or operating data 
in accordance with Section 13.02 of this Resolution by the time required by such Section. 

Section 13.04. Limitations, Disclaimers and Amendments. 

(a) 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 Bonds within the meaning of the Rule, except that the Authority in any event 
will give notice of any Bond calls and any defeasances that cause the Authority to be no longer 
an "obligated person." 

(b) The provisions of this Article are for the sole benefit of the Owners and beneficial 
owners of the 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 
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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 Bonds at any 
future date. 

UNDER NO CIRCUMSTANCES SHALL THE DISTRICT BE LIABLE TO THE 
OWNER OR BENEFICIAL OWNER OF ANY BOND OR ANY OTHER PERSON, IN 
CONTRACT OR TORT, FOR DAMAGES RESULTING IN WHOLE OR IN PART FROM 
ANY BREACH BY THE DISTRICT, WHETHER NEGLIGENT OR WITHOUT FAULT ON 
ITS PART, OF ANY COVENANT SPECIFIED N 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. 

(c) No default by the Authority in observing or performing its obligations under this 
Article shall constitute a breach of or default under the Resolution for purposes of any other 
provisions of this Ordinance. 

(d) Nothing in this Article is intended or shall act to disclaim, waive, or otherwise 
limit the duties of the Authority under federal and state securities laws. 

(e) 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 
(i) the provisions of this Article, as so amended, would have permitted an underwriter to 
purchase or sell Bonds in the primary offering of the Bonds in compliance with the Rule, taking 
into account any amendments or interpretations of the Rule to the date of such amendment, as 
well as such changed circumstances, and (ii) either (A) the Owners of a majority in aggregate 
principal amount (or any greater amount required by any other provisions of this Ordinance that 
authorizes such an amendment) of the Outstanding Parity Bonds consent to such amendment or 
(B) an entity or individual 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 Owners and beneficial owners of the 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 Section 10.1 an explanation, in narrative form, of the 
reasons for the amendment and of the impact of any change in type of financial information or 
operating data so provided. 

Houston 3824142v.12 	 -36- 



rtucsi U *:i I!1 

SPECIAL PROVISIONS RELATING TO 
THE TEXAS WATER DEVELOPMENT BOARD 

Section 14.01. Application of Article XIV. 

The provisions of this Article shall apply so long as the Bonds, or any of them, are owned 
by the TWDB. 

Section 14.02. Covenant to Abide with Rules. 

The Authority will abide with all applicable laws of the State of Texas and Rules of the 
TWDB relating to the loan of funds evidenced by the Bonds and the Project. 

Section 14.03. Tax Covenant. 

The Authority will not take, or omit to take, any action which action or omission would 
adversely affect the excludability for federal income tax purposes of interest payable on the 
Bonds or on any series of bonds issued by the TWDB or the Texas Water Resources Finance 
Authority. 

Section 14.04. Final Accounting. 

(a) Subject to subparagraph (b) of this Section 14.04, upon completion of the Project, 
the Authority shall render a final accounting of the cost of the Project to the TWDB; and, if the 
total cost of the Project, as finally completed, is less than originally estimated, so that the proper 
share of the participation of the TWDB in the Project is reduced, the Authority shall return to the 
TWDB the amount of such excess to the nearest multiple of the denomination of the Bonds, 
whereupon the TWDB shall cancel and return to the Authority a like amount of said Bonds held 
by the TWDB. The Bonds to be canceled and returned shall be chosen in inverse order of 
maturity. The remainder of such excess (an amount less than $5,000) shall be deposited into the 
Interest and Sinking Fund. 

(b) Notwithstanding the provisions of Section 14.04(a), in accordance with the rules 
and regulations of the TWDB, any surplus moneys remaining after completion of the Project 
may be used for improvements and extensions to the Project which could otherwise be financed 
with the proceeds of bonds in any manner approved in writing by the executive administrator of 
the TWDB. 

Section 14.05. Annual Audit Reports. 

The Authority shall provide to the Executive Administrator of the TWDB, without 
necessity of a written request therefor, a copy of the Authority's annual audit report within 120 
days after the end of the Authority's fiscal year. 
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Section 14.06. Water Conservation. 

The Authority agrees to work with its customers to create and implement a TWDB 
approved water conversation plan. 
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FINALLY ADOPTED, APPROVED AND EFFECTIVE this January 2412009. 

President, Board of Directors, 
Coastal Water Authority 

ATTEST: 

Secretary, Board of Directors, 
Cotsta1 Water Authority 
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DESCRIPTION OF ANNUAL DISCLOSURE OF 
FINANCIAL INFORMATION 

The following information is referred to in Article XIII of this Resolution. 

Annual Financial Statements and Operating Data 

The financial information and operating data with respect to the Authority to be provided 
annually in accordance with such Section are as specified (and included in the Appendix or other 
headings of the Official Statement referred to) below: 

1. The portions of the financial statements of the Authority appended to the 
Application, but for the most recently concluded fiscal year. 

2. Statistical and financial data set forth in Tables set for in the Application. 

Accounting Principles 

The accounting principles referred to in such Section are the accounting principles 
described in the notes to the financial statements referred to in Paragraph 1 above. 
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EXHIBIT B 

LUCE BAYOU CONTRACT 
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PROJECTS CONTRACT 
BETWEEN 

CITY OF HOUSTON, TEXAS 
AND 

COASTAL WATER AUTHORITY 

C-?31 68 

THE STATE OF TEXAS 

COUNTY OF HARRIS 

This Projects Contract is entered into as of the date of countersignature herein, 

by and between the CITY OF HOUSTON, TEXAS, a municipal corporation and Home-

Rule City situated principally in Harris County, Texas (hereinafter called the "City"), and 

COASTAL WATER AUTHORITY, a political subdivision and conservation district of the 

State of Texas created by Chapter 601, Acts of the 60th Legislature of Texas, Regular 

Session, 1967 (Article 8280-355, Vernon's Texas Civil Statutes) (hereinafter called the 

"CWA") (together, the "Parties"). 

A. The Parties desire to cooperate on the planning, design, property 

acquisition, construction and financing of the project known as the "Luce Bayou 

Interbasin Transfer Project," which as currently contemplated will include infrastructure 

sized to transfer approximately 450,000 acre feet per year of the City's permitted 

surface water from the Trinity River to Lake Houston (as further described in Section 

2.01 herein, the "Luce Bayou Project"). 

B. This Projects Contract will among other things set forth the terms and 

conditions: (i) by which the Parties will collaborate on the construction of the Luce 

Bayou Project, which includes all costs associated with the Preliminary Project Costs, 

the Land and Mitigation Costs, and the Construction Costs (all as further defined 



herein); and (ii) of the financing of the Luce Bayou Project through the WIF Bonds for 

Preliminary Project Costs, use of CWA Available Revenues for the City's portion of 

Land and Mitigation Costs, and the use of suture available financing for the Construction 

Costs, 

C. The Luce Bayou Project shall consist of certain elements described within 

and among the following categories: Preliminary Project Costs, Land and Mitigation 

Costs, and Construction Costs. The Preliminary Project Costs shall be for design, 

permitting, andother preliminary matters related to the Luce Bayou Project; Land and 

Mitigation Costs shall be for costs related to the acquisition of land and costs of 

environmental mitigation necessary for the Luce Bayou Project; and Construction Costs 

shall be for the costs related to the construction of the Luce Bayou Project. 

D. Preliminary Project Costs will be financed and paid through the issuance 

of CWA contract revenue bonds which are to be purchased by the Texas Water 

Development Board (the "TWDB") through its Water Infrastructure Fund ('WIF") loan 

program, under which the TWDB will loan funds to CWA (the "WIF Bonds"). The WIF 

Bonds will be secured by the City's pledge under this Projects Contract to pay Debt 

Service on the WIF Bonds from Pledged Revenues (as defined herein). 

E. The Projects Contract further contemplates that CWA shall advance funds 

to pay for the City's share of Land and Mitigation Costs from Available CWA Revenues 

(as defined herein), and the City shall repay CWA pursuant to the Amortization Payment 

(as defined herein), and Construction Costs will be financed by the most economical 

means available at the time of construction of the Luce Bayou Project, which is currently 

contemplated to be through financing from one or a combination of potential sources, 

2 



including 1) TWOB state assistance programs; 2) state or federal grants; 3) City 

Pledged Revenues; or 4) other CWA funds. 

F. 	The Parties further intend to enter into one or more additional contracts for 

the operation and maintenance of the Luce Bayou Project. 

For and in consideration of the respective promises and the mutual covenants 

and benefits hereinafter set forth, the City and CWA agree as follows: 

ARTICLE I 

m11 II II Ii1E 

Section 1.01. Definitions. The terms defined in the recitals have the meanings 

set forth in such recitals, and the following terms have the following meanings: 

"Act" shall mean Article 8280-355, Tex. Rev. Civ, Stat. Ann. (Chap.601, Acts of 

the 60th Legislature of Texas, Regular Session, 1967, as amended by Chap.767, Acts 

of the 61st Legislature of Texas, Regular Session, 1969, Chap. 706, Acts of the 68th 

Legislature of Texas, Regular Session, 1983, and Chap.674, Acts of the 69th 

Legislature of Texas, Regular Session, 1985, and any future amendments or 

codifications). 

"Amortization Payment" shall mean the amount payable by the City to CWA 

necessary to reimburse CWA for the expenditure of its Available CWA Revenues on the 

Preliminary Project Costs and Land and Mitigation Costs (excluding the Pro Rata Share 

of Land and Mitigation Costs paid by the City to CWA from deposits made by the 

Authorities under Section 3.09 and the Pro Rata Share of Preliminary Project Costs paid 

from the City to CWA from deposits made by the Authorities under Section 310) as 

further set forth in Exhibit "A" hereto. 



"Authorities" shall mean Central Harris County Regional Water Authority, North 

Harris County Regional Water Authority, West Harris County Regional Water Authority, 

and North Fort Bend Water Authority, and any successor-in-interest to any such entities. 

"Available CWA Revenues" shall mean the certain revenues derived by CWA 

from the sale of certain Certificates of Participation, Series 1 993A-J with respect to the 

City of Houston, Texas, Water Conveyance System Contract. 

"Board of Directors" shall mean the Board of Directors of CWA which is the 

governing body of CWA. 

"Bonds" means the bonds, notes and other obligations (other than WIF Bonds) 

issued or to be issued by CWA for the Luce Bayou Project and secured by contract 

revenues from the City, as the terms of such bonds, notes and other obligations may be 

agreed to in a Supplemental Agreement. 

"City" is defined in the preamble of this Projects Contract and includes its 

successors and assigns. 

"City Council" shall mean the City Council of the City which is the governing body 

thereof. 

"Construction Costs" shall mean all costs and related costs of CWA reasonably 

incurred for labor and to Consultants, contractors, builders and materialmen in 

connection with the construction of the Luce Bayou Project, including but not limited to 

the cost of, (a) labor and equipment necessary for obtaining any electrical power; (b) 

contract bonds and insurance of all kinds that may be required or necessary during the 

course of construction that is not paid by the contractor or contractors or otherwise 

provided for; and (c) supervising construction, as well as for the performance of all other 

duties required by or consequent upon the proper construction of a project, including 
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engineering costs during the construction phase of the Luce Bayou Project. 

Additionally, to the extent any other Costs are not paid or reimbursed through the WIF 

Bonds or otherwise, such Costs are deemed to be Construction Costs. 

"Consultants" shall mean the engineering firm or firms or other professional 

service firms at the time engaged by CWA to carry out any duties relating to the 

planning, design, acquisition, or construction of the Luce Bayou Project. 

"Costs" shall mean Preliminary Project Costs, Land and Mitigation Costs, and 

Construction Costs. 

"Costs of Issuance" shall mean cost of financing, legal, printing and other costs 

attributable to the issuance of the WIF Bonds and the Bonds within the meaning of 

Section 147(g) of the Internal Revenue Code. 

"CWA" is defined in the preamble of this Projects Contract and includes its 

successors and assigns. 

"Debt Service" shall mean, with respect to any particular fiscal year or other 

twelve (12) month period, for the WIF Bonds or any series of Bonds, an amount equal to 

the sum of (a) all interest payable on such WIF Bonds or Bonds during such period, 

except to the extent that such interest is to be paid from amounts (including any 

investment earnings thereon) deposited in the applicable debt service fund, debt service 

reserve fund, construction fund, or elsewhere for the purpose of providing capitalized 

interest, plus (b) that portion of the principal amount of such WIF Bonds or Bonds which 

are due and payable during such period, plus or minus (c) net amounts payable or 

receivable under any credit agreements or hedge agreements during such period, plus 

(d) Obligation Expenses for the WIF Bonds or Bonds during such period. 
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"Executive Director" shall mean the executive director of CWA or anyone 

designated in writing by the executive director to perform a specified task. 

"Financial Officer" shall mean the chief financial officer of CWA or anyone 

designated in writing by the chief financial officer to perform a specified task. 

"Generally Accepted Accounting Principles" shall mean, such accepted 

accounting practice as, in the opinion of CWA's accountant, conforms at the time to a 

body of generally accepted accounting principles. 

"General Purpose Fund" shall mean the System fund so designated in the Master 

Ordinance and established and maintained by the City thereunder. 

"Land and Mitigation Costs" shall mean all costs and related costs incurred by 

CWA in connection with the acquisition of Project Property, including but not limited to 

(a) acquiring Project Property whether by purchase or by condemnation; (b) any costs 

of purchasing environmental mitigation credits or other expense relating to mitigating 

the environmental impact of the Luce Bayou Project; (c) due diligence; (d) all other 

costs, including damages awarded by a court, which CWA shall be required to pay for 

the acquisition of Project Property and/or arising out of the acquisition of Project 

Property. 

"Master Ordinance" shall mean City of Houston Ordinance No. 2004-299, and 

any amendments and supplements thereto, which provides for the establishment and 

maintenance of the General Purpose Fund. 

"Net Revenues" shall have the meaning as defined in the Master Ordinance. 

"Obligation Expenses" shall mean the ongoing fees and expenses of CWA (other 

than Costs of Issuance) relating to the WIF Bonds or any obligation issued to finance 

Construction Costs pursuant to Section 3.03, including its fees and expenses relating to: 
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(1) paying agents, registrars, authenticating agents, securities dealer, securities 

depositories, or other fiduciaries; (2) tax rebate, financial and legal consultants; 

(3) insurers; (4) remarketing, indexing, or similar agreements; (5) credit agreements, 

hedge agreements, investment liquidity facility agreements, consented to by the City, or 

bond reserve fund surety policies. 

"Pledged Revenues" shall mean the Net Revenues held in the General Purpose 

Fund. 

"Preliminary Project Costs" shall mean all costs and related costs reasonably 

incurred by CWA in connection with the planning, design and engineering of the Luce 

Bayou Project, including but not limited to (a) all costs that are eligible to be financed 

through the WIF Bonds, including (I) geotechnical investigations, surveys, estimates, 

plans and specifications and preliminary investigations therefor, as well as for the 

performance of all other duties required by or consequent upon the proper design of a 

project; (II) analysis of the environmental impact of the Luce Bayou Project and the 

mitigation of any environmental impact of the Luce Bayou Project; (Ill) applying for and 

obtaining any permits necessary for the design, acquisition or construction of the Luce 

Bayou Project or for the acquisition of Project Property (IV) Costs of Issuance for the 

WIF Bonds or other financing of the Preliminary Project Costs; (V) all other costs, 

including damages awarded by a court, which CWA shall be required to pay, under the 

terms of any contract or contracts, for the design of the Luce Bayou Project; and (b) any 

sums required to reimburse OWA for advances made by CWA or the City for any of the 

above items, or for any other costs incurred and for work done by it (including overhead 

charges), which are properly chargeable to the Luce Bayou Project. 
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"Pro Rata Share of Land and Mitigation Costs" means, with respect to the 

Authorities, 35.3% of the total costs of the Land and Mitigation Costs, and with respect 

to the City, 64.7 % of the Land and Mitigation Costs. 

"Pro Rata Share of Preliminary Project Costs Interest Expense" means, with 

respect to the Authorities, 35.3% of the total costs of interest on the Preliminary Project 

Costs identified as Component A in Exhibit A, and with respect to the City, 64.7% of the 

total costs of interest on the Preliminary Project Costs identified as Component A in 

Exhibit A. 

"Project Property" shall mean all necessary land or rights in land for the Luce 

Bayou Project, including any land necessary to comply with any legal requirements to 

mitigate the environmental impact of the Luce Bayou Project, and any items or costs 

incidental thereto. 

"Projects Contract" shall mean this agreement between CWA and the City. 

"Public Works Director" shall mean the Director of the Department of Public 

Works and Engineering of the City (or the successor equivalent position), or such 

person as he or she shall designate. 

"Substantial Completion" shall mean the time at which the Luce Bayou Project is 

available for use for its intended purposes as certified by an engineer engaged by CWA. 

"Supplemental Agreement" shall mean one or more agreements between the 

City and CWA necessary to carry out the terms of this Projects Contract. 

"System" has the meaning stated in the Master Ordinance. 
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Section 2.01, Luce Bayou Project. As currently reflected in the State of Texas 

2007 Water Plan, and as described in the application for the WIF Bonds, it is 

contemplated that the Luce Bayou Project would include the construction of 

infrastructure sized to transfer approximately 450,000 acre feet per year of the City's 

permitted surface water from the Trinity River to Lake Houston. Such infrastructure is 

envisioned to include the construction of a new pump station on the banks of the Trinity 

River, and necessary pipelines and canals. The Parties acknowledge that components 

and details of the Luce Bayou Project may change as design, permitting, and other 

requirements may dictate. 

Section 2.02. Cooperation Among Parties and Authorities. CWA will be 

solely responsible for all decisions and actions relating to the design, development, 

procurement and construction of all aspects of the Luce Bayou Project. CWA shall 

regularly communicate with the Authorities with respect to the design, development, 

procurement and construction of the Luce Bayou Project, by i) inviting the Authorities to 

participate in certain development and planning meetings between CWA and its 

consultants in order to facilitate communication and input from the Authorities; and ii) 

providing that CWA will provide the Authorities with written monthly (or other than 

monthly if mutually agreed to by CWA and the Authorities) updates regarding the 

progress, status of contracts and other relevant aspects of the Luce Bayou Project. 

While CWA will consider the Authorities' input regarding the Luce Bayou Project, the 

City and the Authorities recognize that such input, communication and status reports 

provided for in this paragraph do not alter CWA's role as the sole project manager of the 
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Luce Bayou Project. In addition, CWA will invite the Authorities and the City to all 

meetings between CWA and its consultants, and between CWA and its construction 

contractors, where substantive issues that have a financial or project development 

impact on the Authorities or the City are being discussed. 

Section 2.03. Design, Permitting, Property Acquisition, and Construction. 

(a) Phase I Preliminary Design. Preliminary engineering reports for 

the Luce Bayou Project shall be prepared by the Consultants which shall be submitted 

to and approved by both the Executive Director and the Public Works Director before 

proceeding with Phase 11--Final Design of the Luce Bayou Project. 

(b) Phase II Final Design. CWA intends to commence with Phase II 

Final Design of the Luce Bayou Project by January 1, 2011. Final plans for the Luce 

Bayou Project shall be prepared by the consulting engineers and shall be approved by 

the Public Works Director and the Executive Director prior to advertising for construction 

contracts. 

(c) Permits. Before awarding a construction contract, CWA shall 

cause to be secured all necessary permits for the Luce Bayou Project. 

(d) Land Costs and Mitigation. CWA shall acquire all Project 

Property. CWA intends to use its Available CWA Funds, and the Authorities' funds paid 

to CWA by the City under Section 3.09 to acquire all or a portion of the Project Property 

to be used for right of way and for certain environmental mitigation purposes and to pay 

the Land and Mitigation Costs. If CWA expends such Available OWA Funds for Project 

Property and to pay the Land and Mitigation Costs, the City shall reimburse CWA for 

such expenditures in accordance with Section 3.09 herein. After all Debt Service 
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payments on the WIF Bond and Bonds have been paid and all other obligations under 

this Projects Contract are paid, CWA shalt at any time thereafter, upon the request of 

the City, assign to the City all of CWA's rights, title and interest in the Project Property 

and shall execute all documents necessary to effectuate said conveyance. 

CWA will keep an accurate record of all costs of land acquisition and 

mitigation, including appraisals, surveying, negotiations, abstracts, legal opinions and 

condemnation costs which shall be included in the Land and Mitigation Costs as Costs 

of the Luce Bayou Project and shall make this information available to the City. Once 

CWA has completed land acquisition and mitigation, but no later than June 30, 2014, 

OWA will notify the City of the completion (or of any land acquisition and mitigation 

remaining to be completed). CWA agrees to an accounting of the total Land and 

Mitigation Costs. CWA will provide to the City and Authorities a 65-day review and 

comment prior to finalizing the accounting. The payments made by the Authorities and 

the City for Land and Mitigation Costs such that if the City has underpaid the City Pro 

Rata Share of Land and Mitigation Costs or the Authorities' Pro Rata Share of Land and 

Mitigation Costs, taking into account interest accrued, the City will pay such shortfall 

within 60 days of receiving the final accounting, and CWA agrees to refund to the City 

any overpayment, taking into account interest accrued, within 65 days of the final 

accounting if the City has overpaid. 

(e) 	Construction Documents. Construction contract documents for 

the Luce Bayou Project shall be prepared by CWA and shall be approved by the Public 

Works Director and the Executive Director prior to advertising for construction contracts, 

in the case of a competitive bid, or, in the case of alternative delivery methods used by 
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CWA, construction contract documents shall be approved by the Public Works Director 

at such time as provided by applicable law for completion of such documents. 

(f) Construction Bids; Construction Contracts. 	After plans, 

specifications, contract documents, and preliminary plans for financing the Luce Bayou 

Project have been approved by CWA and the City, and CWA has secured financing to 

pay the Construction Costs, CWA shall either take competitive bids on the construction 

of the Luce Bayou Project, or, if CWA and the City determine that it would be more 

advantageous and result in the best and most economical completion of the Luce 

Bayou Project, CWA may utilize alternative delivery methods that may be allowed by 

applicable law. 

(g) Construction. Upon approval by the Public Works Director of the 

award, CWA shall promptly award construction contracts and proceed promptly with 

construction of the Luce Bayou Project. CWA intends that the Luce Bayou Project will 

reach Substantial Completion no later than July 1, 2019. 

(h) Inspection by City. The City's representatives shall have access 

at all times to all work in progress and may make such inspections thereof as it deems 

necessary or desirable and direct attention to the resident engineer in charge of 

supervision of construction on behalf of the Consultant to any deviations from the plans 

and specifications. The City shall also have full access to all contracts, books, records, 

accounts, and physical properties of, or relating to, the Luce Bayou Project during and 

after construction and, upon request of the City, CWA shall furnish the City copies of 

annual audit reports andother periodic reports relating to the construction of the Luce 
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Bayou Project. CWA will respond immediately to any issues raised by the City with 

respect to Luce Bayou Project construction. 

ri ;U (s1II I 

PROJECT FINANCE; PAYMENTS BY THE CITY 

Section 3.01. Preliminary Project Costs--Debt Service on the WIF Bonds. 

To finance the Preliminary Project Costs, the City agrees to remit Pledged Revenues to 

CWA or to such other paying agent the amounts necessary to pay Debt Service on the 

WIF Bonds and any refunding thereof, provided that the City consents to such 

refunding. 

Section 3.02. Payments to CWA by City. The City is authorized under Section 

5.9 of the Master Ordinance to pledge payments from funds in the General Purpose 

Fund for various costs, including the Costs of the Luce Bayou Project. The City is 

further obligated, pursuant to Section 7.2 of the Master Ordinance to exercise all 

necessary power and authority to establish, fix, increase, impose and collect rates and 

charges for the use and services of the City's water and sewer system in the amounts 

required to comply with covenants made pursuant to the Master Ordinance ('Rate 

Order Authority"), together with other available funds (including payments from the 

Authorities). In consideration of the design, construction and acquisition by CWA of the 

Luce Bayou Project, the City agrees to cause the financing of the Luce Bayou Project 

through its unconditional obligation of the City to pay Debt Service solely from the 

Pledged Revenues as set forth in this Article Ill, without demand, notice, or 

counterclaim. The City hereby acknowledges that through its Rate Order Authority the 

City has the authority to and is obligated by entering into this Agreement to maintain 

rates and charges for its water and sewer system, together with other available funds 
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(including payments from the Authorities) sufficient to pay the Debt Service from the 

Pledged Revenues, 

Section 3.03. Construction Costs--Plan of Construction Financing. The 

Parties anticipate that Construction Costs will be financed from Pledged Revenues 

under the "State Participation Program." The City and CWA shall agree upon, in one or 

more Supplemental Agreements, the terms and conditions for financing the cost of 

constructing the Luce Bayou Project. The City agrees that it will secure Pledged 

Revenues that may be pledged to CWA in a Supplemental Agreement that provides for 

such Pledged Revenues to be used to pay Debt Service on any Bonds issued by CWA 

for the construction of the Luce Bayou Project. CWA agrees that, with respect to 

financing of the construction of the Luce Bayou Project, it shall use its best efforts to 

issue Bonds secured by Pledged Revenues from the City from a Supplemental 

Agreement, however, in addition to or instead of such a financing, CWA reserves the 

right to utilize other financing sources (subject to City consent) that would result in the 

most economical financing or an overall savings for the total Costs of the Luce Bayou 

Project. Such financing sources may include other state funding programs, grant funds, 

or other City or CWA revenues. 

Section 3.04. Debt Service on CWA's Bonds. With respect to the WIF Bonds, 

and, if the City and CWA enter into an agreement pursuant to Section 3.03, with respect 

to Bonds, the City agrees, so long as the WIF Bonds or Bonds (including refunding 

bonds) issued by CWA remain outstanding, the City shall remit, with the approval of the 

City to provide funds for any aspect of the Luce Bayou Project, to the paying agent at 

which such WIF Bonds or Bonds are payable, or upon the request of CWA, to the 

securities depository for the WIF Bonds or Bonds, the respective sums necessary to 
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pay the portion of Debt Service on the WIF Bonds or Bonds, comprising principal and 

interest thereon at the respective times and in the respective amounts as fixed and 

prescribed in the bond resolution under authority of which said WIF Bonds or Bonds are 

issued by CWA. CWA agrees to obtain consent from the City prior to issuing any 

refunding Bonds, or before entering into any credit agreement or other obligation 

authorized under Texas Government Code, Chapter 1371 with respect to the WIF 

Bonds or any other Bonds, Promptly after the WIF Bonds or each series of original or 

refunding Bonds is issued, CWA shall furnish the City a schedule of payments to be 

made on the WIF Bonds or such series of Bonds. 

Section 3.05. Bond Reserve Funds Payments. It is the intent of the Parties 

that any reserve funds required in connection with the issuance of future Bonds will be 

funded with Bond proceeds. The City shall also pay as Debt Service to CWA such 

sums not financed with Bond proceeds as are necessary to restore an amount equal to 

any bond reserve fund requirement in any bond reserve fund created in the bond 

resolution authorizing the issuance of such Bonds if there is an unanticipated draw on 

any bond reserve fund required to pay Debt Service on any future Bonds. Such 

payments shall be made at such times and in such amounts as provided in the bond 

resolution authorizing the Bonds. CWA will consider using Available CWA Revenues 

for reserves if appropriate. 

At no time will the amount held in any reserve fund exceed the amount 

authorized for a "bona fide debt service fund" for tax-exempt obligations, and, to the 

extent not required to pay rebate amounts to the United States, surplus or other 

remaining amounts in the reserve funds will be applied upon the final maturities of 
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principal of and interest on the bonds to pay principal of and interest then due, so that 

on final maturity of the Bonds no balances will remain in any reserve fund. 

Section 3.06. Obligation Expenses. The City shall also pay Obligation 

Expenses as part of Debt Service as directed by CWA. CWA shall either create a 

separate fund or establish a subaccount in another CWA fund into which the payments 

shall be deposited. Moneys in the fund or subaccount shall be used only to pay 

Obligation Expenses. 

Section 3.07. Arbitrage Required to Be Rebated. It is the intent of the parties 

hereto that funds and accounts will be managed to minimize rebate payments, and so 

that payments are matched to earnings. To the extent practicable, Bonds will be issued 

so that construction funds are expected to be held for periods which qualify for rebate 

exceptions. Earnings on construction funds will be held until the end of the construction 

period, and following a rebate calculation with respect to each series of Bonds at the 

end of such period, will be applied first, (if required) to pay rebate amounts, second, to 

pay additional Luce Bayou Project Costs, and third, to pay Debt Service. To the extent 

of any earnings on any debt service or debt service reserve fund which represent 

surplus in such funds, such surplus will be applied at least annually first, (if required) to 

pay rebate amounts, and second, to pay Debt Service. 

If CWA does not have funds available for such purposes, the City shall also pay 

to CWA as part of Debt Service for deposit into any rebate fund created in a bond 

resolution (or, at the option of the City, pay directly to the United States Treasury 

Department on behalf of CWA if the City receives CWA's counsel's opinion concurring 

with the amount to be paid) an amount equal to the rebate amount on gross proceeds of 

the WIF Bonds or any Bonds which are issued by CWA with the approval of the City to 

16 



provide funds to design, construct or acquire the Luce Bayou Project required to be 

rebated by CWA to the United States Treasury Department, if any, in order to maintain 

the exemption of interest on the WIF Bonds or Bonds from federal income taxes. CWA 

agrees to the extent reasonably practicable and cost effective to draw amounts for 

construction in a manner that minimizes the likelihood of rebate payments. CWA shall 

maintain an accounting of such arbitrage required to be rebated, and shall furnish to the 

City (a) a calculation of payments to be made by the City (prepared in a manner and by 

a firm acceptable to CWA and the City) as soon as possible, in no event less than 15 

days, prior to the date such payments are required to be made by CWA to the United 

States Treasury Department and (b) such other reports as the City may reasonably from 

time to time (but not more often than annually) request regarding CWA's accounting, as 

of the close of CWA's most recent fiscal year, for amounts required to be rebated to the 

United States. The City's obligation to make such payments shall not be reduced 

except to the extent that funds are on hand and lawfully available to CWA to make such 

payments when due. 

Section 3.08. Covenants of Payment. CWA covenants that any interest 

earnings from any funds created by any bond resolutions relating to the Bonds shall be 

applied to Debt Service, additional Costs, or payments of rebate amounts as provided in 

Section 3.07, 

Section 309. Land and Mitigation Cost-Amortization Payment. It is the 

intent of the City that the Authorities will pay the estimate of their Pro Rata Share of 

Land and Mitigation Costs to the City and that the City will pay such amounts to CWA. 

The Land and Mitigation Costs are estimated to be $15,000,000, The City shall pay to 

CWA the Authorities' Pro Rata Share of Land and Mitigation Costs in two lump sum 
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payments as follows: $3,530,000 to be paid no later than five business days after 

June 15, 2009, and $1,765,000 to be paid no later than five business days after 

June 15, 2010. CWA agrees to maintain such payments in an interest bearing account. 

If CWA incurs Land and Mitigation Costs prior to receiving payment from the City 

of the Authorities' Pro Rata Share of Land and Mitigation Costs, if the City fails to make 

its payments derived from the Authorities on a timely basis, or if any Authorities' Pro 

Rata Share of Land and Mitigation Costs exceed the estimated Land and Mitigation 

Costs, then to the extent of availability of Available CWA Funds, CWA may fund such 

payments and charge interest to the City until reimbursed at the prime rate then in effect 

accordance with the Component B Amortization Payments described in Exhibit A. 

The City's Pro Rata Share of Land and Mitigation Costs, which CWA intends to 

advance on behalf of the City from Available CWA Revenues, are estimated to be 

advanced by CWA in two lump sum advances as follows: $6,470,000 to be advanced 

no later than June 15, 2009, and $3,235,000 to be advanced no later than June 15, 

2010. As further detailed in the attached Exhibit A, during the period starting June 15, 

2009 through December 15, 2016 the interest rate to be applied to the City's Pro Rata 

Share of Land and Mitigation Costs will be the prime rate published by the Wall Street 

Journal on the respective January 1 or July 18t  or the next business day following the 

respective advance. As further described in Exhibit A, starting December 15, 2016 the 

interest rate will be fixed through the ultimate repayment period using the 10 year Bond 

Buyer Revenue Bond index on December 15, 2016. The repayment schedule will begin 

June 15, 2019 using the 10 year Bond Buyer Revenue Bond index from December 15, 

2016. The repayment term is 20 years with once annual principal payments and twice 

annual interest payments. Notwithstanding anything in this Agreement to the contrary, 
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the City may repay the City's Pro Rata Share of the Land and Mitigation Costs owed at 

any time by paying the full amount of such costs plus any outstanding interest after 15 

days written notice to CWA (or written waiver of such notice by CWA). 

The City agrees to remit to CWA, from the Pledged Revenues, the Amortization 

Payment on the dates, in the manner, and in the amounts necessary to fully reimburse CWA for 

Land and Mitigation Costs not funded by the City from the Authorities' or City's Pro Rata Share 

of Land and Mitigation Costs in accordance with this Agreement, to the extent of the portion of  

such Project Property utilized for the Luce Bayou Project ('Component B"), all as further 

described in Exhibit "A" attached hereto and incorporated herein for all purposes as such Exhibit 

may be modified to reflect actual expenditures and payments from the City as provided in this 

Section. 

Section 3.10. 	Interest Expenses-Amortization Payment. 

CWA has expended or will expend prior to receiving funding from the WIF Loan 

Available CWA Funds for Preliminary Project Costs, which expenditures have a cost of 

interest due to CWA as a result of CWA advancing such funds (as further detailed in 

Exhibit A, "Component A"). It is the intent of the City that the Authorities will pay the 

estimate of their Pro Rata Share of Preliminary Project Costs Interest Expense to the 

City and that the City will pay such amounts to CWA. The total of such interest expense 

prior to the effective date of this Agreement is $360,836. It is the intent of the City that 

the Authorities will pay to the City the Authorities' Pro Rata Share of Preliminary Project 

Costs Interest Expense, equal to $127,375 no later than January 31, 2009, and that the 

City will pay such amounts to CWA within five business days thereafter. 

The remaining interest expense equal to $233,461 is the City's Pro Rata Share of 

the Preliminary Project Costs Interest Expense, and the City intends for CWA to 

continue to finance such costs using Available CWA Revenues. If CWA incurs 
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additional Preliminary Project Costs prior to receiving funds, therefore from the WIF 

Loan or prior to receiving payment from the City of the Authorities' Pro Rata Share of 

Preliminary Project Costs Interest Expense, if the City fails to make its payments 

derived from the Authorities on a timely basis, or if the Authorities' Pro Rata Share of 

Preliminary Project Costs Interest Expense exceed the actual interest costs on the 

Preliminary Project Costs, then to the extent of availability of Available CWA Funds, 

CWA may fund such payments and charge interest to the City until reimbursed at the 

prime rate then in effect accordance with the Amortization Payments described in 

Exhibit A. 

As further described in Exhibit A, during the period starting February 1, 2009 

through December 15, 2016 the interest rate will be the prime rate published by the Wall 

Street Journal and will change semi annually on January 1 or July 1st  As further 

described in Exhibit A,. starting December 15, 2016 the interest rate charged will be 

fixed through the ultimate repayment period using the 10 year Bond Buyer Revenue 

Bond index beginning December 15, 2016. The repayment term is 20 years with once 

annual principal payments and twice annual interest payments. The payment dates are 

December 15th  and June 15th Notwithstanding anything in this Agreement to the 

contrary, the City may repay the City's Pro Rata Share of the Preliminary Project Costs 

Interest Expense owed at any time by paying the full amount of SUCh costs plus any 

outstanding interest after 15 days written notice to CWA (or written waiver of such 

notice by CWA). 

The City agrees to remit to CWA, from the Pledged Revenues, the Amortization 

Payment on the dates, in the manner, and in the amounts necessary to fully reimburse 

CWA for the Component A interest costs not funded by the City from the Authorities' 
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Pro Rata Share of Preliminary Project Costs Interest Expense in accordance with this 

Agreement, on expenditures for Preliminary Project Costs, all as further described in 

Exhibit "A" attached hereto and incorporated herein for all purposes as such Exhibit may 

be modified to reflect actual expenditures and payments from the City as provided in 

this Section. 
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Section 401. Accounts, Records, and Accounting Reports. CWA covenants 

and agrees that it will maintain books, records and accounts relating to the design, 

acquisition, and construction of the Luce Bayou Project in keeping with Generally 

Accepted Accounting Principles, and same shall be available for inspection by the City 

at reasonable hours and under reasonable circumstances. 

Section 4.02. Audits, Progress of Construction. At the request of the City, 

CWA will have its books, records, and accounts relating to the construction of the Luce 

Bayou Project audited by a Certified Public Accountant. CWA shall cause its engineers 

to furnish to the City copies of all estimates and progress reports on construction as 

such estimates and reports are prepared and become available. 

ARTICLE V 

Section 5.01. Term and Termination. This Projects Contract shall remain in 

effect until the WIF Bonds and Bonds issued by CWA to finance the Costs of the Luce 

Bayou Project, refunding Bonds issued in lieu of such Bonds, and the City's 

Amortization Payment obligations under Section 3.09, are paid. This Projects Contract 

may be amended, supplemented, and extended by mutual agreement of the parties, but 
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not in such manner as to impair the rights of the TWDB or the owners of Bonds issued 

by CWA and secured by a pledge of the payments to be made by the City hereunder. 

Section 5.02. Completion Bonds. Subject to approval of the City Council, the 

City and CWA agree (I) that CWA will be able to issue additional Bonds as may be 

necessary to pay for completion of the Luce Bayou Project incurred in connection with 

the Costs of the Luce Bayou Project, to the extent of unforeseen circumstances 

resulting in shortfalls in available amounts for Luce Bayou Project completion, and 

(ii) agree to enter into such Supplemental Agreements to this Projects Contract as shall 

from time to time be needed to provide for the payment of principal, interest and 

redemption price on such completion Bonds. 

ARTICLE VI 

CITY COMMITMENT TO MOVE DIVERSION POINT 

Section 6.01. City Commitment. 	The Parties acknowledge that it is a 

condition precedent to CWA proceeding with the construction of the Luce Bayou 

Project, that the City resolve any water rights or permitting issues relating to moving the 

diversion point on the Trinity River to a point necessary for the Luce Bayou Project to be 

completed and operational. 

ARTICLE VII 

MISCELLANEOUS 

Section 7.01. Force Majeure. Except for the City's unconditional obligation to 

make the payments to CWA as provided in this Projects Contract, neither party shall be 

liable in damages or otherwise suffer any default for any delays, failures or omissions 

whatsoever hereunder if caused by force majeure. As used herein, the term "force 

majeure" includes acts of God, drought, insufficiency of water in the Trinity River, fire, 
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storm, flood, landslide, subsidences of land, lightning, earthquake, washout, explosion, 

epidemic, war, acts of enemies or belligerents, sabotage, interference by, orders of, or 

compliance with requests or recommendations of civil or military courts or other 

authorities, federal, state or local, including any agency or person appointed by any 

such authority or by any official thereof (whether de jure or de facto and whether acting 

legally or not), inability to obtain materials, strikes or other differences with labor 

(whether or not within the power of the party to settle the same), breakage or accident 

to machinery, canals, reservoirs or lines of pipe, or to any other cause (whether or not of 

the same class or kind as those set forth above) not due to the willful fault or gross 

negligence of such party, while or so long as performance is prevented by such cause 

and due diligence is being used to resume performance at the earliest practicable time. 

In any such event, prompt notice shall be given by the affected party to the other of the 

existence of such cause and of readiness to resume performance. 

Section 7.02. Third Parties. This Projects Contract shall be for the sole and 

exclusive benefit of the City, CWA, the TWDB, and the owners of the WIF Bonds or the 

Bonds issued by CWA to finance the Costs of the Luce Bayou Project. 

Section 7.03. Severability. In the event any term, covenant or condition herein 

contained shall be held to be invalid by any court of competent jurisdiction, such 

invalidity shall not affect any other term, covenant or condition herein contained, 

provided that such invalidity does not materially prejudice either CWA or the City in their 

respective rights and obligations contained in the valid terms, covenants or conditions 

hereof. 

Section 7.04. Entire Agreement. This Projects Contract merges the prior 

negotiations and understandings of the parties hereto and embodies the entire 
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agreement of the parties, and there are not other agreements, assurances, conditions, 

covenants (expressed or implied) or other terms with respect to the Luce Bayou Project, 

whether written or verbal, antecedent or contemporaneous, with the execution hereof. 

Section 7.05. Written Amendment. Unless otherwise provided herein, this 

Projects Contract may be amended only by written instrument duly executed on behalf 

of the City (by authority of an ordinance duly adopted by the City Council) and CWA. 

Section 7.06. Notices. All notices required or permitted hereunder shall be in 

writing and shall be deemed delivered when actually received or, if earlier, on the third 

(3rd) day following deposit in a United States Postal Service post office or receptacle 

with proper postage affixed (certified mail, return receipt requested) addressed to the 

respective other party at the following address or at such other address as the receiving 

party may prescribe by written notice to the sending party: 

To CWA: 
Gary Oradat 
Coastal Water Authority 
One Allen Center 
500 Dallas Street 
Suite 2800 
Houston, Texas 77002 

with copies to: 

Barron F. Wallace 
Vinson & Elkins L.L.P. 
1001 Fannin, Suite 2500 
Houston, Texas 77002 

To the City: 

The City of Houston 
611 Walker 
Houston, Texas 77002 
Attn: Director of Public Works and Engineering 
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with copies to: 

Legal Department 
900 Bagby, 4th Floor 
Houston, Texas 77002 

Section 7.07. Independent Contractor. CWA is engaged as an independent 

contractor, and all of the services provided for herein shall be accomplished by CWA in 

such capacity. Except as expressly provided herein, the City will have no control or 

supervisory powers as to the manner or method of CWA's performance of the subject 

matter of this Projects Contract. All personnel supplied or used by CWA shall be 

deemed employees or subcontractors of CWA and will not be considered employees, 

agents or subcontractors of the City for any purpose whatsoever. CWA shall be solely 

responsible for the compensation of all such personnel, for the withholding of income, 

social security and other payroll taxes and for the coverage of all workers' 

compensation benefits. 

Section 7.08. Non-Waiver. Failure of either party hereto to insist on the strict 

performance of any of the agreements herein or to exercise any rights or remedies 

accruing hereunder upon default or failure of performance shall not be considered a 

waiver of the right to insist on, and to enforce by any appropriate remedy, strict 

compliance with any other obligation hereunder or to exercise any right or remedy 

occurring as a result of any future default or failure of performance. 

Section 7.09. Remedies Cumulative. Except as otherwise provided herein, the 

rights and remedies contained in this Projects Contract shall not be exclusive, but shall 

be cumulative of all rights and remedies now or hereafter existing whether by statute, at 

law, or in equity; provided, however, that neither party may terminate its duties under 

this Projects Contract except in accordance with the provisions hereof. 
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EXECUTED in multiple counterparts at Houston, Texas, as of the date first above 

written. 

ATTEST: 

•'iI 

APPROVED AS TO FORM: 

CITY OF HOUSTON, TEXAS 

By:  J
~z W~  &- 

Mayor 

COUNTERSIGNED: 

City ControIlerv47J 

APPROVED: 

i--Ld S_,&, 
Director 
Department of Public Works 

Senior ssistant  Cffyy Attorney 	 and Engineering 

COASTAL WATER AUTHORITY 

po 

- - Ad~- 
ATTEST: 



EXHIBIT A 
'41 ;IIM I Es] I Jtl iI i&ii: I *i'Ji 

Calculation of Payments 

The City will make the Amortization Payments as follows: 

The Amortization Payments will consist of the sum of two components, Component A 
and Component B. Component A consists of the cost of interest on the expenditure of 
Available CWA Funds expended by CWA for Preliminary Project Costs. Component B 
consists of Land and Mitigation Costs, to the extent of the portion of such Project 
Property utilized for the Luce Bayou Project, including carrying costs due to deferral of 
payments associated with Land and Mitigation Costs. 

Component A 

Preliminary Project Costs were or will be advanced by CWA from Available CWA 
Revenues prior to funding of the WIF Bonds, and will be reimbursed by proceeds from 
the WIF Bonds. The table below indicates the amounts and the dates for such 
Preliminary Project Costs. 
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FOR ILLUSTRATION PURPOSES ONLY 

Coastal Water Authority 	 Timing, rates, and other Ictors may, and probably wiLt impact the 
values reflected in these schedules. The schedules should be adjusted I 

Component A - SEALS Funding of Development Costalover time as the actual timing and rates become known and can replace 
Calculation of Carrying Costs to 1211512008 related assumptions 
Estimated as of Jan. 7, 2002 

Date Amount 	Source Beg. Sal. 	Applicable Rate' Accrual Compounding End Sal. 
611312006 200000.00 Per CWA records - 20000000 
6/15/2006 200,000.00 81000% 88.89 88.89 200,088.89 
7/11/2008 92410.59 Per CWA records 200,088.89 8.000% 1156.07 292,499.48 
811812006 111340.01 Per CWA records 292,499.48 8.000% 2,405.00 403,839.49 
9113/2006 136,436,07 Per CWA records 403,839.49 8.000% 2,243.55 540275.56 

1011012006 203,644.53 Per CWA records 540,275.56 8.000% 3,24168 743,920.09 
11(1412006 202,722.96 Per OWA records 743,920.09 8.000% 5,620.73 946,643.05 
121112006 161356.85 Per OWArecords 948,643.05 8.000% 6,10059 1,107,999.90 
12/15/2006 1,107,999.90 8.000% 492,44 21,280.03 1,129,259.93 
1110/2007 175,703.05 Per CWA records 1,129,259.93 8.000% 6,273.67 1,304,962.98 
2/14/2007 133,077.80 Per CWA records 1304,982.98 8.000% 9,859.72 1,438,040.78 
114/2007 98,452.14 Per CWA records 1,438,040.78 8.000% 9,586.94 1.36,49292 
411112007 123,096,89 Per CWA records 1,536,492.92 8.000% 9,218.96 1,859,589,81 
5191'2007 154,863.30 Per CWA records 1,659,589.81 8000% 10,326.34 1,814,453.11 
6)13)2007 67516.77 Per CWA records 1,814,453.11 8.000% 13,709.20 1,901,969.88 
611512007 1,901,989.88 8.000% 845.32 59,820.14 1,961,790.02 
7/11/2007 61,221.10 Per CWA records 1,961,790.02 8.250% 11,689.00 2,023,011.12 
8115/2307 51,398.93 Per CWA records 2,023,011.12 8.260% 15,762.63 2,014,410.05 
911212007 48,556.10 Per CWA records 2,074,410.05 8.250% 12,835.41 2,122,966.15 
1011012007 38,989.78 Per CWA records 2,122,966.15 8.250% 13,622.37 2,161.955.93 
1112112007 38,037.70 Per CWA records 2,161,955.93 8250% 20,313.38 2,199,993.83 
12/15/2007 2,199,993.63 8.250% 12,099,96 86,322.76 2,286,316.38 
12/2212037 29,020.36 Per OWA records 2,266,318.36 8.250% 3,667.63 2,315,336,74 

1/912008 45,021 32 Per CWA records 2,315,336.74 8.250% 9,020.17 2,360,358.06 
2/13/2008 34,378.68 Per CWA records 2,360,358.06 8.250% 18,391.12 2,394,736.74 
3/1212008 29,775.83 Per CWA records 2,394,736.74 8.250% 15,915.02 2.424,512.57 
41912008 35,959.62 Per CWA records 2,424,512.57 6.250% 15,001.67 2,460,472.19 
5114/2008 51,764.20 Per CWA records 2,480,472.19 6.250% 19,735.04 2.512.236.39 
611512008 2,512,236.39 8.250% 17,847.35 99,578,00 2,611,814.39 
6/18/2008 42,828.09 Per CWA records 2,611,814.39 5.000% 1,088.26 2,554,642.48 
7/2312008 64,357.34 Per CWA records 2,654,642,48 5.000% 12,904.51 2,718,999.82 
8/2712008 70,394.03 Per CWA records 2,718,999.82 5.000% 12,839.72 2,789,393.85 
9/15/2008 117,727.48 Per CWA records 2,789,393.85 51000% 6,973.48 2.907.121.33 
10/15/2008 206,881.45 Per CWA records 2,907,121,33 5.000% 12,113.01 3.114,002.78 
11/1512008 134,714.00 Per CWA records 3,114,002.78 5.000% 12,975.01 3,248,716.76 

12115/2008 18,353.03 Assumed 3,248,716.78 5.000% 13,538.32 72,430,31 3.339,500.12 
111512009 - 3,339,500.12 5,000% 13,914.58 3.339,500.12 
113112009 3,339,500.12 5.000% 7,421.11 21,335.70 3,360,835.82 

TOTAL 	3,000,000.00 

* Prime Rates (per Bloomberg) 
6/1312006 8.00% 
6115/2008 8.00% 
12/1512006 8.25% 
6/15/2007 8.25% 
12117/2007 7.25% 
611612008 5.00% 

360,835.82 	360,835.82 	3,260,835.82 

	

1/31/2009 Repayment of Expenditures by WIF Loan Proceeds ($3 million) 	(3,000,000.00) 

	

1/31/2009 Balance In Carrying Coats - Component A 	360,835.82 

	

Authorities Ratio 	 35.30% 

	

Authorities' Share 	127,375.04 

	

City's Share at 1131/2006 	233,460.78 

Prepared by First Southwest Company 
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To the extent there are further distributions by CWA for such Component A costs prior 
to funding of the WIF Bonds these expenditures will be recorded by CWA in a similar 
table, which will be provided to the City at the time the WIF Bonds is closed. 

Carrying costs associated with Component A costs incurred prior to funding and 
reimbursement by the WIF Bonds will not be reimbursed by the WIF Bonds proceeds. 
These carrying costs will continue to accrue at the rates as provided in the following 
table, as such rates are determined in accordance with the footnotes appended to such 
table, until repaid by the City through this Component A of the Amortization Payments: 
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FOR ILLUSTRATION PURPOSES ONLY 

Coastal Water Authority  
Houston Comb. Utility 	 liming, relax, and other factors may, and probably will, srspacf the values reflected In these 
Contract Payments 	 schedules. The schedules should be adjusted over time as the actual timing and rates become 
Draft Calculation 	- 	 known, and can rap/ace related assumptions. 
Estimated as of Jan.?, 2009 

	

Component A. Carrying Costs on Development Cant Advances (City Share Only, 6470%) 	 I 

Carry Cost 
Beginning 	 Repayment 	 I 	I Total Payment 

6/15/2009 233,461 7.000% 	[31,(51 6,128 239,589 
12115/2000 239,589 7.000% 8,386 247,015 
6/1512010 247.975 7.000% 8.679 258,654 
12115/2010 258,554 7.000% 8,983 285,637 
811512011 265,837 7.000% 9,297 274,934 
12115/2011 214.934 7.020% 9,623 284,557 
611512012 284,557 7.000% 9,959 294,516 
12115/2012 264,518 7.000% 10,308 304,824 
611512013 364.824 7.000% 10,669 315,493 
121150013 315.493 7000% 11.042 328,535 
611512014 326,535 7.000% 11,429 337,964 
1211512014 337,984 7.000% 11,829 349.793 
6/15/2015 349.793 7.000% 12,243 362.036 
1211512015 352,036 7.000% 12,671 374,707 
6115/2016 374,707 7.000% 13,115 387,822 
12/15/2016 387,522 7.000% 13,574 401,395 
6/15/2017 401,395 5.500% 	r41.(51 11.036 412,434 
12)1512017 412,434 5.500% 11,342 423,776 
6/1512018 423,776 5.500% 11,654 435,430 

12115/2018 435,430 5.500% 11,974 447,404 
1 	6/1512019 447,404 5.500% 	(6) 6,275 12,304 12,304 18,581 441,126 
2 	12/1512019 441,128 5.500% 6,450 12,131 12,131 18,581 434,676 
3 	6/1512020 434,678 5.500% 6,626 11,954 11,954 18,581 428,048 
4 	12/15/2020 428,045 5.500% 8.810 11,771 11,771 18,581 421,238 
5 	611512021 421,238 5.500% 6,997 11,584 11,584 18,581 414,241 
6 	12)15/2021 414,241 5500% 7,190 11,392 11,382 18,581 407,051 
7 	6/15/2022 407,051 5.500% 7.387 11,194 11,194 18,581 396,663 
8 	12/1512022 399,663 5.500% 7,591 10,691 10.991 18,581 392,073 
9 	6/1512023 392,013 5.500% 7,799 10,782 10,782 16,681 364,213 
10 	12/15/2023 384,273 5.500% 8,014 10,588 10,568 18,581 378,260 
Ii 	6/1512024 376,200 5.500% 8,234 10,347 10,347 18,581 368,025 
12 	12/1512024 366,025 5.500% 8.461 10.121 10,121 18,581 359,565 
13 	611512025 359,585 5.500% 8.693 9,888 9,888 18.581 350,871 
14 	1211512025 350.871 5.500% 8.932 9,649 9,649 18,581 341,939 
15 	611512028 341,939 5.500% 9,178 9,403 9,403 18,581 332,781 
16 	12115/2026 332,781 5.500% 9,430 9.151 9 1 151 18,581 323,330 
IT 	6/1512021 323,330 5.500% 9,690 8.892 8,892 18,581 313,841 
IS 	12115/2027 313,841 5.500% 9,956 8.625 6,625 18,581 303,684 
19 	6/1512028 303,884 6.500% 10,230 8,351 9,351 18,581 293,464 
20 	12/1512028 293,454 5.500% 10,511 8,070 8.070 18,581 282,943 
21 	6/1512029 282.943 5.500% 10,600 7,751 7,781 18,581 272.143 
22 	12)1512029 272,143 5.500% 11,097 7,484 7,484 16,581 261.045 
23 	6/1512030 261,045 5.500% 11,403 7,179 1,179 18,551 249,643 
24 	12115/2030 249,643 5.500% 11,716 6,865 6,885 18,581 237,926 
25 	6/15/2031 237,928 5.500% 12,038 6,543 6,543 18,581 225,888 
26 	12/10/2031 225,568 5.500% 12,365 6,212 6,212 18,581 210,519 
27 	6115/2032 213,919 5.500% 12,710 5,872 5,872 18,981 200.809 
28 	1211512032 200,809 5.500% 13,069 5.522 5,522 18,681 197,750 
29 	6/1512033 167,750 5.500% 13,418 5,163 5,163 15,551 174,332 
30 	1211512033 174.332 5.500% 13,767 4,794 4,794 18,581 160,544 
31 	6115/2034 180,544 5.500% 14,166 4,415 4,415 18,981 146,378 
32 	12)1512034 148,378 5.500% 14,556 4,025 4,025 18,581 131,822 
33 	6/15/2035 131,522 5,500% 14,956 3,625 3,525 18,581 116,868 
34 	12115/2035 116,966 5.500% 15,368 3,214 3.214 16,581 101.498 
35 	6/1512036 101,498 5.500% 15,790 2,791 2.791 18,581 95,708 
36 	12/15)2036 85,708 5.500% 16,224 2,357 2,357 18,581 69,484 
37 	5/1512037 69,454 5.500% 16,871 1,911 1,911 18,581 52,813 
38 	12/1512037 52,513 5.500% 17.129 1,452 1.452 18.581 35,684 
39 	611512038 35,654 5.500% 17,600 981 981 18,581 18,084 
40 	12115/2038 15.064 5.500% 15,084 497 497 18,581 - 

447,404 509,194 295,651 743254 

(A] See separate page for calculation of 1211512008 balance. 
[1) 

 
Principal amortization schedule based on level estimated P + I semi-annual payments based on 
assumed 7.000% and 5.500% rates (see above) and 40 equal seml.annual payments. 

(2) Actual payments will foot with changes in the actual interest rate, 
(3] 10-yea' average for Prime 186.6% and 20-year average is 1.5%, as of Aug.2008 
(4) 10-year average for Bond Buyer Rev Bond Index Is 5,236% and 20-year average is 5.582% as of Aug 2008 
(51 Rate is reset based an published "Prime' lending rate or Bond Buyer Revenue Bond Index, 

as appropriate, once per year on June 15 (or next business dale). 
(6] Rate and amortization are "frozen' at start of repayment period (12/15)2018), based on Index at that point in time. 
(7) The rates reflected in this table are assumptions for modeling purposes only. 
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Component B 

CWA expects to expend funds from Available CWA Revenues for Land and Mitigation 
Costs. The following table lists anticipated timing of such expenditures, and CWA will 
provide notice to the City of Land and Mitigation Costs from time to time as such 
expenditures occur, and CWA shall update the table below to reflect such changes. 
Land and Mitigation Cost expenditures may not be funded from proceeds of the WIF 
Bonds. Similar to Component A, CWA will incur carrying costs associated with the Land 
and Mitigation Costs for which the City will not compensate CWA for a number of years, 
until the Amortization Payments commence. The Land and Amortization Costs as listed 
and the carrying costs therefore will accrue at the rates as provided in the following 
table, as such rates are determined in accordance with the footnotes appended to such 
table, until repaid by the City through this Component B of the Amortization Payments: 

A-3 



FOR ILLUSTRATION PURPOSES ONLY 

Coastal Water Authority  
Houston Comb. Utility 	 I Timing, rates, and other factors may, and probably will, impact tile values reflected In these 
Contract Payments 	 schedules. The schedules should be adjusted overt/me as the actual l/m/ng and 'ales become 
Draft Calculation 	 known and can replace related assumptions. 
Estimated as of Jan.?, 2009 

I 	 Component B- Lan4IROWAI/tlgattorr Purchases (City Share Only, 84.70%) 

Carry Cast 
?teidpe/ 	Rapaymnrlt 	 I 	I Total 

8/15/2009 - 7.000% 	(31.151 6,470,000 6.470,030 
12/15/2009 6,470.000 7.000% 226,450 8,696,450 
611512010 8,698,450 7.000% 3,235,000 234,378 10,165,826 

1211512010 10,185,826 7.000% 355,504 10,521,630 
6/1512011 10,521,030 7.000% 388,257 10,989,881 
12/1512011 10,689,887 7000% 391,146 11,271,033 
6115/2012 11,271,033 7.000% 394,486 11,665,519 
12/15/2012 11,665,519 7.000% 409,263 12,073.812 
611512013 12,073,812 7.000% 422,583 12,496,395 
12/15/2013 12,498,395 7.000% 437,374 12,933,769 
6/16/2014 12,933,769 7.000% 452,662 13,386,451 
12/15/2014 13,366,451 7.000% 466,526 13,854.977 
6/16/2015 13,854,977 7.000% 464,924 14.339,501 
12/15/2015 14,339,801 7.000% 501,697 14,541,796 
6/1512016 14,841,798 7.000% 519,463 15,361,261 
12/15/2016 15,361,251 7.000% 537,644 15,598,905 
8/1512017 15,898,905 5.506% 	[41,151 437,220 16.338.125 
12115/2017 16,336,125 5.500% 449,243 16,785,368 
8/1512018 16,785,368 5.500% 481,558 17,246,986 
12/1512018 17.246.966 5.500% 474,292 17,721,257 

I 	6/15/2019 17,721,257 5.500% 	161 248,658 457,335 487,335 735,991 17,472,601 
2 	12/15/2019 17,472,601 5.500% 255,494 450,497 480,497 735,991 17,217,107 
3 	6115/2020 17,217.101 5.500% 262,520 473.470 473,470 135,991 16.954.587 
4 	12115/2020 16,954,587 5.500% 269,740 466.251 406,251 735,991 16,684,647 
5 	6/1512021 16,684,947 5.500% 277,107 458,833 458,833 735,991 16,407,690 
6 	12/1512021 16,407,950 5.500% 284,779 451,211 451,211 735,991 16,122,911 
7 	6/15/2022 16,122,911 5.500% 292,611 443,380 443,380 735.991 15,830,300 
8 	12/15/2022 15,830,300 5.500% 300,857 435,333 435,333 135,991 15,529,643 
9 	6/1512023 15,529,943 5.500% 308,925 421,085 427,065 735,991 15,220,111 
10 	12/15/2023 15,220.717 5.500% 317,421 415,570 418,570 735,991 14,903,296 
11 	6/15/2024 14,903.298 5.500% 326.150 409,841 408,841 735,991 14,577,146 
12 	1211512024 14,571,145 5,500% 336,119 400,872 400,872 735,991 14,242,027 
13 	6)1512025 14,242,021 5.500% 344,335 391,656 391,656 735,991 13,897,692 
14 	12/1512025 13.897,692 5.500% 353,804 352.187 382,157 135,991 13.543,888 
15 	6/15/2026 13,543,988 5,500% 363,534 372,457 072,457 735.991 13,180,355 
16 	12/15/2025 13,180,355 5.500% 373,531 352,460 362,460 735,991 12,806,824 
Il 	6115/2027 12,906,824 5.800% 383,803 352,188 352,188 135,991 12,423,021 
11 	12115/2027 12,423,021 5.500% 394,359 341,633 341,633 135,991 12.028,863 
19 	6116/2028 12.028,653 5.500% 400,202 330.788 330,788 735,991 11.823,481 
20 	12115/2028 11,623,461 6.500% 418,345 319,645 519,64.5 735,991 11.207,115 
21 	6115/2029 11,207,115 5.500% 427,795 306.198 308,196 735,991 10,779,320 
22 	1205/2029 10,779,320 5.500% 439.559 296.431 298,431 735,901 10,339,781 
23 	6115/2030 10,339,161 5.500% 451,647 284,343 254,343 135,991 9,888,114 
24 	1211512030 9,888,114 5.500% 454,068 271,923 271,923 135,991 9,424,046 
25 	8/15(2031 9,424,046 5.500% 476,829 259,181 259,181 735,991 6.947,217 
26 	1211512031 8,947,217 5.500% 459,942 246,046 246,048 735,991 5,457,275 
27 	6(15/2032 8,457,215 5.500% 503.416 232,575 232,575 735,991 7,953,859 
29 	1211512032 7,963,859 5.500% 517,260 218,731 218,731 735.991 7.436.599 
29 	8/15/2033 7,436,599 5.500% 531,484 204,506 204,508 735,991 6,905,115 
30 	12115/2033 6,905,115 5.500% 546,100 189,891 159,891 735,991 6,359,015 
31 	6/16/2034 6,359,015 5.500% 561,118 174,873 114,873 735,991 5,797,898 
32 	12)15/2034 5,797,598 5.000% 576,548 159,442 155,442 735,961 5,221,349 
33 	6/15/2035 5,221,349 5.500% 592,404 143,587 143,587 735,991 4,628,946 
34 	12/1512035 4,628,948 5.500% 608,695 127,296 127,296 735,991 4,020,251 
35 	611512035 4,020,251 6.500% 625,434 110,557 110,557 735,991 3,394,617 
36 	12/1512036 3,394,511 5.500% 642,633 03,357 93,357 735,991 2,752,184 
37 	6115/2037 2,752,184 5.500% 660,306 75,685 75,885 735,991 2,09l,878 
38 	12/15/2037 2,091,876 5.500% 678,464 57,527 57,527 735,991 1,413,414 
39 	6/1512038 1,413.414 5.500% 697,122 38,589 38,860 735,591 716,253 
40 	12115/2035 716.293 5.500% 716,293 19.698 19.596 735,991 

9,705,000 	17,721,257 19,734,626 11,718,369 29,439,626 

(1( Principal amortization schedule based on level estimated P + I semi-annual payments based an 
assumed 7.000% and 5.500% rates (see above) and 40 equal semi-annual payments. 

(2) Actual payments will float with changes in the actual Interest rate-  
[3) 10-year average for Prime is 6.5% and 20-year average is 7,5 1/6, as of Aug. 2008 
(41 1 0-year average for Bond Buyer Rev Bond Index to 5.236% and 20-year average Is 5.852% as of Aug 2008 
(51 Rate is reset based on pibutshed 'Prime' tending rate or Bond Buyer Revenue Bond linden, 

as appropriate, once per year on June 15 (or last business flute). 
(8] Rate and amortization are 'frozen' at start of repayment period (12116/2018), based on index at that point to time. 
171 The rates reflected in this table are assumptions for modeling purposes only. 
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ESCROW AGREEMENT 

THIS ESCROW AGREEMENT, dated as of February 1, 2009, made by and between Coastal 
Water Authority, a political subdivision of the State of Texas in Harris County, Texas, (the 
"Authority"), acting by and through the Bank of New York Mellon Trust Company, N.A., (the 
"Bank"), as Escrow Agent (the "Escrow Agent") together with any successor in such capacity; 

W ITN E S SETH: 

WHEREAS, pursuant to the Bond Resolution adopted on January 14, 2009, the Authority 
authorized the issuance of $28,000,000 "Coastal Water Authority Contract Revenue Bonds, 
Series 2009", dated February 1, 2009 (the "Bonds") for the purpose of designing the Luce Bayou 
Interbasin Transfer System (the "Project"); and 

WHEREAS, such ordinance also confirmed the sale of the Bonds to the Texas Water 
Development Board (the "TWDB"); and 

WHEREAS, the Escrow Agent is a national bank located in the State of Texas, an 
insured depository institution with the Federal Deposit Insurance Corporation, ("FDIC"), and is 
otherwise qualified and empowered to enter into this Escrow Agreement, and hereby 
acknowledges its acceptance of the terms and provisions hereof, and 

WHEREAS, a condition to the purchase of the Bonds by the TWDB is the deposit of the 
proceeds of sale (less amounts to pay costs of issuance) in escrow subject to being withdrawn 
only with the approval of the Executive Administrator of the TWDB or an authorized 
representative; provided, however, the funds can be transferred to different investments so long 
as all parties hereto consent to such transfer; 

NOW, THEREFORE, in consideration of the mutual agreements herein contained and in 
consideration of the amount to be paid by the Authority to the Escrow Agent, as set forth on 
Exhibit A, the receipt of which is hereby acknowledged, and in order to secure the delivery of 
the Bonds, the parties hereto mutually undertake, promise and agree for themselves, their 
respective representatives and successors, as follows: 

SECTION 1: Upon the delivery of the Bonds described above, proceeds of sale 
designated in the Bond Resolution to be deposited into the Escrow Fund (less amounts to pay 
costs of issuance) shall be deposited to the credit of a special escrow account maintained at the 
Authority on behalf of the Authority and the TWDB and shall not be commingled with other 
accounts or funds ("Escrow Fund"). The amounts received by the Escrow Agent under this 
Agreement shall not be considered as a banking deposit by the Authority, and the Escrow Agent 
shall have no right to title with respect thereto except as a fiduciary and Escrow Agent under the 
terms of this Agreement. 

These escrowed funds shall be kept in a separate account entitled "Coastal Water 
Authority Contract Revenue Bonds, Series 2009 Escrow Account" and shall not be subject to 
warrants, drafts or checks drawn by the Authority but shall be disbursed or withdrawn to pay the 
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costs of the project for which the Bonds were issued (the "Project Costs") in accordance with the 
Bond Resolution and solely upon written authorization from the Executive Administrator, or his 
authorized representative. 

SECTION 2: All cash deposited to the credit of such escrow account and any accrued 
interest in excess of the amounts insured by the FDIC and remaining uninvested under the terms 
of this Agreement shall be continuously secured by a valid pledge of direct obligations of the 
United States of America or other collateral meeting the requirements of the Public Funds 
Collateral Act, Chapter 2257, TEX. GOVT CODE ANN., as amended. 

SECTION 3: While funds are held in escrow, the Bank shall only invest escrowed funds 
in investments that are authorized by the Public Funds Investment Act, Chapter 2256, TEX. 
GOVT CODE ANN., as amended. It is the Authority's responsibility to direct the Escrow 
Agent to invest all public funds in a manner that is consistent not only with the Public Funds 
Investment Act but also with its own written investment policy. The Escrow Agent shall not be 
liable or responsible for any diminution in value of any assets held hereunder which may result 
from any investments or reinvestment made in accordance with any provision which may be 
contained herein. 

SECTION 4: The Bank shall not honor any disbursement from the escrow fund, or any 
portion thereof, unless and until it has been supplied with written approval and consent by the 
Executive Administrator of the TWDB or an authorized TWDB representative. However, no 
written approval and consent by the Executive Administrator shall be required if the 
disbursement involves transferring funds from one investment to another provided that all such 
investments are consistent with the requirements of the Public Funds Investment Act. 

SECTION 5: Any sums remaining unexpended in the escrow account after completion 
of the Project and after the final accounting has been submitted to and approved by the TWDB 
shall be transferred to the Authority within thirty (30) days of such approval by the TWDB. 

SECTION 6: The Bank shall be authorized to accept and rely upon the certifications and 
documents furnished to the Bank by the Authority and shall not be liable for the payment of any 
funds made in reliance in good faith upon such certifications or other documents or approvals, as 
herein recited. 

SECTION 7: LIABILITY. To the extent permitted by law, the Escrow Agent shall not 
be liable for any act done or step taken or omitted by it or any mistake of fact or law, except for 
its negligence or default or failure in the performance of any obligation imposed upon it 
hereunder. The Escrow Agent shall not be responsible in any manner for any proceedings in 
connection with the Bonds or any recitation contained in the Bonds. If the Escrow Agent renders 
any service hereunder not provided for in this Agreement, or the Escrow Agent is made a party 
to or intervenes in any litigation pertaining to this Agreement or institutes interpleader 
proceedings relative hereto, the Escrow Agent shall be compensated reasonably by the Authority 
for such extraordinary services and reimbursed for any and all claims, liabilities, losses, 
damages, fines, penalties, and expenses, including out-of-pocket and incidental expenses and 
legal fees occasioned thereby. 
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SECTION 8: RECORDS. The Escrow Agent will keep complete and correct books of 
record and account relating to the receipts, disbursements, allocations and application of the 
money deposited to the Escrow Fund, and investments of the Escrow Fund and all proceeds 
thereof. The records shall be available for inspection at reasonable hours and under reasonable 
conditions by the Authority and the TWDB. 

SECTION 9: MERGER/CONSOLIDATION. In the event that the Escrow Agent 
merges or consolidates with another bank or sells or transfers substantially all of its assets or 
corporate trust business, then the successor bank shall be the successor Escrow Agent without 
the necessity of further action as long as the successor bank is a state or national bank as well as 
an FDIC-insured depository institution. If the merger, consolidation or other transfer has 
occurred between state banks, the newly-created entity shall forward the certificate of merger or 
exchange issued by the Texas Department of Banking as well as the statement filed with the 
pertinent chartering authority, if applicable, to the TWDB within a reasonable time of such 
merger, consolidation or exchange. 

SECTION 10: AMENDMENT. This Agreement maybe amended from time to time as 
necessary with the consent of the Authority and the TWDB, but no such amendments shall 
increase the liabilities or responsibilities or diminish the rights of the Bank without its consent. 

SECTION 11: TERMINATION. In the event that this escrow agreement is terminated 
by either the Authority or by the Bank, the Escrow Agent must report said termination in writing 
to the TWDB within 5 business days of such termination. The Authority is responsible for 
ensuring that the following criteria are satisfied in selecting the successor escrow agent and 
notifying the TWDB of the change in escrow agents: (a) the successor escrow agent must be an 
FDIC-insured state or national bank designated by the Texas Comptroller as a state depository; 
(b) the successor escrow agent must retained prior to or at the time of the termination; (c) an 
escrow agreement must be executed by and between the Authority and the successor escrow 
agent and must contain the same or substantially similar terms and conditions as are present in 
this escrow agreement; and (d) the Authority must forward a copy of the executed escrow 
agreement with the successor escrow agent within 5 business days of said termination. No funds 
shall be released by the TWDB until it has received, reviewed and approved the escrow 
agreement with the successor escrow agent. The Escrow Agent may resign as such following the 
giving of thirty (30) days prior written notice to the other parties hereto. Similarly, the Escrow 
Agent may be removed and replaced following the giving of thirty (30) days prior written notice 
to the Escrow Agent by the other parties hereto. In either event, the duties of the Escrow Agent 
shall terminate thirty (30) days after receipt of such notice (or as of such earlier date as may be 
mutually agreeable); and the Escrow Agent shall then deliver the balance of the moneys or assets 
then in its possession to a successor escrow agent as shall be appointed by the other parties 
hereto as evidenced by a written notice filed with the Escrow Agent. If the other parties hereto 
have failed to appoint a successor prior to the expiration of thirty (30) days following receipt of 
the notice of resignation or removal, the Escrow Agent may appoint a successor or petition any 
court of competent jurisdiction for the appointment of a successor escrow agent or for other 
appropriate relief, and any such resulting appointment shall be binding upon all of the parties 
hereto. 
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SECTION 12: EXPIRATION. This Escrow Agreement shall expire upon final transfer 
of the funds in the Escrow Account to the Authority. 

SECTION 13: ASSIGNABILITY. This Agreement shall not be assignable by the 
parties hereto, in whole or in part, and any attempted assignment shall be void and of no force 
and effect. 

SECTION 14: CHOICE OF LAW. This Agreement shall be governed exclusively by 
the applicable laws of the State of Texas. Should a controversy arise, either party hereto may 
introduce the dispute into the Travis County District Court for adjudication thereof. 

SECTION 15: This Agreement evidences the entire Escrow Agreement between the 
Escrow Agent and the Authority and supercedes any other agreements, whether oral or written, 
between the parties regarding the Funds or this escrow account. No modification or amendment 
of this Agreement shall be valid unless the same is in writing and is signed by the Authority and 
consented to by the Escrow Agent and the TWDB. 

SECTION 16: If any term, covenant, condition or provision of this Agreement is held 
by a court of competent jurisdiction to be invalid, void or unenforceable, the remainder of the 
provisions shall remain in full force and effect and shall in no way be affected, impaired or 
invalidated thereby. 
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IN WITNESS WHEREOF, the parties hereto have executed this Agreement as of the day 
and year first above written. 

Executive Director 

Address: 

(Seal) 

THE BANK OF NEW YORK MELLON TRUST COMPANY, NA., 
as Escrow Agent 

By: 
Title: 

Address: 

(Bank Seal) 
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CERTIFICATE FOR RESOLUTION 

I, the undersigned Officer of the Board of Directors of the Coastal Water Authority, hereby 
certify as follows: 

1. The Board of Directors of the Coastal Water Authority (the "Authority") 
convened in regular session on the 9 h  day of June 2010, at the regular meeting place thereof, 
inside the boundaries of the Authority, and the roll was called of the duly constituted officers and 
members of the board to-wit: 

Kurt F. Metyko, P.E. 
A. R. "Rusty" Senac 
F. William Othon, P.E. 
Zebulun Nash 
Giti Zarinkelk, P.E. 
Ray Stoesser 
John Otis Cobb, P.E. 

President 
1St Vice-President 
2nd Vice President 
Secretary-Treasurer 
Director 
Director 
Director 

and all of said persons were present except for the following: 	thus 
constituting a quorum. Whereupon, among other business, the following was transacted at said 
meeting: a written 

RESOLUTION AUTHORIZING THE ISSUANCE AND SALE OF 
COASTAL WATER AUTHORITY CONTRACT REVENUE BONDS 
(LUCE BAYOU PROJECT), SERIES 2010, IN AN AGGREGATE 
PRINCIPAL AMOUNT OF $5,115,000; AWARDING THE SALE OF SAID 
BONDS, APPROVING AN ESCROW AGREEMENT AND A PAYING 
AGENT/REGISTRAR AGREEMENT; PRESCRIBING THE FORM OF 
SAID BONDS; AUTHORIZING CO-BOND COUNSEL AND THE 
FINANCIAL ADVISOR TO TAKE ALL ACTIONS REQUIRED TO ISSUE 
SAID BONDS AT THE DIRECTION OF COASTAL WATER 
AUTHORITY; AND ENACTING OTHER PROVISIONS RELATING 
THERETO 

was introduced for the consideration of the board. It was then duly moved and seconded that the 
resolution be adopted, and, after due discussion, the motion, carrying with it the adoption of the 
resolution, prevailed and carried unanimously. 

2. That a true, full and correct copy of the aforesaid resolution adopted at the 
meeting described in the above and foregoing paragraph is attached to and follows this 
certificate; that the resolution has been duly recorded in the board's minutes of the meeting; that 
the persons named in the above and foregoing paragraph are the duly chosen, qualified and 
acting officers and members of the board as indicated therein; that each of the officers and 
members of the board was duly and sufficiently notified officially and personally, in advance, of 
the time, place and purpose of the aforesaid meeting, and that the resolution would be introduced 
and considered for adoption at the meeting, and each of the officers and members consented, in 
advance, to the holding of the meeting for such purpose; that the meeting was open to the public 
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as required by law; and that public notice of the time, place and subject of the meeting was given 
as required by Chapter 551, Texas Government Code, and Section 49.063, Texas Water Code. 

SIGNED AND SEALED on this 9th  day of June 2010. 

Secre ary, Board of Directors 
(SEAL) 
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BOND RESOLUTION 

COASTAL WATER AUTHORITY 
CONTRACT REVENUE BONDS (LUCE BAYOU PROJECT) 

SERIES 2010 

Adopted: June 9, 2010 
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WHEREAS, Pursuant to the provisions of Article XVI, Section 59 of the Texas 
Constitution, Coastal Water Authority (the "Authority") was created by Chapter 601, Acts of the 
60th Legislature of Texas, Regular Session, 1967 (codified as Article 8280-355, Texas Revised 
Civil Statutes Annotated) (the "Act"), as a conservation and reclamation district, a body politic 
and corporate and a governmental agency of the State of Texas (the "State"). Pursuant to the 
laws of the State, including particularly the Act, the Authority is authorized and has the power to 
issue, sell, and deliver revenue bonds, for and on behalf of the Authority, for the purpose, among 
others, of financing the construction of water conveyance and treatment facilities. 

WHEREAS, The Authority is authorized by the Act to treat the water of and transport 
and deliver the water to customers situated within and without the Authority and to acquire all 
properties and facilities necessary for such purposes, and for any and all such purposes may enter 
into contracts with municipal, public, and private corporations and any political subdivision of 
the State for such periods of time, not exceeding forty (40) years, and on such terms and 
conditions as its Board of Directors may deem desirable, fair, and advantageous and to which the 
parties may agree, and such contracts may provide that they shall continue in effect until bonds 
issued by the Authority to finance the cost of the water conveyance system and treatment 
facilities and refunding bonds issued in lieu thereof are paid; and 

WHEREAS, The City of Houston, Texas, (the "City") owns the water rights to 
appropriate water from the Trinity River. 

WHEREAS, The City is authorized by its charter and by the statutes of the State, 
particularly §§ 402.021 and 402.0 14, Texas Local Government Code, to enter into contracts and 
joint enterprises with conservation and reclamation districts created under Article XVI, Section 
59, of the Constitution of Texas, for the treatment, conveyance, transportation, and distribution 
of water for and on behalf of the City. 

WHEREAS, the Authority has entered into Projects Contracts between the City of 
Houston, Texas (the "City") and the Authority (the "Luce Bayou Contract") to acquire and 
develop the Luce Bayou Interbasin, which will include approximately 450,000 acre feet per year 
of the City's permitted surface water from the Trinity River to Lake Houston, as further set forth 
in the Luce Bayou Contract (the "Project"); and 
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WHEREAS, the Authority previously issued its $28,000,000 Contract Revenue Bonds 
(Luce Bayou Project), Series 2009 (the "2009 Bonds"); and 

WHEREAS, the Authority is authorized pursuant to section 9.02 herein, to use 
Additional Bonds secured by Pledged Revenues; and 

WHEREAS, payments made by the City to the Authority pursuant to the Contract, along 
with certain interest income earned on all funds and accounts established in this Resolution 
(except the Rebate Fund), will be sufficient to pay Debt Service on the Authority's obligations 
and make all required sinking fund payments thereon required by this Resolution; and 

WHEREAS, with respect to this Project, the Authority has no outstanding Parity Bonds 
or other obligations other than the 2009 Bonds; and 

WHEREAS, the Authority has reserved the right and option to issue, under certain 
conditions, Additional Bonds, payable from the Pledged Revenues and on a parity as to lien and 
right with Parity Bonds; and 

WHEREAS, the Authority has requested financial assistance from the Texas Water 
Development Board ("TWDB") through TWDB's Water Infrastructure Fund ("WIF") to assist in 
the planning, environmental, and permitting phases of the Project; and 

WHEREAS, the Board of Directors (the "Board") of the Authority finds and determines 
that it is in the best interests of the Authority that it issue its contract revenue bonds payable as 
provided herein; and 

WHEREAS, the Board hereby finds and determines that the issuance of the Bonds 
herein authorized shall be secured by a lien on and pledge of the Pledged Revenues, equally and 
ratably with the Outstanding Parity Bonds and with any Additional Bonds; and 

WHEREAS, the Board hereby authorizes Vinson & Elkins LLP and Bates & Coleman, 
P.C. to serve as co-bond counsel to the Authority; and 

WHEREAS, the meeting at which this Resolution is considered is open to the public as 
required by law, and the public notice of the time, place and purpose of said meeting was given 
as required by Section 55 1.041, Texas Government Code, as amended. 

NOW, THEREFORE, BE IT RESOLVED BY THE BOARD OF DIRECTORS OF 
COASTAL WATER AUTHORITY, THAT: 

ARTICLE I 

DEFINITIONS, FINDINGS AND INTERPRETATION 

Section 1.01. Definitions. 

Unless otherwise expressly provided or unless the context clearly requires otherwise, in 
this Resolution, the following terms shall have the meanings specified below: 
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"Act" shall mean Article 8280-355, Tex. Rev. Civ. Stat. Ann. (Chap.601, Acts of the 60th 
Legislature of Texas, Regular Session, 1967, as amended by Chap.767, Acts of the 61st 
Legislature of Texas, Regular Session, 1969, Chap. 706, Acts of the 68th Legislature of Texas, 
Regular Session, 1983, and Chap.674, Acts of the 69th Legislature of Texas, Regular Session, 
1985, and any future amendments or codifications). 

"Additional Bonds" means additional parity revenue bonds permitted to be issued by 
Section 9.02. 

"Application" means the Application dated January 2, 2009, flied by the Authority with 
the Texas Water Development Board requesting financial assistance for the planning, 
environmental, and permitting phases of the Authority's Project, as more fully described in such 
Application. 

"Authority" means the Coastal Water Authority. 

"Board" means the Board of Directors of the Authority, being the duly authorized and 
governing body of the Authority, and it is further resolved that the declarations and covenants of 
the Authority contained in this Resolution are made by, and for and on behalf of the Board and 
the Authority in accordance with and as authorized by the Act, and are binding upon the Board 
and the Authority for all purposes. 

"Bond" means any of the Bonds. 

"Bonds" means the Authority's Contract Revenue Bonds (Luce Bayou Project), Series 
2010, authorized to be issued by Section 3.01 of this Resolution. 

"Bond Resolution, 2009" means the Bond Resolution, Contract Revenue Bonds (Luce 
Bayou Project), Series 2009, adopted by the board on January 14, 2009. 

"City" shall mean the City of Houston, Texas, a municipal corporation and home rule city 
located principally in Harris County, Texas. 

"City Controller" shall mean the City Controller of the City or any official that may 
succeed the City Controller. 

"City Council" shall mean the City Council of the City which is the governing body 
thereof. 

"Closing Date" means the date of the initial delivery of and payment for the Bonds. 

"Code" means the Internal Revenue Code of 1986, as amended, including applicable 
regulations, published rulings and court decisions relating thereto. 

"Contract" or "Luce Bayou Contract" shall mean that certain contract entitled "Projects 
Contract Between City of Houston, Texas, and Coastal Water Authority", dated as of January 28, 
2009, as it may be amended and supplemented from time to time relating to the design 
acquisition, construction and finance of the Project. 
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"Construction Fund" shall mean the Construction Fund to be maintained by the Authority 
pursuant to Section 7.04 of this Resolution and any separate accounts maintained. 

"Costs of Issuance" shall mean the items of expense payable or reimbursable directly or 
indirectly by the Authority and related to the authorization, sale and issuance of Bonds, as further 
set forth in the Contract. 

"Date of Delivery" shall mean the date the Bonds are delivered to the Purchaser. 

"Debt Service" shall mean, with respect to any particular Fiscal Year or other period and 
any Series of Bonds an amount equal to the sum of (a) all interest payable on such Bonds during 
such period, except to the extent that such interest is to be paid from amounts (including any 
investment earnings thereon) deposited in the Bond Fund, Construction Fund, or elsewhere for 
the purpose of providing capitalized interest, plus (b) that portion of the principal amount of such 
Bonds which are due and payable during such period. For purposes of calculating Debt Service, 
the following rules shall apply. 

(A) Principal amount for any Series of Bonds shall be calculated on the assumption 
that no Bonds of any Series Outstanding on the date of calculation will cease to be Outstanding 
except by reason of the payment of each principal amount on the due date thereof. 

(B) Future Debt Service for any Series of Bonds which bears interest at variable rates 
or which will at some future date bear interest at a rate or rates to be determined or which will be 
subject to conversion to an interest rate or interest rate mode such that rates cannot then be 
ascertained shall be calculated using a rate which shall be estimated and certified by the 
Financial Advisor to the Authority as the rate that would have been borne by such Bonds if they 
were at the date of certification issued (or remarketed as the case may be) bearing a fixed rate of 
interest to their scheduled maturity or maturities. 

(C) Interest accruing on Bonds issued as capital appreciation bonds or capital 
appreciation notes shall be treated as principal payable at maturity of such bonds or notes. 

(D) Interest (other than on capital appreciation bonds or notes) shall be deemed to 
accrue monthly and principal also shall be deemed to accrue monthly but only during the twelve 
months immediately preceding any scheduled principal payment (or during such shorter periods 
as may be appropriate if principal payments are more frequent than every twelve months). 

"Debt Service Payments Under the Contract" shall mean the Debt Service payments 
which the City is required to pay into the Bond Fund, or at the request of the Authority, to the 
Securities Depository for the applicable Bonds, prior to each Interest Payment Date pursuant to 
the Contract. 

"Designated Payment/Transfer Office" means (i) with respect to the initial Paying 
Agent/Registrar named in this Resolution, the Designated Payment/Transfer Office as designated 
in the Paying Agent/Registrar Agreement, or at such other location designated by the Paying 
Agent/Registrar and (ii) with respect to any successor Paying Agent/Registrar, the office of such 
successor designated and located as may be agreed upon by the Authority and such successor. 
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"DTC" means The Depository Trust Company of New York, New York, or any 
successor securities depository. 

"DTC Participant" means any broker, dealer, bank, trust company, clearing corporation 
or certain other organizations with Bonds credited to an account maintained on its behalf by 
DTC. 

"Escrow Agent" means The Bank of New York Melon Trust Company, NA, its 
successors and assigns. 

"Escrow Agreement" means that certain Escrow Agreement, between the Authority and 
the Escrow Agent, dated as of July 1, 2010, pertaining to the deposit of the proceeds of the 
Bonds. 

"Executive Director" means the Executive Director of the Coastal Water Authority or 
his/her designee. 

"Fiscal Year" or "year" means a fiscal year as established by the Authority which is 
currently the 12 month period ending the last day of December, but which may be changed from 
time to time. 

"Government Obligations" means direct, noncallable obligations of the United States of 
America, including obligations that are unconditionally guaranteed by the United States of 
America. 

"Initial Bond" means the Initial Bond authorized by Section 3.04(d) and described in 
Section 6.02(d). 

"Interest and Sinking Fund" means the fund by that name established pursuant to 
Section 7.02. 

"Interest Accrual Date" means the earlier of ten (10) years from the Date of Delivery 
or (ii) the date the construction of the Authority's Project is complete as evidenced by an 
engineer's certificate acceptable to TWDB. 

"Interest Payment Date" means the date or dates upon which interest on the Bonds is 
scheduled to be paid until their respective dates of maturity or prior redemption, such dates being 
June 15 and December 15 of each year, commencing on the first June 15 or December 15 
following the Interest Accrual Date. 

"Mayor" shall mean the Mayor of the City or any other official that may succeed the 
Mayor. 

"Net Revenues" has the meaning set forth in the Luce Bayou Contract. 

"Outstanding" shall mean as of any date, Bonds theretofore or thereupon being 
authenticated and delivered under this Resolution except: 
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(i) Bonds canceled by the Registrar or delivered to the Registrar for 
cancellation at or prior to such date; 

(ii) Bonds in lieu of or in substitution for which other Bonds or Parity Notes 
shall have been authenticated and delivered pursuant to this Resolution; and 

(iii) Bonds deemed to have been paid or defeased as provided in this 
Resolution or as provided by law. 

"Owner" means the person who is the registered owner of a Bond or Bonds, as shown in 
the Register. 

"Parity Bonds" means the 2009 Bonds, the Bonds and any Additional Bonds as the same 
may be from time to time outstanding. 

"Paying Agent/Registrar" means initially The Bank of New York Mellon Trust 
Company, N.A., or any successor thereto as provided in this Resolution. 

"Paying Agent/Registrar Office" means (i) with respect to the initial Paying 
Agent/Registrar named herein, its corporate trust office in Dallas, Texas or at such other location 
designated by the Paying Agent/Registrar, and (2) with respect to any successor Paying 
Agent/Registrar, the office of such successor designated and located as may be agreed upon by 
the Authority and such successor. 

"Pledged Revenues" shall mean the Net Revenues held in the Revenue Bond Fund. 

"Project" means the Luce Bayou Project, as further described in the Contract. 

"Purchaser" or "TWDB" means the Texas Water Development Board. 

"Record Date" means the fifteenth day of the month next preceding an Interest Payment 
Date. 

"Register" means the Register specified in Section 3.06(a). 

"Representation Letter" means the Blanket Lette of Representations between the 
Authority and DTC. 

"Revenue Bond Fund" means the fund by that name established with respect to the 
Parity Bonds and confirmed pursuant to Section 7.01. 

"Special Payment Date" means the Special Payment Date as prescribed in 
Section 3.03(b). 

"Special Record Date" means the Special Record Date as prescribed in Section 3.03(b). 

"Unclaimed Payments" means money deposited with the Paying Agent/Registrar for the 
payment of principal of or interest on the Bonds as the same come due and payable and 
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remaining unclaimed by the Owners of such Bonds for 90 days after the applicable payment or 
redemption date. 

Section 1.02. Findings. 

The declarations, determinations and findings declared, made and found in the preambles 
to this Resolution are hereby adopted, restated and made a part of the operative provisions 
hereof. 

Section 1.03. Table of Contents. Titles and Headings. 

The table of contents, titles and headings of the Articles and Sections of this Resolution 
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 and shall never 
be considered or given any effect in construing this Resolution or any provision hereof or in 
ascertaining intent, if any question of intent should arise. 

Section 1.04. Interpretation. 

(a) Unless the context requires otherwise, words of the masculine gender shall be 
construed to include correlative words of the feminine and neuter genders and vice versa, and 
words of the singular number shall be construed to include correlative words of the plural 
number and vice versa. 

(b) This Resolution and all the terms and provisions hereof shall be liberally 
construed to effectuate the purposes set forth herein to sustain the validity of this Resolution. 

(c) Unless designated otherwise, references to Articles and Sections shall mean 
Articles and Sections of this Resolution. 

Section 1.05. Other Definitions. 

The capitalized terms defined in the preamble to this Resolution shall have the meanings 
assigned to them in the preamble of this Resolution. 

ARTICLE II 

j OCR IJ A V 1'& I) V II IIXI Ji 

Section 2.01. Pledge. 

Payment of the principal, premium, if any, and interest on the Parity Bonds shall be 
secured by and payable from a first lien on and pledge of the Pledged Revenues, are further 
pledged to the establishment and maintenance of the funds created by this Resolution, and any 
funds created by any resolution authorizing the issuance of Parity Bonds. The Parity Bonds are 
not and will not be secured by or payable from a mortgage or deed of trust on any real, personal, 
or mixed properties constituting the Project. 
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Section 2.02. Bonds as Special Obligations. 

The Bonds are special obligations of the Authority payable solely from the Pledged 
Revenues, and the Owners thereof shall never have the right to demand payment thereof out of 
any funds raised or to be raised by taxation by the Authority. 

Section 2.03. Security Interest. 

The Authority represents that, under Chapter 1208.002, Texas Government Code, a 
security interest in property, other than real property, that is created by the Authority is valid and 
effective according to the terms of the security agreement and is perfected from the time the 
security agreement is entered into or adopted continuously through the termination of the 
security interest, without physical delivery or transfer of control of the property, filing of a 
document, or another act. The Authority covenants that if Chapter 1208.002 is amended at any 
time while the Bonds are outstanding and unpaid, the Authority shall take all actions required in 
order to preserve for the Owners of the Bonds a perfected security interest in the property in 
which such security interest is granted pursuant to Section 2.01 hereof. 

r"iuI.JI1III 

IMIXIVA 

	 MM 
Section 3.01. Authorization. 

The Authority's bonds to be designated the "Coastal Water Authority Contract Revenue 
Bonds (Luce Bayou Project), Series 2010," are hereby authorized to be issued and delivered in 
accordance with the laws of the State of Texas, including particularly the Act. The Bonds shall 
be issued in the original aggregate principal amount of $5,115,000, for purposes of paying the 
costs of the Project; and (ii) paying the costs and expenses of issuing the Bonds. 

Section 3.02. Date, Denomination, Maturities and Interest. 

(a) 	The Bonds shall be dated July 15, 2010, shall be in fully registered form, without 
coupons, in the denomination of $5,000 or any integral multiple thereof and shall be numbered 
separately from one upward or such other designation acceptable to the Authority and the Paying 
Agent/Registrar, except the Initial Bond, which shall be numbered T-1. 
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(b) The Bonds shall mature on June 15 in the years and in the principal amounts set 
forth in the following schedule: 

Principal 
Years Amounts Interest Rates 
2020 415,000 1.642% 
2021 420,000 1.947% 
2022 430,000 2.131% 
2023 440,000 2.280% 
2024 450,000 2.351% 
2025 460,000 2.532% 
2026 475,000 2.463% 
2027 485,000 2.706% 
2028 500,000 2.661% 
2029 515,000 2.815% 
2030 525,000 2.822% 

(c) Interest shall accrue and be paid on each Bond respectively until its maturity or 
prior redemption, from the later of the Interest Accrual Date or the most recent Interest Payment 
Date to which interest has been paid or provided for at the rates per annum for each respective 
maturity specified in the schedule contained in subsection (b) above. Such interest shall be 
payable semiannually on each Interest Payment Date. Interest on the Bonds shall be calculated 
on the basis of a three hundred sixty (360) day year composed of twelve (12) months of thirty 
(30) days each. 

Section 3.03. Medium. Method and Place of Payment. 

(a) The principal of, redemption premium, if any, and interest on the Bonds shall be 
paid in lawful money of the United States of America. 

(b) Interest on the Bonds shall be payable to the Owners as shown in the Register on 
the Record Date. However, in the event that interest on the Bonds is not paid on a scheduled 
Interest Payment Date and remains unpaid for thirty (30) days thereafter, a new record date for 
such interest payment (a "Special Record Date") shall be established by the Paying 
Agent/Registrar, if and when funds for the payment of such interest have been received from the 
Authority. Notice of the Special Record Date and of the scheduled payment date of the past due 
interest (the "Special Payment Date," which shall be at least 15 days after the Special Record 
Date) shall be sent at least five business days prior to the Special Record Date by United States 
mail, first class, postage prepaid, to the address of each Owner of a Bond appearing on the 
Register at the close of business on the last business day next preceding the date of mailing of 
such notice. 

(c) Interest shall be paid by cheek, dated as of the Interest Payment Date, and mailed 
on or before such Interest Payment Date, by first class United States mail, postage prepaid, by 
the Paying Agent/Registrar to each Owner at the address of each Owner as such appears in the 
Register, or by such other customary banking arrangement acceptable to the Paying 
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Agent/Registrar and the person to whom interest is to be paid; provided, however, that such 
person shall bear all risk and expenses of such customary banking arrangement. 

(d) The principal of each Bond shall be paid to the Owner thereof on the due date, 
whether at the maturity date or the date of prior redemption thereof, upon presentation and 
surrender of such Bond at the Paying Agent/Registrar Office. 

(e) So long as TWDB is the owner of the Bonds, payments of interest and principal 
shall be made in wire transfer form at no cost to TWDB. 

(f) If the date for the payment of the principal of or interest on the Bonds shall be a 
Saturday, Sunday, legal holiday or day on which banking institutions in the city where the 
Paying Agent/Registrar Office is located are required or authorized by law or executive order to 
close, then the date for such payment shall be the next succeeding day which is not a Saturday, 
Sunday, legal holiday or day on which banking institutions are required or authorized to close, 
and payment on such date shall for all purposes be deemed to have been made on the due date 
thereof as specified in this Section. 

(g) Unclaimed Payments shall be segregated in a special account and held in trust, 
uninvested by the Paying Agent/Registrar, for the account of the Owner of the Bonds to which 
the Unclaimed Payments pertain. Subject to Title 6 of the Texas Property Code, as amended, 
Unclaimed Payments remaining unclaimed by the Owners entitled thereto for three years after 
the applicable payment or redemption date shall be applied to the next payment or payments on 
the Bonds thereafter coming due and, to the extent any such money remains after the retirement 
of all outstanding Bonds, shall be paid to the Authority to be used for any lawful purpose. 
Thereafter, neither the Authority, the Paying Agent/Registrar nor any other person shall be liable 
or responsible to any holders of such Bonds for any further payment of such unclaimed moneys 
or on account of any such Bonds, subject to any applicable escheat law or similar law. 

Section 3.04. Execution and Registration of Bonds. 

(a) The Bonds shall be executed on behalf of the Authority by the President and 
Secretary of the Board of Directors, by their manual or facsimile signatures, and the official seal 
of the Authority shall be impressed or placed in facsimile thereon. Such facsimile signatures on 
the Bonds shall have the same effect as if each of the Bonds had been signed manually and in 
person by each of said officers, and such facsimile seal on the Bonds shall have the same effect 
as if the official seal of the Authority had been manually impressed upon each of the Bonds. 

(b) In the event that any officer of the Authority whose manual or facsimile signature 
appears on the Bonds ceases to be such officer before the authentication of such Bonds or before 
the delivery thereof, such facsimile signature nevertheless shall be valid and sufficient for all 
purposes as if such officer had remained in such office. 

(c) Except as provided below, no Bond shall be valid or obligatory for any purpose or 
be entitled to any security or benefit of this Resolution unless and until there appears thereon the 
Certificate of Paying Agent/Registrar substantially in the form provided herein, duly 
authenticated by manual execution by an officer or duly authorized signatory of the Paying 
Agent/Registrar. It shall not be required that the same officer or authorized signatory of the 
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Paying Agent/Registrar sign the Certificate of Paying Agent/Registrar on all of the Bonds. In 
lieu of the executed Certificate of Paying Agent/Registrar described above, the Initial Bond 
delivered on the Closing Date shall have attached thereto the Comptroller's Registration 
Certificate substantially in the form provided herein, manually executed by the Comptroller of 
Public Accounts of the State of Texas, or by his duly authorized agent, which certificate shall be 
evidence that the Initial Bond has been duly approved by the Attorney General of the State of 
Texas and that it is a valid and binding obligation of the Authority, and has been registered by 
the Comptroller of Public Accounts of the State of Texas. 

(d) On the Closing Date, one Initial Bond representing the entire principal amount of 
all Bonds, payable in stated installments to the Purchaser, or its designee, executed by the 
President and Secretary by their manual or facsimile signature, approved by the Attorney 
General, and registered and manually signed by the Comptroller of Public Accounts, will be 
delivered to the purchasers or their designee. Upon payment for the Initial Bond, the Paying 
Agent/Registrar shall cancel the Initial Bond and deliver registered definitive Bonds to DTC in 
accordance with Section 3.10. 

Section 3.05. Ownership. 

(a) The Authority, the Paying Agent/Registrar and any other person may treat the 
person in whose name any Bond is registered as the absolute owner of such Bond for the purpose 
of making and receiving payment of the principal thereof and redemption premium, if any, 
thereon, for the further purpose of making and receiving payment of the interest thereon (subject 
to the provisions herein that interest is to be paid to the person in whose name the Bond is 
registered on the Record Date), and for all other purposes, whether or not such Bond is overdue, 
and neither the Authority nor the Paying Agent/Registrar shall be bound by any notice or 
knowledge to the contrary. 

(b) All payments made to the Owner of a Bond shall be valid and effectual and shall 
discharge the liability of the Authority and the Paying Agent/Registrar upon such Bond to the 
extent of the sums paid. 

Section 3.06. Registration. Transfer and Exchange. 

(a) So long as any Bond remains outstanding, the Authority shall cause the Paying 
Agent/Registrar to keep at the Designated Payment/Transfer Office a register (the "Register") in 
which, subject to such reasonable regulations as it may prescribe, the Paying Agent/Registrar 
shall provide for the registration and transfer of Bonds in accordance with this Resolution. 

(b) The ownership of a Bond may be transferred only upon the presentation and 
surrender of the Bond at the Designated Payment/Transfer Office with such endorsement or 
other evidence of transfer as is acceptable to the Paying Agent/Registrar. No transfer of any 
Bond shall be effective until entered in the Register. 

(c) The Bonds shall be exchangeable upon the presentation and surrender thereof at 
the Paying Agent/Registrar Office for a Bond or Bonds of the same maturity and interest rate and 
in any denomination or denominations of any integral multiple of $5,000 and in an aggregate 
principal amount equal to the unpaid principal amount of the Bonds presented for exchange. The 
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Paying Agent/Registrar is hereby authorized to authenticate and deliver Bonds exchanged for 
other Bonds in accordance with this Section. 

(d) Each exchange Bond delivered by the Paying Agent/Registrar in accordance with 
this Section shall constitute an original contractual obligation of the Authority and shall be 
entitled to the benefits and security of this Resolution to the same extent as the Bond or Bonds in 
lieu of which such exchange Bond is delivered. 

(e) No service charge shall be made to the Owner for the initial registration and any 
subsequent transfer or exchange for a different denomination of any of the Bonds. The Paying 
Agent/Registrar, however, may require the Owner to pay a sum sufficient to cover any tax or 
other governmental charge that is authorized to be imposed in connection with the registration, 
transfer or exchange of a Bond. 

(1) 	Neither the Authority nor the Paying Agent/Registrar shall be required to issue, 
transfer or exchange any Bond called for redemption, in whole or in part, where such redemption 
is scheduled to occur within 45 calendar days after the transfer or exchange date; provided, 
however, such limitation of transfer shall not be applicable to an exchange by the Owner of the 
uncalled principal balance of a Bond. 

Section 3.07. Cancellation. 

All Bonds paid or redeemed before scheduled maturity in accordance with this 
Resolution and all Bonds in lieu of which exchange Bonds or replacement Bonds are 
authenticated and delivered in accordance with this Resolution shall be canceled and destroyed 
upon the making of proper records regarding such payment, redemption, exchange or 
replacement. The Paying Agent/Registrar shall then return such canceled Bonds to the Authority 
or may, in accordance with law, destroy such canceled Bonds and periodically furnish the 
Authority with certificates of destruction of such Bonds. 

Section 3.08. Temporary Bonds. 

(a) Following the delivery and registration of the Initial Bond and pending the 
preparation of definitive Bonds, the proper officers of the Authority may execute and, upon the 
Authority's request, the Paying Agent/Registrar shall authenticate and deliver, one or more 
temporary Bonds that are printed, lithographed, typewritten, mimeographed or otherwise 
produced, in any denomination, substantially of the tenor of the definitive Bonds in lieu of which 
they are delivered, without coupons, and with such appropriate insertions, omissions, 
substitutions and other variations as the officers of the Authority executing such temporary 
Bonds may determine, as evidenced by their signing of such temporary Bonds. 

(b) Until exchanged for Bonds in definitive form, such Bonds in temporary form shall 
be entitled to the benefit and security of this Resolution. 

(c) The Authority, without unreasonable delay, shall prepare, execute and deliver to 
the Paying Agent/Registrar, the Bonds in definitive form; thereupon, upon the presentation and 
surrender of the Bond or Bonds in temporary form to the Paying Agent/Registrar, the Paying 
Agent/Registrar shall cancel the Bonds in temporary form and authenticate and deliver in 
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exchange therefor a Bond or Bonds of the same maturity and series, in definitive form, in the 
authorized denomination, and in the same aggregate principal amount, as the Bond or Bonds in 
temporary form surrendered. Such exchange shall be made without the making of any charge 
therefor to any Owner. 

Section 3.09. Replacement Bonds. 

(a) 	Upon the presentation and surrender to the Paying Agent/Registrar of a mutilated 
Bond, the Paying Agent/Registrar shall authenticate and deliver in exchange therefor a 
replacement Bond of like tenor and principal amount, bearing a number not contemporaneously 
outstanding. The Authority or the Paying Agent/Registrar may require the Owner of such Bond 
to pay a sum sufficient to cover any tax or other governmental charge that is authorized to be 
imposed in connection therewith and any other expenses connected therewith. 

(b) 	In the event that any Bond is lost, apparently destroyed or wrongfully taken, the 
Paying Agent/Registrar, pursuant to the applicable laws of the State of Texas and in the absence 
of notice or knowledge that such Bond has been acquired by a bona fide purchaser, shall 
authenticate and deliver a replacement Bond of like tenor and principal amount, bearing a 
number not contemporaneously outstanding, provided that the Owner first complies with the 
following requirements: 

(i) furnishes to the Paying Agent/Registrar satisfactory evidence of his or her 
ownership of and the circumstances of the loss, destruction or theft of such Bond; 

(ii) furnishes such security or indemnity as may be required by the Paying 
Agent/Registrar to save it and the Authority harmless; 

(iii) pays all expenses and charges in connection therewith, including, but not 
limited to, printing costs, legal fees, fees of the Paying Agent/Registrar and any tax or 
other governmental charge that is authorized to be imposed; and 

(iv) satisfies any other reasonable requirements imposed by the Authority and 
the Paying Agent/Registrar. 

(c) 	After the delivery of such replacement Bond, if a bona fide purchaser of the 
original Bond in lieu of which such replacement Bond was issued presents for payment such 
original Bond, the Authority and the Paying Agent/Registrar shall be entitled to recover such 
replacement Bond from the person to whom it was delivered or any person taking therefrom, 
except a bona fide purchaser, and shall be entitled to recover upon the security or indemnity 
provided therefor to the extent of any loss, damage, cost or expense incurred by the Authority or 
the Paying Agent/Registrar in connection therewith. 

(d) 	In the event that any such mutilated, lost, apparently destroyed or wrongfully 
taken Bond has become or is about to become due and payable, the Paying Agent/Registrar, in its 
discretion, instead of issuing a replacement Bond, may pay such Bond if it has become due and 
payable, or may pay such Bond when it becomes due and payable. 
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(e) 	Each replacement Bond delivered in accordance with this Section shall constitute 
an original additional contractual obligation of the Authority and shall be entitled to the benefits 
and security of this Resolution to the same extent as the Bond or Bonds in lieu of which such 
replacement Bond is delivered. 

Section 3.10. Book-Entry-Only System. 

(a) The definitive Bonds shall be initially issued in the form of a separate single fully 
registered Bond for each of the maturities thereof. Upon initial issuance, the ownership of each 
such Bond shall be registered in the name of Cede & Co., as nominee of DTC, and, except as 
provided in Section 3.11 hereof, all of the outstanding Bonds shall be registered in the name of 
Cede & Co., as nominee of DTC. 

(b) With respect to Bonds registered in the name of Cede & Co., as nominee of DTC, 
the Authority and the Paying Agent/Registrar shall have no responsibility or obligation to any 
DTC Participant or to any person on behalf of whom such a DTC Participant holds an interest in 
the Bonds, except as provided in this Resolution. Without limiting the immediately preceding 
sentence, the Authority and the Paying Agent/Registrar shall have no responsibility or obligation 
with respect to (i) the accuracy of the records of DTC, Cede & Co. or any DTC Participant with 
respect to any ownership interest in the Bonds, (ii) the delivery to any DTC Participant or any 
other person, other than an Owner, as shown on the Register, of any notice with respect to the 
Bonds, including any notice of redemption, or (iii) the payment to any DTC Participant or any 
other person, other than an Owner, as shown in the Register, of any amount with respect to 
principal of, premium, if any, or interest on the Bonds. Notwithstanding any other provision of 
this Resolution to the contrary, the Authority and the Paying Agent/Registrar shall be entitled to 
treat and consider the person in whose name each Bond is registered in the Register as the 
absolute Owner of such Bond for the purpose of payment of principal of, premium, if any, and 
interest on the Bonds, for the purpose of giving notices of redemption and other matters with 
respect to such Bond, for the purpose of registering transfer with respect to such Bond, and for 
all other purposes whatsoever. The Paying Agent/Registrar shall pay all principal of, premium, if 
any, and interest on the Bonds only to or upon the order of the respective Owners, as shown in 
the Register, as provided in this Resolution, or their respective attorneys duly authorized in 
writing, and all such payments shall be valid and effective to fully satisfy and discharge the 
Authority's obligations with respect to payment of principal of, premium, if any, and interest on 
the Bonds to the extent of the sum or sums so paid. No person other than an Owner, as shown in 
the Register, shall receive a Bond certificate evidencing the obligation of the Authority to make 
payments of amounts due pursuant to this Resolution. Upon delivery by DTC to the Paying 
Agent/Registrar of written notice to the effect that DTC has determined to substitute a new 
nominee in place of Cede & Co., and subject to the provisions in this Resolution with respect to 
interest checks or drafts being mailed to the registered Owner at the close of business on the 
Record Date, the word "Cede & Co." in this Resolution shall refer to such new nominee of DTC. 

Section 3.11. Successor Securities Depository; Transfer Outside Book-Entry Only 
System. 

In the event that the Authority or the Paying Agent/Registrar determines that DTC is 
incapable of discharging its responsibilities described herein and in the Representation Letter, 
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and that it is in the best interest of the beneficial owners of the Bonds that they be able to obtain 
certificated Bonds, or in the event DTC discontinues the services described herein, the Authority 
or the Paying Agent/Registrar shall (i) appoint a successor securities depository, qualified to act 
as such under Section 17(a) of the Securities and Exchange Act of 1934, as amended, notify 
DTC and DTC Participants, as identified by DTC, of the appointment of such successor 
securities depository and transfer one or more separate Bonds to such successor securities 
depository or (ii) notify DTC and DTC Participants, as identified by DTC, of the availability 
through DTC of Bonds and transfer one or more separate Bonds to DTC Participants having 
Bonds credited to their DTC Accounts, as identified by DTC. In such event, the Bonds shall no 
longer be restricted to being registered in the Register in the name of Cede & Co., as nominee of 
DTC, but may be registered in the name of the successor securities depository, or its nominee, or 
in whatever name or names Owners transferring or exchanging Bonds shall designate, in 
accordance with the provisions of this Resolution. 

Section 3.12. Payments to Cede & Co. 

Notwithstanding any other provision of this Resolution to the contrary, so long as any 
Bonds are registered in the name of Cede & Co., as nominee of DTC, all payments with respect 
to principal of, premium, if any, and interest on such Bonds, and all notices with respect to such 
Bonds, shall be made and given, respectively, in accordance with the agreement between the 
Authority and DTC. 

ARTICLE IV 

I 1 U] A I 4 (s)[I) IiX1 11 al o) 9 	?I III 9 I'd 

Section 4.01. Limitation on Redemption. 

The Bonds shall be subject to redemption before scheduled maturity only as provided in 
this Article IV. 

Section 4.02. Optional Redemption. 

(a) The Authority reserves the option to redeem Bonds maturing on and after June 15, 
2020, in whole or in part in inverse order of maturity, before their respective scheduled maturity 
dates, on December 15, 2019, or on any date thereafter, such redemption date or dates to be fixed 
by the Authority, at a price equal to the principal amount of the Bonds so called for redemption 
plus accrued interest to the date fixed for redemption. 

(b) The Authority, at least 45 days before the redemption date, unless a shorter period 
shall be satisfactory to the Paying Agent/Registrar, shall notify the Paying Agent/Registrar of 
such redemption date and of the principal amount of Bonds to be redeemed. 

Section 4.03. Partial Redemption. 

(a) 	If less than all of the Bonds are to be redeemed pursuant to Section 4.02, the 
Authority shall determine the amounts and maturities thereof to be redeemed and, if less than all 
of the Bonds of a stated maturity are to be redeemed, the Authority shall direct the Paying 
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Agent/Registrar to call by lot Bonds, or portions thereof within such maturity and in such 
principal amounts, for redemption. 

(b) A portion of a single Bond of a denomination greater than $5,000 may be 
redeemed, but only in a principal amount equal to $5,000 or any integral multiple thereof. If 
such a Bond is to be partially redeemed, the Paying Agent/Registrar shall treat each $5,000 
portion of a Bond as though it were a single bond for purposes of selection for redemption. 

(c) Upon surrender of any Bond for redemption in part, the Paying Agent/Registrar, 
in accordance with Section 3.06 of this Resolution, shall authenticate and deliver an exchange 
Bond or Bonds in an aggregate principal amount equal to the unredeemed portion of the Bond so 
surrendered. 

(d) The Paying Agent/Registrar shall promptly notify the Authority in writing of the 
principal amount to be redeemed of any Bond as to which only a portion thereof is to be 
redeemed. 

Section 4.04. Notice of Redemption to Owners. 

(a) The Paying Agent/Registrar shall give notice of any redemption of Bonds by 
sending notice by first class United States mail, postage prepaid, not less than 30 days before the 
date fixed for redemption, to the Owner of each Bond (or part thereof) to be redeemed, at the 
address shown in the Register. 

(b) The notice shall state the redemption date, the redemption price, the place at 
which the Bonds are to be surrendered for payment, and, if less than all the Bonds outstanding 
are to be redeemed, an identification of the Bonds or portions thereof to be redeemed. 

(c) Any notice given as provided in this Section shall be conclusively presumed to 
have been duly given, whether or not the Owner receives such notice. 

Section 4.05. Payment Upon Redemption. 

(a) Before or on each redemption date, the Authority shall deposit with the Paying 
Agent/Registrar money sufficient to pay all amounts due on the redemption date and the Paying 
Agent/Registrar shall make provision for the payment of the Bonds to be redeemed on such date 
by setting aside and holding in trust an amount from the Interest and Sinking Fund or otherwise 
received by the Paying Agent/Registrar from the Authority and shall use such funds solely for 
the purpose of paying the principal of, redemption premium, if any, and accrued interest on the 
Bonds being redeemed. 

(b) Upon presentation and surrender of any Bond called for redemption at the 
Designated Payment/Transfer Office on or after the date fixed for redemption, the Paying 
Agent/Registrar shall pay the principal of, redemption premium, if any, and accrued interest on 
such Bond to the date of redemption from the money set aside for such purpose. 
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Section 4.06. Effect of Redemption. 

(a) Notice of redemption having been given as provided in Section 4.05 of this 
Resolution, the Bonds or portions thereof called for redemption shall become due and payable on 
the date fixed for redemption and, unless the Authority defaults in the payment of the principal 
thereof, redemption premium, if any, or accrued interest thereon, such Bonds or portions thereof 
shall cease to bear interest from and after the date fixed for redemption, whether or not such 
Bonds are presented and surrendered for payment on such date. 

(b) If the Authority shall fail to make provision for payment of all sums due on a 
redemption date, then any Bond or portion thereof shall continue to bear interest at the rate stated 
on the Bond until due provision is made for the payment of same. 

ARTICLE V 

PAYING AGENT/REGISTRAR 

Section 5.01. Appointment of Initial Paving Agent/Registrar. 

The Bank of New York Mellon Trust Company, N.A., is hereby appointed as the initial 
Paying Agent/Registrar for the Bonds. The Paying Agent/Registrar Agreement in substantially 
the form attached hereto as Exhibit C, is hereby approved. The Executive Director is hereby 
authorized to execute on behalf of the Authority. 

Section 5.02. Qualifications. 

Each Paying Agent/Registrar shall be (i) a commercial bank, a trust company organized 
under the laws of the State of Texas, or any other entity duly qualified and legally authorized to 
serve as and perform the duties and services of paying agent and registrar for the Bonds and (ii) a 
DTC Participant. 

Section 5.03. Maintaining Paying Agent/Registrar. 

(a) At all times while any Bonds are outstanding, the Authority will maintain a 
Paying Agent/Registrar that is qualified under Section 5.02 of this Resolution. The Executive 
Director or the president is hereby authorized and directed to execute an agreement with the 
Paying Agent/Registrar specifying the duties and responsibilities of the Authority and the Paying 
Agent/Registrar, in substantially the form presented to and hereby approved by the Board. 

(b) If the Paying Agent/Registrar resigns or otherwise ceases to serve as such, the 
Authority will promptly appoint a replacement. 

Section 5,04, Termination. 

The Authority, upon not less than 60 days notice, reserves the right to terminate the 
appointment of any Paying Agent/Registrar by delivering to the entity whose appointment is to 
be terminated written notice of such termination; provided, that no such termination shall be 
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effective until a successor Paying Agent/Registrar has been appointed and has accepted the 
duties of Paying Agent/Registrar for the Bonds. 

Section 5.05. Notice of Change to Owners. 

Promptly upon each change in the entity serving as Paying Agent/Registrar, the Authority 
will cause notice of the change to be sent to each Owner by first class United States mail, 
postage prepaid, at the address in the Register, stating the effective date of the change and the 
name and mailing address of the replacement Paying Agent/Registrar. 

Section 5.06. Agreement to Perform Duties and Functions. 

By accepting the appointment as Paying Agent/Registrar, and executing the Paying 
Agent/Registrar Agreement, the Paying Agent/Registrar is deemed to have agreed to the 
provisions of this Resolution and that it will perform the duties and functions of Paying 
Agent/Registrar prescribed thereby. 

Section 5.07. Delivery of Records to Successor. 

If a Paying Agent/Registrar is replaced, such Paying Agent, promptly upon the 
appointment of the successor, will deliver the Register (or a copy thereof) and all other pertinent 
books and records relating to the Bonds to the successor Paying Agent/Registrar. 

[SIP vi 
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Section 6.01. Form Generally. 

(a) The Bonds, including the Registration Certificate of the Comptroller of Public 
Accounts of the State of Texas, the Certificate of the Paying Agent/Registrar and the Assignment 
form to appear on each of the Bonds, (i) shall be substantially in the form set forth in this Article 
with such appropriate insertions, omissions, substitutions and other variations as are permitted or 
required by this Resolution, and (ii) may have such letters, numbers or other marks of 
identification (including identifying numbers and letters of the Committee on Uniform Securities 
Identification Procedures of the American Bankers Association) and such legends and 
endorsements (including any reproduction of an opinion of counsel) thereon as, consistently 
herewith, may be determined by the Authority or by the officers executing such Bonds, as 
evidenced by their execution thereof. 

(b) Any portion of the text of any Bonds may be set forth on the reverse side thereof, 
with an appropriate reference thereto on the face of the Bonds. 

(c) The definitive Bonds, if any, shall be typewritten, printed, lithographed or 
engraved, and may be produced by any combination of these methods or produced in any other 
similar manner, all as determined by the officers executing such Bonds, as evidenced by their 
execution thereof. 
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(d) 	The Initial Bond submitted to the Attorney General of the State of Texas may be 
typewritten and photocopied or otherwise reproduced. 

Section 6.02. Form of the Bonds. 

The form of the Bonds, including the form of the Registration Certificate of the 
Comptroller of Public Accounts of the State of Texas, the form of Certificate of the Paying 
Agent/Registrar and the form of Assignment appearing on the Bonds shall be substantially as 
follows: 

(a) 	Form of Bonds. 

REGISTERED 	 REGISTERED 
No.  

United States of America 
State of Texas 

County of Harris 

COASTAL WATER AUTHORITY 
CONTRACT REVENUE BONDS (LUCE BAYOU PROJECT) 

SERIES 2010 

INTEREST 
INTEREST RATE: MATURITY DATE: ACCRUAL DATE': CUSIP NUMBER: 

June 15, 

The Coastal Water Authority (the "Authority"), in the County of Harris, State of Texas, 
for value received, hereby promises to pay to 

Texas Water Development Board 

or registered assigns, but solely from the sources and in the manner hereinafter provided, on the 
Maturity Date specified above, the sum of 

DOLLARS 

unless this Bond shall have been sooner called for redemption and the payment of the principal 
hereof shall have been paid or provided for, and to pay interest on such principal amount from 
the later of the Interest Accrual Date or the most recent interest payment date to which interest 
has been paid or provided for until maturity or prior redemption, at the per annum rate of interest 
specified above, computed on the basis of a 360-day year of twelve 30-day months, such interest 

1 The "Interest Accrual Date" means the earlier of (i) ten (10) years from the Date of Delivery or (ii) the date the 
construction of the Authority's Project is complete as evidenced by an engineer's certificate acceptable to the 
Texas Water Development Board. 
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to be paid semiannually on June 15 and December 15 of each year, commencing the first June 15 
or December 15 following the Interest Accrual Date. 

The principal of this Bond shall be payable without exchange or collection charges in 
lawful money of the United States of America upon presentation and surrender of this Bond at 
the corporate trust office in Dallas, Texas (the "Designated Payment/Transfer Office") of The 
Bank of New York Mellon Trust Company, N.A., as Paying Agent/Registrar, or the designated 
payment/transfer office of any successor Paying Agent/Registrar. Interest on this Bond is 
payable by check dated as of the interest payment date, mailed on or before such interest 
payment date, by first class United States mail, postage prepaid, by the Paying Agent/Registrar 
to the registered owner at the address shown on the registration books kept by the Paying 
Agent/Registrar, or by such other customary banking arrangement acceptable to the Paying 
Agent/Registrar and the person to whom interest is to be paid; provided, however, that such 
person shall bear all risk and expenses of such customary banking arrangement. For the purpose 
of the payment of interest on this Bond, the registered owner shall be the person in whose name 
this Bond is registered at the close of business on the "Record Date," which shall be the fifteenth 
day of the month next preceding such interest payment date. However, in the event that interest 
is not paid on a scheduled payment date and remains unpaid for 30 days thereafter, a new record 
date for such interest payment (a "Special Record Date") will be established by the Paying 
Agent/Registrar, if and when funds for the payment of such interest have been received from the 
Authority. Notice of the Special Record Date and of the scheduled payment date of the past due 
interest (the "Special Payment Date," which date shall be at least 15 days after the Special 
Record Date) shall be sent at least five business days prior to the Special Record Date by United 
States mail, first class, postage prepaid, to the address of each registered owner of a Bond 
appearing on the books of the Paying Agent/Registrar at the close of business on the last business 
day preceding the date of mailing of such notice. 

So long as the Texas Water Development Board is the owner of the Bonds, payments of 
interest and principal shall be made in wire transfer form at no cost to the Texas Water 
Development Board. 

Capitalized terms used in this Bond and not otherwise defined shall have the meaning 
assigned thereto in the Resolution authorizing the issuance of the Bonds described below. 

If the date for the payment of the principal of or interest on this Bond shall be a Saturday, 
Sunday, legal holiday or day on which banking institutions in the city in which the Paying 
Agent/Registrar is located are required or authorized by law or executive order to close, the date 
for such payment shall be the next succeeding day which is not a Saturday, Sunday, legal holiday 
or day on which such banking institutions are required or authorized to close and payment on 
such date shall for all purposes be deemed to have been made on the original date payment was 
due. 

This Bond is one of the series of fully registered bonds specified in its title issued in the 
aggregate principal amount of $5,115,000 issued pursuant to a resolution adopted by the 
governing body of the Authority (the "Resolution"), for the purposes of (i) paying the costs of 
the Project, and (ii) paying the costs of issuing the Bonds. The Bonds shall be dated July 15, 
2010. 
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The Bonds constitute special obligations of the Authority and, together with any of the 
outstanding Parity Bonds, are payable solely from and equally secured by a first lien on and 
pledge of Pledged Revenues. The Bonds do not constitute a legal or equitable pledge, charge, 
lien or encumbrance upon any property of the Authority or the Project, except with respect to the 
Pledged Revenues. 

The Authority expressly reserves the right to issue Additional Bonds in all things on a 
parity with the Bonds and the outstanding Parity Bonds, payable solely from and equally secured 
by a lien on and pledge of the Pledged Revenues; provided, however, that any and all such 
additional obligations may be so issued only in accordance with and subject to the covenants, 
conditions, limitations and restrictions relating thereto which are set out and contained in the 
Resolution to which reference is hereby made for more complete and full particulars. 

The Authority has reserved the option to redeem the Bonds maturing on or after June 15, 
2020, in whole or in part in inverse order of maturity, before their respective scheduled maturity 
dates, on December 15, 2019, or on any date thereafter, at a price equal to the principal amount 
of the Bonds so called for redemption plus accrued interest to the date fixed for redemption. If 
less than all of the Bonds are to be redeemed, the Authority shall determine the amounts and 
maturities thereof to be redeemed and, if less than all of the Bonds of a stated maturity are to be 
redeemed, the Authority shall direct the Paying Agent/Registrar to call by lot Bonds, or portions 
thereof within such maturity and in such amounts, for redemption. 

Notice of such redemption or redemptions shall be given by first class mail, postage 
prepaid, not less than 30 days before the date fixed for redemption, to the registered owner of 
each of the Bonds to be redeemed in whole or in part. Notice having been so given, the Bonds or 
portions thereof designated for redemption shall become due and payable on the redemption date 
specified in such notice; and, from and after such date, notwithstanding that any of the Bonds or 
portions thereof so called for redemption shall not have been surrendered for payment, interest 
on such Bonds or portions thereof shall cease to accrue. 

As provided in the Resolution, and subject to certain limitations therein set forth, this 
Bond is transferable upon surrender of this Bond for transfer at the Designated Payment/Transfer 
Office with such endorsement or other evidence of transfer as is acceptable to the Paying 
Agent/Registrar; thereupon, one or more new fully registered Bonds of the same stated maturity, 
of authorized denominations, bearing the same rate of interest, and for the same aggregate 
principal amount will be issued to the designated transferee or transferees. 

The Authority, the Paying Agent/Registrar and any other person may treat the person in 
whose name this Bond is registered as the owner hereof for the purpose of receiving payment as 
herein provided (except interest shall be paid to the person in whose name this Bond is registered 
on the "Record Date" or "Special Record Date," as applicable) and for all other purposes, 
whether or not this Bond be overdue, and neither the Authority, the Paying Agent/Registrar nor 
any other person shall be affected by notice to the contrary. 

Neither the Authority nor the Paying Agent/Registrar shall be required to issue, transfer 
or exchange any Bond called for redemption where such redemption is scheduled to occur within 
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45 calendar days of the transfer or exchange date; provided, however, such limitation shall not be 
applicable to an exchange by the registered owner of the uncalled principal balance of a Bond. 

IT IS HEREBY CERTIFIED AND RECITED that the issuance of this Bond and the 
series of which it is a part is duly authorized by law; that all acts, conditions and things required 
to be done precedent to and in the issuance of the Bonds to render the same lawful and valid 
have been properly done and have happened in regular and due time, form and manner as 
required by law; that the Bonds do not exceed any constitutional or statutory limitation; and that 
provision has been made for the payment of the principal of and interest on the Bonds by 
irrevocably pledging the Pledged Revenues, as hereinabove recited. 

The owner hereof shall never have the right to demand payment of this Bond out of any 
funds raised or to be raised by taxation by the Authority, other than certain amounts payable 
under certain of the Contract. 

IN WITNESS WHEREOF, the Authority has caused this Bond to be executed in its name 
by the manual or facsimile signature of the President of the Authority and countersigned by the 
manual or facsimile signature of the Secretary, and the official seal of the Authority has been 
duly impressed or placed in facsimile on this Bond. 

President, Board of Directors, 
Coastal Water Authority 

ATTEST: 

Secretary, Board of Directors, 
Coastal Water Authority 

[SEAL] 

(b) 	Form of Comptroller's Registration Certificate. 

The following Comptroller's Registration Certificate may be deleted from the definitive 
Bonds if such Certificate on the Initial Bond is fully executed. 

OFFICE OF THE COMPTROLLER 
OF PUBLIC ACCOUNTS 
OF THE STATE OF TEXAS 

§ 
§ 	REGISTER NO._______ 
§ 

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 required 
by law, that he finds that it has been issued in conformity with the Constitution and laws of the 
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State of Texas, and that it is a valid and binding special obligation of the Coastal Water 
Authority payable from the revenues pledged to its payment by and in the resolution authorizing 
same and that said Bond has this day been registered by me. 

Witness my hand and seal of office at Austin, Texas, 

Comptroller of Public Accounts 
of the State of Texas 

[SEAL] 

(c) Form of Certificate of Paving Agent/Registrar. 

The following Certificate of Paying Agent/Registrar may be deleted from the Initial Bond 
if the Comptroller's Registration Certificate appears thereon. 

CERTIFICATE OF PAYING AGENT/REGISTRAR 

The records of the Paying Agent/Registrar show that the Initial Bond of this series of 
Bonds was approved by the Attorney General of the State of Texas and registered by the 
Comptroller of Public Accounts of the State of Texas, and that this is one of the Bonds referred 
to in the within-mentioned Resolution. 

as Paying Agent/Registrar 

Dated:  

(d) Form of Assignment. 

ASSIGNMENT 

FOR VALUE RECEIVED, the undersigned hereby sells, assigns, and transfers unto 
(print or typewrite name, address and Zip Code of transferee): 

(Social Security or other identifying number: 	 ) the within Bond and all 
rights hereunder and hereby irrevocably constitutes and appoints 
attorney to transfer the within Bond on the books kept for registration hereof, with full power of 
substitution in the premises. 

Date: 
NOTICE: The signature on this Assignment 
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must correspond with the name of the 
registered owner as it appears on the face of 
the within Bond in every particular and 
must be guaranteed in a manner acceptable 
to the Paying Agent/Registrar. 

Signature Guaranteed By: 

Authorized Signatory 

(e) 	The Initial Bond shall be in the form set forth in paragraphs (a) through (d) of this 
Section, except for the following alterations: 

(i) 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 heading "CUS1P NUMBER" shall be deleted; and 

(ii) in the first paragraph of the Bond, the words "on the Maturity Date 
specified above" shall be deleted and the following will be inserted: "on June 15 in each 
of the years, in principal amounts, and bearing interest at the per annum rates in 
accordance with the following schedule: 

Years 	 Principal Amounts 	Interest Rate 

(Information to be inserted from 
Section 3.02(b)) 

Section 6.03. CUSIP Registration. 

The Authority may secure identification numbers through the CUSIP Service Bureau 
Division of Standard & Poor's Corporation, New York, New York, and may authorize the 
printing of such numbers on the face of the Bonds. It is expressly provided, however, that the 
presence or absence of CUSIP numbers on the Bonds shall be of no significance or effect as 
regards the legality thereof and neither the Authority nor Co-Bond counsel to the Authority are 
to be held responsible for CUSIP numbers incorrectly printed on the Bonds. 

Section 6.04. Co-Bond Counsel: Legal Opinion. 

Pursuant to a previous engagement letter, Vinson & Elkins LLP is designated Bond 
Counsel to the Authority. Bates & Coleman, P.0 is hereby designated as Co-Bond Counsel. 
Bond Counsel is authorized to retain Co-Bond Counsel on behalf of the Authority. The 
approving legal opinions of Vinson & Elkins LLP and Bates & Coleman, P.C., Co-Bond 
Counsel, respectively, may be attached to or printed on the reverse side of each Bond over the 
certification of the Secretary of the Authority, which may be executed in facsimile. 
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ARTICLE VII 
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Section 7.01. Revenue Bond Fund. 

The Authority hereby confirms the creation and establishment of the "Coastal Water 
Authority Series 2010 Revenue Bond Fund" (the "Revenue Bond Fund") to be maintained on the 
books of the Authority, and accounted for separate and apart from all other funds of the 
Authority so long as any of the Parity Bonds are outstanding. 

Section 7.02. Interest and Sinking Fund. 

For the sole purpose of paying the principal of and interest on the Parity Bonds, the 
Authority hereby confirms the creation and establishment on the books of the Authority, and 
there shall be maintained so long as any of the Parity Bonds remain outstanding, accounted for 
separate and apart from all other funds of the Authority, a separate fund entitled the "Coastal 
Water Authority Series 2010 Interest and Sinking Fund" (the "Interest and Sinking Fund"). 

Section 7.03. Issuance Costs Fund. 

There is hereby established a separate fund entitled "Coastal Water Authority Series 2010 
Issuance Costs Fund" (the "Issuance Costs Fund"). Amounts on deposit in the Issuance Costs 
Fund shall be applied by the Authority to pay the costs of issuing the Bonds: All amounts 
remaining in the Issuance Costs Fund after the payment of costs of issuance and in any event no 
later than six months after the Closing date, including investment earnings of the Issuance Costs 
Fund, shall be deposited to the Interest and Sinking Fund and shall be used to pay debt service on 
or redeem Bonds. 

Section 7.04. Construction Fund. 

There is hereby established a separate fund entitled "Coastal Water Authority Series 2010 
Construction Fund" (the "Construction Fund"). Amounts on deposit in the Construction Fund 
shall be applied by the Authority to pay the costs of the Project. The Authority is authorized to 
create one or more sub accounts within the Construction Fund as may be required to carry out 
the purposes of this Resolution. 

Section 7.05. Deposits of Pledged Revenues. 

Pledged Revenues shall be credited to or deposited in the Interest and Sinking Fund and 
other funds when and as required by this Resolution and any resolution authorizing the issuance 
of any Parity Bonds. 

Section 7.06. Investments. 

To the extent authorized by the Public Funds Investment Act, Chapter 2256, Texas 
Government Code, as amended, money in any Fund established pursuant to this Resolution or 
any resolution authorizing the issuance of any Parity Bonds, may, at the option of the Authority, 
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be placed in time deposits or certificates of deposit secured by obligations of the type hereinafter 
described, or be invested in direct obligations of the United States of America or obligations 
guaranteed or insured by the United States of America, which, in the opinion of the Attorney 
General of the United States, are backed by its full faith and credit or represent its general 
obligations, or invested in obligations of instrumentalities of the United States of America, 
including, but not limited to, evidences of indebtedness issued, insured, or guaranteed by such 
governmental agencies as the Federal Land Banks, Federal Intermediate Credit Banks, Banks for 
Cooperatives, Federal Home Loan Banks, Government National Mortgage Association, United 
States Postal Service, Farmers Home Administration, Federal Home Loan Mortgage Association, 
Small Business Administration, Federal Housing Association, or Participation Certificates in the 
Federal Assets Financing Trust; provided that all such deposits and investments shall be made in 
such manner as will, in the opinion of the Authority, permit the money required to be expended 
from any Fund to be available at the proper time or times as expected to be needed. Such 
investments (except United States Treasury Obligations--State and Local Government Series 
investments held in book entry form, which shall at all times be valued at cost) shall be valued in 
terms of current market value as of the last day of each fiscal year. Unless otherwise set forth 
herein, all interest and income derived from such deposits and investments immediately shall be 
credited to, and any losses debited to, the Fund from which the deposit or investment was made, 
and surpluses in any Fund shall or may be disposed of as hereinafter provided. Such investments 
shall be sold promptly when necessary to prevent any default in connection with the Bonds and 
any Additional Bonds consistent with the respective resolutions authorizing their issuance. 

Section 7.07. Funds Secured. 

Money in all Funds created or confirmed by this Resolution, to the extent not invested, 
shall be secured in the manner prescribed by law, and in compliance with the Public Funds 
Collateral Act, Chapter 2257, Government Code. 

Section 7.08. Priority of Deposits and Payments from Revenue Fund. 

The Authority shall make all deposits and payments from the Pledged Revenues in the 
Revenue Fund when and as required by this Resolution or resolutions authorizing Parity Bonds 
and such deposits shall be made to the Interest and Sinking Fund, when and in the amounts 
required by this Resolution, and any resolution authorizing the Parity Bonds. 

Section 7.09. Interest and Sinking Fund Requirements. 

(a) 	Promptly after the delivery of the Bonds the Authority shall cause to be deposited 
to the credit of the Interest and Sinking Fund any accrued interest received from the sale and 
delivery of the Bonds, and any such deposit shall be used to pay a portion of the interest next 
coming due on the Bonds. 

Section 7.10. Deficiencies; Excess Pledged Revenues. 

(a) 	If on any occasion there shall not be sufficient Pledged Revenues to make the 
required deposits into the Interest and Sinking Fund, such deficiency shall be made up as soon as 
possible from the next available Pledged Revenues. 
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(b) 	Subject to making the required deposits to the credit of the various Funds when 
and as required by this Resolution, any resolution authorizing the issuance of any Additional 
Bonds, any surplus Pledged Revenues may be used by the Authority for any lawful purpose. 

ARTICLE VIII 

SALE AND DELIVERY OF BONDS; DEPOSIT OF PROCEEDS 

Section 8,01. Sale of Bonds. 

(a) The Bonds are hereby officially sold and awarded to the Texas Water 
Development Board (the "Purchaser") at a price equal to the principal amount thereof pursuant to 
the terms of the commitment issued by the Purchaser. It is hereby officially found, determined 
and declared that the terms of this sale are the most advantageous reasonably available. The 
Bonds shall initially be registered in the name of such Purchaser, or its designee. 

(b) The President of the Board, the Executive Director and all other officers of the 
Authority are authorized to take such actions, to obtain such consents or approvals and to execute 
such documents, certificates and receipts as they may deem necessary and appropriate in order to 
consummate the delivery of the Bonds, to pay the costs of issuance of the Bonds, and to 
effectuate the terms and provisions of this Resolution. 

(c) The obligation of the Purchaser to accept delivery of the Bonds is subject to the 
Purchasers being furnished with the final, approving opinion of Vinson & Elkins L.L.P. and 
Bates & Coleman, PC., Co-Bond Counsel, which opinion shall be dated and delivered on the 
Closing Date. 

Section 8.02. Control and Delivery of Bonds. 

(a) The President of the Board and the Authority Co-Bond Counsel are hereby 
authorized to have control of the Initial Bond and all necessary records and proceedings 
pertaining thereto pending investigation, examination and approval of the Attorney General of 
the State of Texas, registration by the Comptroller of Public Accounts of the State of Texas and 
registration with, and initial exchange or transfer by, the Paying Agent/Registrar. Further, in 
connection with the submission of the record of proceedings for the Bonds to the Attorney 
General of the State of Texas for examination and approval of such Bonds, the appropriate 
officer of the Authority is hereby authorized and directed to issue a check of the Authority 
payable to the Attorney General of the State of Texas as a nonrefundable examination fee in the 
amount required by Chapter 1202, Texas Government Code (such amount not to exceed $9,500). 

(b) After registration by the Comptroller of Public Accounts of the State of Texas, 
delivery of the Bonds shall be made to the initial purchasers thereof under and subject to the 
general supervision and direction of the President of the Board, against receipt by the Authority 
of all amounts due to the Authority under the terms of sale. 
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Section 8.03. Deposit of Proceeds. 

(a) Pursuant to written instructions from First Southwest Company, the Authority's 
Financial Advisor, on the Closing Date the Paying Agent/Registrar shall pay, from the proceeds 
of the Bonds received on the Closing Date, to the Authority an amount sufficient to pay the costs 
and expenses pertaining to the issuance of the Bonds. To the extent such amount is not required 
or used for such purpose, such excess shall be deposited to the Construction Fund, minus the 
amount to be deposited into the Escrow Fund pursuant to Section 8.03(b). 

(b) After giving effect to the payment required in Section 8.03(a), of the remaining 
proceeds of the Bonds, $1,792,000 shall be deposited to the "Escrow Fund" (as defined in the 
Escrow Agreement), and, to the extent directed in writing by TWDB, to the Construction Fund. 
Moneys deposited to the Escrow Fund shall be applied as provided in the Escrow Agreement. 

Section 8.04. Approval of Escrow Agreement. 

The Escrow Agreement, in substantially the form presented in Exhibit D to this 
Resolution is hereby approved, and its execution and delivery by the Executive Director, is 
hereby authorized and approved. 

ARTICLE IX 

PARTICULAR REPRESENTATIONS AND 
COVENANTS; ADDITIONAL BONDS 

Section 9.01. Payment of Parity Bonds. 

Semiannually, on or before each June 15 and December 15 while any of the Bonds are 
outstanding and unpaid, the Authority shall make available to the Paying Agent/Registrar 
therefor, out of the Interest and Sinking Fund, money sufficient to pay, on each of such dates, the 
principal of and interest on the Bonds as the same mature and come due, or to redeem the Bonds 
prior to maturity, either upon mandatory redemption or at the option of the Authority. At the 
direction of the Authority, the Paying Agent/Registrar shall either deliver canceled paid Bonds to 
the Authority or furnish the Authority with an appropriate certificate of cancellation. 

Section 9.02. Additional Bonds. 

(a) The Authority shall have the right and power at any time and from time to time, 
and in one or more series or issues, to authorize, issue, and deliver additional parity revenue 
bonds (herein called "Additional Bonds"), in accordance with law, in any amounts, for any 
lawful purpose, including the refunding of any Bonds, Additional Bonds, or other obligations. 
Such Additional Bonds, if and when authorized, issued, and delivered in accordance with this 
Resolution, shall be payable from and secured by a lien on and pledge of the Pledged Revenues, 
equally and ratably on a parity in all respects with the Bonds. 

(b) The principal of all Additional Bonds must be scheduled to be paid or mature on 
June 15 or December 15 (or both) of the years in which such principal is scheduled to be paid or 
mature. 
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Section 9.03. General Covenants. 

The Authority further covenants and agrees that in accordance with and to the extent 
required or permitted by law: 

(a) Performance. It will faithfully perform at all times any and all covenants, 
undertakings, stipulations, and provisions contained in this Resolution, and each resolution 
authorizing the issuance of the Parity Bonds, and in each and every Parity Bond; that it will 
promptly pay or cause to be paid the principal of and interest on every Parity Bond, on the dates 
and in the places and manner prescribed in such resolutions, and Parity Bonds; and that it will, at 
the times and in the manner prescribed, deposit or cause to be deposited the amounts required to 
be deposited into the Interest and Sinking Fund; and any holder of the Parity Bonds may require 
the Authority, its officials, and employees, to carry out, respect, or enforce the covenants and 
obligations of this Resolution, or any resolution authorizing the issuance of the Parity Bonds, by 
all legal and equitable means, including specifically, but without limitation, the use and filing of 
mandamus proceedings, in any court of competent jurisdiction, against the Authority, its 
officials, and employees. 

(b) Legal Authority. The Authority is a duly created and existing political 
subdivision of the State of Texas, and is duly authorized under the laws of the State of Texas to 
create and issue the Parity Bonds; that all action on its part for the creation and issuance of the 
said obligations has been or will be duly and effectively taken; and said obligations in the hands 
of the holders and owners thereof are and will be valid and enforceable special obligations of the 
Authority in accordance with their terms. 

(c) Further Encumbrance. While any Parity Bonds are outstanding and unpaid, the 
Authority shall not additionally encumber the Pledged Revenues in any manner, except as 
expressly permitted in this Resolution in connection with Additional Bonds, unless said 
encumbrance is made junior and subordinate in all respects to the liens, pledges, covenants, and 
agreements of any Resolution authorizing the issuance of Parity Bonds; but the right of the 
Authority to issue revenue bonds payable from a subordinate lien on surplus Pledged Revenues 
is specifically recognized and retained. 

(d) Covenant to Enforce Rates. The Authority covenants and agrees that it will, to 
the extent set forth in the Contract, cause the City (a) to fix, establish, maintain, and collect such 
rates and charges as are necessary to pay Debt Service on Parity Bonds and (b) to pay all other 
legal obligations of the Authority, including any operation, maintenance and insurance coverage 
related to the Project as required under the Contract, and in an amount sufficient to protect 
TWDB's interest in the Project. 

(e) Contract. The Authority covenants and agrees that it will comply with the terms 
and conditions of the Contract and any amendments thereto, and will, by all lawful means, 
enforce the same and cause the parties to comply with all of their obligations thereunder. The 
Authority will not rescind, modify or amend the Contract in any way which would materially 
adversely affect the operation of the Project or the rights of the owners of the Parity Bonds. 
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(f) Records. The Authority shall keep proper books of record and account in which 
full, true, proper, and correct entries will be made of all dealings, activities, and transactions 
relating to the Project, the Pledged Revenues, and the Funds created pursuant to this Resolution, 
and all books, documents, and vouchers relating thereto shall at all reasonable times be made 
available for inspection upon request of any Bondholder. 

(g) Audits. After the close of each fiscal year while any of the Bonds or Additional 
Bonds are outstanding, an audit will be made of the books and accounts relating to the Project 
and the Pledged Revenues by an independent certified public accountant or an independent firm 
of certified public accountants. As soon as practicable after the close of each such year, and 
when said audit has been completed and made available to the Authority, a copy of such audit for 
the preceding year shall be filed with the Municipal Securities Rulemaking Board ("MSRB"), to 
the paying agent for any bonds payable from Pledged Revenues, to any registered owner of the 
Bonds who shall so request in writing, and to First Southwest Company. The annual audit 
reports shall be open to the inspection of the registered owners of Parity Bonds, and their agents 
and representatives at all reasonable times. 

(h) Governmental Agencies. The Authority will comply with all of the terms and 
conditions of any and all franchises, permits, and authorizations applicable to or necessary with 
respect to the Project, and which have been obtained from any governmental agency; and the 
Authority has or will obtain and keep in full force and effect all franchises, permits, 
authorization, and other requirements applicable to or necessary with respect to the acquisition, 
construction, equipment, operation, and maintenance of the Project. 

(i) Environmental Determinations. The Authority covenants that to the extent 
required by TWDB, the Authority will comply with any special conditions specified by TWDB's 
environmental determination in connection with the sale of the Bonds to TWDB, for so long as 
any outstanding Bond or Bonds are owned by the TWDB. 

a) 	Environmental Indemnification. The Authority shall not use proceeds from the 
Bonds for sampling, testing, removing or disposing of contaminated soils and/or media at the 
project site. The Authority agrees to indemnify, hold harmless and protect TWDB from any and 
all claims, causes of action or damages to the person or property of third parties arising from the 
sampling analysis, transport, storage, treatment and disposition of any contaminated sewage 
sludge, contaminated sediments and/or contaminated media that may be generated by the 
Authority, its contractors, consultants, agents, officials and employees as a result of activities 
relating to the project to the extent permitted by law. 

iiir.i m *1 

TAX MATTERS 

Section 10.01. Provisions Concerning Federal Income Tax Exclusion. 

The Authority intends that the interest on the Bonds shall be excludable from gross 
income for purposes of federal income taxation pursuant to sections 103 and 141 through 150 of 
the Internal Revenue Code of 1986, as amended (the "Code"), and the applicable regulations 
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promulgated thereunder (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 Bonds to be includable in the gross income, as 
defined in section 61 of the Code, of the holders thereof for purposes of federal income taxation. 
In particular, the Authority covenants and agrees to comply with each requirement of this 
Article X; provided, however, that the Authority shall not be required to comply with any 
particular requirement of this Article X 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 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 X will satisfy the applicable requirements of the Code, 
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 X. 

Section 10.02. No Private Use or Payment and No Private Loan Financing. 

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 
Bonds are delivered, the proceeds of the Bonds will not be used in a manner that would cause the 
Bonds to be "private activity bonds" within the meaning of section 141 of the Code and the 
Regulations. The Authority covenants and agrees that it will make such use of the proceeds of 
the bonds, including interest or other investment income derived from the proceeds of bonds or 
other obligations, 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 bonds will not be 
"private activity bonds" within the meaning of section 141 of the Code and the Regulations. 

Section 10.03. No Federal Guaranty. 

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 Bonds to be 
"federally guaranteed" within the meaning of section 149(b) of the Code and the Regulations, 
except as permitted by section 149(b)(3) of the Code and the Regulations. 

Section 10.04. Bonds are not Hedge Bonds. 

The Authority covenants and agrees not to take any action, or knowingly omit to 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 Bonds to be "hedge bonds" 
within the meaning of section 149(g) of the Code and the Regulations. 

Section 10.05. No-Arbitrage 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 
Bonds are delivered, the Authority will reasonably expect that the proceeds of the Bonds will not 
be used in a manner that would cause the Bonds to be "arbitrage bonds" within the meaning of 
section 148(a) of the Code and the Regulations. Moreover, the Authority covenants and agrees 
that it will make such use of the proceeds of the Bonds including interest or other investment 
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income derived from Bond proceeds, regulate investments of proceeds of the Bonds, and take 
such other and further action as may be required so that the Bonds will not be "arbitrage bonds" 
within the meaning of section 148(a) of the Code and the Regulations. 

Section 10.06. Arbitrage Rebate. 

If the Authority does not qualify for an exception to the requirements of Section 148(f) of 
the Code, 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 Bonds (within 
the meaning of section 148(f)(6)(B) of the Code), be rebated to the federal government. 
Specifically, the Authority will (i) maintain records regarding the investment of the gross 
proceeds of the Bonds as may be required to calculate the amount earned on the investment of 
the gross proceeds of the 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 the Regulations, the amount earned from the investment of the gross proceeds of the 
Bonds 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 Bonds or on such other dates as may be 
permitted under the 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 Bonds that might result in a reduction in the amount required to be paid to the federal 
government 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 10.07. Information Reporting. 

The Authority covenants and agrees to file or cause to be filed with the Secretary of the 
Treasury, not later than the 15th day of the second calendar month after the close of the calendar 
quarter in which the Bonds are issued, an information statement concerning the Bonds, all under 
and in accordance with section 149(e) of the Code and the Regulations. 

Section 10.08. Continuing Obligation. 

Notwithstanding any other provision of this Resolution, the Authority's obligations under 
the covenants and provisions of this Article X shall survive the defeasance and discharge of the 
Bonds. 

(SiP 44 I 

Section 11.01. Discharge. 

Subject to the provisions of Article XV, the Authority reserves the right to defease, 
refund or discharge the Bonds in any manner permitted by law. 
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Section 11.02. Bonds as Negotiable Instruments. 

Each of the Bonds shall be deemed and construed to be an "Investment Security" and, as 
such, a negotiable instrument, within the meaning of Article 8 of the Texas Uniform Commercial 
Code. 

ARTICLE XII 

k (0)111 ( 	I 	tJL3 I II A I K1 

Section 12.01. Amendments and Modifications of Resolution. 

(a) 	Subject to the provisions of Article XIII, the owners of 51% in principal amount 
of the Parity Bonds then outstanding shall have the right from time to time to approve any 
amendment to any resolution authorizing the issuance of any Parity Bonds, which may be 
deemed necessary or desirable by the Authority, provided, however, that nothing herein 
contained shall permit or be construed to permit the amendment of the terms and conditions in 
said resolutions or in the Parity Bonds so as to: 

1. Make any change in the maturity of the outstanding Parity Bonds; 

2. Reduce the rate of interest borne by any of the outstanding Parity Bonds; 

3. Reduce the amount of the principal payable on the outstanding Parity 
Bonds; 

4. Modify the terms of payment of principal of or interest on the outstanding 
Parity Bonds, or impose any conditions with respect to such payment; 

5. Affect the rights of the owners of less than all of the Parity Bonds then 
outstanding; 

6. Change the minimum percentage of the principal amount of Parity Bonds 
necessary for consent to such amendment. 

(b) 	If at any time the Authority shall desire to amend a resolution under this Section, 
the Authority shall cause notice of the proposed amendment to be published in a financial 
newspaper or journal published in The City of New York, New York once during each calendar 
week for at least two successive calendar weeks. Such notice shall briefly set forth the nature of 
the proposed amendment and shall state that a copy thereof is on file at the principal office of 
each paying agent for any of the Parity Bonds, for inspection by all owners of Parity Bonds. 
Such publication is not required, however, if notice in writing is given to each owner of Parity 
Bonds. 

(c) 	Whenever at any time not less than thirty days, and within one year, from the date 
of the first publication of said notice or other service of written notice the Authority shall receive 
an instrument or instruments executed by the owners of at least 51% in aggregate principal 
amount of all Parity Bonds then outstanding, which instrument or instruments shall refer to the 
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proposed amendment described in said notice and which specifically consent to and approve 
such amendment in substantially the form of the copy thereof on file as aforesaid, the Authority 
may adopt the amendatory resolution in substantially the same form. 

(d) Upon the adoption of any amendatory resolution pursuant to the provisions of this 
Section, the resolution being amended shall be deemed to be amended in accordance with the 
amendatory resolution, and the respective rights, duties, and obligations of the Authority and all 
the owners of then outstanding Parity Bonds and all future Additional Bonds shall thereafter be 
determined, exercised, and enforced hereunder, subject in all respects to such amendment. 

(e) Any consent given by the owner of a Parity Bond pursuant to the provisions of 
this Section shall be irrevocable for a period of six months from the date of the first publication 
or giving of the notice provided for in this Section, and shall be conclusive and binding upon all 
future owners of the same Parity Bond during such period. Such consent may be revoked at any 
time after six months from the date of the first publication of such notice by the owner who gave 
such consent, or by a successor in title, by filing notice thereof with the paying agent for such 
Bond and the Authority, but such revocation shall not be effective if the owners of 51% in 
aggregate principal amount of the then outstanding Parity Bonds as in this Section defined have, 
prior to the attempted revocation, consented to and approved the amendment. 

(f) For the purpose of this Section, the ownership of and other matters relating to the 
Bonds shall be determined from the registration books kept by the registrar therefor. 

ARTICLE XIII 

CONTINUING DISCLOSURE UNDERTAKING 

Section 13.01. Definitions of Continuing Disclosure Terms. 

As used in this Article, the following terms have the meanings assigned to such terms 
below: 

"EMMA" means Electronic Municipal Market Access System at www.emma.msrb.org . 

"MSRB" means the Municipal Securities Rulemaking Board. 

"Rule" means SEC Rule 15c2-12, as amended from time to time. 

"SEC" means the United States Securities and Exchange Commission. 

Section 13.02. Annual Reports. 

(a) 	The Authority shall provide annually to the MSRB in electronic format as 
prescribed by the MSRB, within six (6) months after the end of each fiscal year, financial 
information and operating data with respect to the Authority of the general type included in the 
Application, being the information described in Exhibit A hereto. Any financial statements so to 
be provided shall be (i) prepared in accordance with the accounting principles described in 
Exhibit A hereto, and (ii) audited, if the Authority commissions an audit of such statements and 
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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 notice 
that audited financial statements are not available and shall provide unaudited financial 
statements for the applicable fiscal year to the MSRB. The Authority shall provide audited 
financial statements for the applicable fiscal year to the MSRB, when and if audited financial 
statements become available. All such information and operating data shall be provided to the 
MSRB, in an electronic format, accompanied by identifying information, as prescribed by the 
MSRB, and will be available via the EMMA. 

(b) If the Authority changes its fiscal year, it will notify the MSRB 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 Section. 

(c) The financial information and operating data to be provided pursuant to this 
Section may be set forth in full in one or more documents or may be included by specific 
referenced to any document (including an official statement or other offering document, if it is 
available from the MSRB) that theretofore has been provided to the MSRB or filed with the 
SEC. 

Section 13.03. Material Event Notices. 

(a) 	The Authority shall notify the MS RB, in a timely manner, of any of the following 
events with respect to the Bonds, if such event is material within the meaning of the federal 
securities laws: 

(i) principal and interest payment delinquencies; 

(ii) nonpayment related defaults; 

(iii) unscheduled draws on debt service reserves reflecting financial 
difficulties; 

(iv) unscheduled draws on credit enhancements reflecting financial 
difficulties; 

(v) substitution of credit or liquidity providers, or their failure to perform; 

(vi) adverse tax opinions or events affecting the tax exempt status of the 
Bonds; 

(vii) modifications to rights of Owners; 

(viii) bond calls; 

(ix) defeasances; 

(x) release, substitution, or sale of property securing repayment of the Bonds; 
and 
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(xi) 	rating changes. 

(b) 	The Authority shall notify the MSRB, in a timely manner, of any failure by the 
Authority to provide financial information or operating data in accordance with Section 13.02 of 
this Resolution by the time required by such Section. 

Section 13.04. Limitations, Disclaimers and Amendments. 

(a) 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 Bonds within the meaning of the Rule, except that the Authority in any event 
will give notice of any Bond calls and any defeasances that cause the Authority to be no longer 
an "obligated person." 

(b) The provisions of this Article are for the sole benefit of the Owners and beneficial 
owners of the 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 Bonds at any 
future date. 

UNDER NO CIRCUMSTANCES SHALL THE DISTRICT BE LIABLE TO THE 
OWNER OR BENEFICIAL OWNER OF ANY BOND OR ANY OTHER PERSON, IN 
CONTRACT OR TORT, FOR DAMAGES RESULTING IN WHOLE OR IN PART FROM 
ANY BREACH BY THE DISTRICT, 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. 

(c) No default by the Authority in observing or performing its obligations under this 
Article shall constitute a breach of or default under the Resolution for purposes of any other 
provisions of this Resolution. 

(d) Nothing in this Article is intended or shall act to disclaim, waive, or otherwise 
limit the duties of the Authority under federal and state securities laws. 

(e) 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 
(i) the provisions of this Article, as so amended, would have permitted an underwriter to 
purchase or sell Bonds in the primary offering of the Bonds in compliance with the Rule, taking 
into account any amendments or interpretations of the Rule to the date of such amendment, as 
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well as such changed circumstances, and (ii) either (A) the Owners of a majority in aggregate 
principal amount (or any greater amount required by any other provisions of this Resolution that 
authorizes such an amendment) of the Outstanding Parity Bonds consent to such amendment or 
(B) an entity or individual 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 Owners and beneficial owners of the 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 Section 10.1 an explanation, in narrative form, of the 
reasons for the amendment and of the impact of any change in type of financial information or 
operating data so provided. 

ARTICLE XIV 

SPECIAL PROVISIONS RELATING TO 
THE TEXAS WATER DEVELOPMENT BOARD 

Section 14.01. Ai,plication of Article XIV. 

The provisions of this Article shall apply so long as the Bonds, or any of them, are owned 
by the TWDB. 

Section 14.02. Covenant to Abide with Rules. 

The Authority will abide with all applicable laws of the State of Texas and Rules of the 
TWDB relating to the loan of funds evidenced by the Bonds and the Project. 

Section 14.03. Tax Covenant. 

The Authority will not take, or omit to take, any action which action or omission would 
adversely affect the excludability for federal income tax purposes of interest payable on the 
Bonds or on any series of bonds issued by the TWDB or the Texas Water Resources Finance 
Authority. 

Section 14.04. Final Accounting. 

(a) Subject to subparagraph (b) of this Section 14.04, upon completion of the Project, 
the Authority shall render a final accounting of the cost of the Project to the TWDB; and, if the 
total cost of the Project, as finally completed, is less than originally estimated, so that the proper 
share of the participation of the TWDB in the Project is reduced, the Authority shall return to the 
TWDB the amount of such excess to the nearest multiple of the denomination of the Bonds, 
whereupon the TWDB shall cancel and return to the Authority a like amount of said Bonds held 
by the TWDB. The Bonds to be canceled and returned shall be chosen in inverse order of 
maturity. The remainder of such excess (an amount less than $5,000) shall be deposited into the 
Interest and Sinking Fund. 

(b) Notwithstanding the provisions of Section 14.04(a), in accordance with the rules 
and regulations of the TWDB, any surplus moneys remaining after completion of the Project 
may be used for improvements and extensions to the Project which could otherwise be financed 
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with the proceeds of bonds in any manner approved in writing by the executive administrator of 
the TWDB. 

Section 14.05. Annual Audit Reports. 

The Authority shall provide to the Executive Administrator of the TWDB, without 
necessity of a written request therefor, a copy of the Authority's annual audit report within 120 
days after the end of the Authority's fiscal year. 

Section 14.06. Water Conservation. 

The Authority agrees to work with its customers to create and implement a TWDB 
approved water conversation plan. 

[Intentionally left blank] 
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FINALLY ADOPTED, APPROVED AND EFFECTIVE this 9th  day of June 2010. 

ATTEST: 

Seta Board of Directors, 
Coastal Water Authority 

President, Board of Directors, 
Coastal Water Authority 
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The following information is referred to in Article XIII of this Resolution. 

Annual Financial Statements and Operating Data 

The financial information and operating data with respect to the Authority to be provided 
annually in accordance with such Section are as specified (and included in the Appendix or other 
headings of the Official Statement referred to) below: 

1. The portions of the financial statements of the Authority appended to the 
Application, but for the most recently concluded fiscal year. 

2. Statistical and financial data set forth in Tables set for in the Application. 

Accounting Principles 

The accounting principles referred to in such Section are the accounting principles 
described in the notes to the financial statements referred to in Paragraph 1 above. 
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Controllers Office 

To the Honorable Mayor and City Council of the City of Houston, Texas: 

I hereby certify, with respect to the money required for the contract, agreement, obligation or 
expenditure contemplated by the ordinance set out below that: 

( ) Funds have been encumbered out of funds previously appropriated for such purpose. 

( ) Funds have been certified and designated to be appropriated by separate ordinance to be approved 
prior to the approval of the ordinance set out below. 

( ) Funds will be available out of current or general revenue prior to the maturity of any such 
obligation. 

( ) 	No pecuniary obligation is to be incurred as a result of approving the ordinance set out below. 

(4' The money required for the expenditure or expenditures specified below is in the treasury, in the 
fund or funds specified below, and is not appropriated for any other purposes. 

* * * * 

WHEREAS, the City of Houston owns water rights in the Trinity River Basin; and 

WHEREAS, currently Trinity River water is transported to the Houston metropolitan area 
through the Coastal Water Authority's Main Canal; and 



WHEREAS, the City Council has determined that it is expedient to construct a second 
conveyance system which will pump Trinity River water into Lake Houston; and 

WHEREAS, the City Council has determined that the Coastal Water Authority has the 
competence and experience to deliver the Luce Bayou Interbasin Transfer Project for the City of 
Houston; 

NOW, THEREFORE, 

BE IT ORDAINED BY THE CITY COUNCIL OF THE CITY OF HOUSTON, TEXAS: 

Section 1. That the City Council hereby ratifies and adopts the findings and recitals 
contained in the Preamble of this Ordinance. 

Section 2. The City Council hereby appropriates the sum or sums of money set out in the 
title of this Ordinance, out of the respective fund or funds set out in such title for the purpose or 
purposes set out in such title. 

Section 3. The City Council authorizes the pledge of payments to the Coastal Water 
Authority for the design and construction of the Luce Bayou Interbasin Transfer Project, which 
payments shall come solely from Houston's General Purpose Fund established under City of 
Houston Ordinance No. 2004-299, including any amendments thereto. 

Section 4. The City Council hereby approves and authorizes the contract, agreement or 
other undertaking described in the title of this Ordinance, in substantially the form as shown in the 
document which is attached hereto and incorporated herein by this reference. The Mayor is hereby 
authorized to execute such document and all related documents on behalf of the City of Houston. 
The City Secretary is hereby authorized to attest to all such signatures and to affix the seal of the City 
to all such documents. 

Section 5. The Mayor is hereby authorized to take all actions necessary to effectuate the 
City's intent and objectives in approving such agreement, agreements or other undertaking described 
in the title of this ordinance, in the event of changed circumstances. 

Section 6. The City Attorney is hereby authorized to take all action necessary to enforce 
all legal obligations under said contract without further authorization from Council. 

Section 7. There exists a public emergency requiring that this Ordinance be passed finally 
on the date of its introduction as requested in writing by the Mayor; therefore, this Ordinance shall be 
passed finally on such date and shall take effect immediately upon its passage and approval by the 
Mayor; however, in the event that the Mayor fails to sign this Ordinance within five days after its 
passage and adoption, it shall take effect in accordance with Article VI, Section 6, Houston City 
Charter. 
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THE STATE OF TEXAS § 
§ 

COUNTY OF HARRIS § 

This Projects Contract is entered into as of the date of countersignature herein, 

by and between the CITY OF HOUSTON, TEXAS, a municipal corporation and Home 

Rule City situated principally in Harris County, Texas (hereinafter called the "City"), and 

COASTAL WATER AUTHORITY, a political subdivision and conservation district of the 

State of Texas created by Chapter 601, Acts of the 60th Legislature of Texas, Regular 

Session, 1967 (Article 8280355, Vernon's Texas Civil Statutes) (hereinafter called the 

"CWA") (together, the "Parties"). 

WITNESSETH: 

RECITALS 

A. The Parties desire to cooperate on the planning, design, property 

acquisition, construction and financing of the project known as the "Luce Bayou 

Interbasin Transfer Project," which as currently contemplated will include infrastructure 

sized to transfer approximately 450,000 acre feet per year of the City's permitted 

surface water from the Trinity River to Lake Houston (as further described in Section 

2.01 herein, the "Luce Bayou Project"). 

B. This Projects Contract will among other things set forth the terms and 

conditions: (i) by which the Parties will collaborate on the construction of the Luce 

t 

the Land and Mitigation Costs, and the Construction Costs (all as further defined 



herein); and (ii) of the financing of the Luce Bayou Project through the WIF Bonds for 

Preliminary Project Costs, use of CWA Available Revenues for the City's portion of 

Land and Mitigation Costs, and the use of future available financing for the Construction 

Costs. 

C. The Luce Bayou Project shall consist of certain elements described within 

and among the following categories: Preliminary Project Costs, Land and Mitigation 

Costs, and Construction Costs. The Preliminary Project Costs shall be for design, 

permitting, and other preliminary matters related to the Luce Bayou Project; Land and 

Mitigation Costs shall be for costs related to the acquisition of land and costs of 

environmental mitigation necessary for the Luce Bayou Project; and Construction Costs 

shall be for the costs related to the construction of the Luce Bayou Project. 

D. Preliminary Project Costs will be financed and paid through the issuance 

of CWA contract revenue bonds which are to be purchased by the Texas Water 

Development Board (the "TWDB") through its Water Infrastructure Fund ("WIF") loan 

program, under which the 1WDB will loan funds to CWA (the 'WIF Bonds"). The WIF 

Bonds will be secured by the City's pledge under this Projects Contract to pay Debt 

Service on the WIF Bonds from Pledged Revenues (as defined herein). 

E. The Projects Contract further contemplates that CWA shall advance funds 

to pay for the City's share of Land and Mitigation Costs from Available CWA Revenues 

(as defined herein), and the City shall repay CWA pursuant to the Amortization Payment 

(as defined herein), and Construction Costs will be financed by the most economical 

means available at the time of construction of the Luce Bayou Project, which is currently 

contemplated to be through financing from one or a combination of potential sources, 
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including 1) TWDB state assistance programs; 2) state or federal grants; 3) City 

Pledged Revenues; or 4) other CWA funds. 

F. 	The Parties further intend to enter into one or more additional contracts for 

the operation and maintenance of the Luce Bayou Project. 

rite ;llII 

For and in consideration of the respective promises and the mutual covenants 

and benefits hereinafter set forth, the City and CWA agree as follows: 

iiir.iu • 
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Section 1.01. Definitions. The terms defined in the recitals have the meanings 

set forth in such recitals, and the following terms have the following meanings: 

"Act" shall mean Article 8280-356, Tex. Rev. Civ. Stat. Ann. (Chap.601, Acts of 

the 60th Legislature of Texas, Regular Session, 1967, as amended by Chap.767, Acts 

of the 61st Legislature of Texas, Regular Session, 1969, Chap. 706, Acts of the 68th 

Legislature of Texas, Regular Session, 1983, and Chap.674, Acts of the 69th 

Legislature of Texas, Regular Session, 1985, and any future amendments or 

codifications). 

"Amortization Payment" shall mean the amount payable by the City to CWA 

necessary to reimburse CWA for the expenditure of its Available CWA Revenues on the 

Preliminary Project Costs and Land and Mitigation Costs (excluding the Pro Rata Share 

of Land and Mitigation Costs paid by the City to CWA from deposits made by the 

Authorities under Section 3.09 and the Pro Rata Share of Preliminary Project Costs paid 

from the City to CWA from deposits made by the Authorities under Section 3.10) as 

further set forth in Exhibit "A" hereto. 
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"Authorities" shall mean Central Harris County Regional Water Authority, North 

Harris County Regional Water Authority, West Harris County Regional Water Authority, 

and North Fort Bend Water Authority, and any successor-in-interest to any such entities. 

"Available CWA Revenues" shall mean the certain revenues derived by CWA 

from the sale of certain Certificates of Participation, Series 1 993A-J with respect to the 

City of Houston, Texas, Water Conveyance System Contract. 

"Board of Directors" shall mean the Board of Directors of CWA which is the 

governing body of CWA. 

"Bonds" means the bonds, notes and other obligations (other than WIF Bonds) 

issued or to be issued by CWA for the Luce Bayou Project and secured by contract 

revenues from the City, as the terms of such bonds, notes and other obligations may be 

agreed to in a Supplemental Agreement. 

"City" is defined in the preamble of this Projects Contract and includes its 

successors and assigns. 

"City Council" shall mean the City Council of the City which is the governing body 

thereof. 

"Construction Costs" shall mean all costs and related costs of CWA reasonably 

incurred for labor and to Consultants, contractors, builders and materlalmen in 

connection with the construction of the Luce Bayou Project, including but not limited to 

the cost of, (a) labor and equipment necessary for obtaining any electrical power; (b) 

contract bonds and insurance of all kinds that may be required or necessary during the 

course of construction that is not paid by the contractor or contractors or otherwise 

provided for; and (C) supervising construction, as well as for the performance of all other 

duties required by or consequent upon the proper construction of a project, including 



engineering costs during the construction phase of the Luce Bayou Project. 

Additionally, to the extent any other Costs are not paid or reimbursed through the WIF 

Bonds or otherwise, such Costs are deemed to be Construction Costs 

"Consultants" shalt mean the engineering firm or firms or other professional 

service firms at the time engaged by CWA to carry out any duties relating to the 

planning, design, acquisition, or construction of the Luce Bayou Project. 

"Costs" shall mean Preliminary Project Costs, Land and Mitigation Costs, and 

Construction Costs. 

"Costs of Issuance" shall mean cost of financing, legal, printing and other costs 

attributable to the issuance of the WIF Bonds and the Bonds within the meaning of 

Section 147(g) of the Internal Revenue Code. 

TWA" is defined in the preamble of this Projects Contract and includes its 

successors and assigns. 

"Debt Service" shall mean, with respect to any particular fiscal year or other 

twelve (12) month period, for the WIF Bonds or any series of Bonds, an amount equal to 

the sum of (a) all interest payable on such WIF Bonds or Bonds during such period, 

except to the extent that such interest is to be paid from amounts (including any 

investment earnings thereon) deposited in the applicable debt service fund, debt service 

reserve fund, construction fund, or elsewhere for the purpose of providing capitalized 

interest, plus (b) that portion of the principal amount of such WIF Bonds or Bonds which 

are due and payable during such period, plus or minus (C) net amounts payable or 

receivable under any credit agreements or hedge agreements during such period, plus 

(d) Obligation Expenses for the WIF Bonds or Bonds during such period. 



"Executive Director' shall mean the executive director of CWA or anyone 

designated in writing by the executive director to perform a specified task. 

"Financial Officer" shall mean the chief financial officer of CWA or anyone 

designated in writing by the chief financial officer to perform a specified task. 

"Generally Accepted Accounting Principles" shall mean, such accepted 

accounting practice as, in the opinion of CWA's accountant, conforms at the time to a 

body of generally accepted accounting principles. 

"General Purpose Fund" shall mean the System fund so designated in the Master 

Ordinance and established and maintained by the City thereunder. 

"Land and Mitigation Costs" shall mean all costs and related costs incurred by 

CWA in connection with the acquisition of Project Property, including but not limited to 

(a) acquiring Project Property whether by purchase or by condemnation; (b) any costs 

of purchasing environmental mitigation credits or other expense relating to mitigating 

the environmental impact of the Luce Bayou Project; (c) due diligence; (d) all other 

costs, including damages awarded by a court, which CWA shall be required to pay for 

the acquisition of Project Property and/or arising out- of the acquisition of Project 

Property. 

"Master Ordinance" shall mean City of Houston Ordinance No. 2004-299, and 

any amendments and supplements thereto, which provides for the establishment and 

maintenance of the General Purpose Fund. 

"Net Revenues" shall have the meaning as defined in the Master Ordinance. 

"Obligation Expenses" shall mean the ongoing fees and expenses of CWA (other 

than Costs of Issuance) relating to the WIF Bonds or any obligation issued to finance 

Construction Costs pursuant to Section 3.03, including its fees and expenses relating to: 
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(1) paying agents, registrars, authenticating agents, securities dealer, securities 

depositories, or other fiduciaries; (2) tax rebate, financial and legal consultants; 

(3) insurers; (4) remarketing, indexing, or similar agreements; (5) credit agreements, 

hedge agreements, investment liquidity facility agreements, consented to by the City, or 

bond reserve fund surety policies. 

"Pledged Revenues" shall mean the Net Revenues held in the General Purpose 

Fund. 

"Preliminary Project Costs" shall mean all costs and related costs reasonably 

incurred by CWA in connection with the planning, design and engineering of the Luce 

Bayou Project, including but not limited to (a) all costs that are eligible to be financed 

through the WIF Bonds, including (I) geotechnical investigations, surveys, estimates, 

plans and specifications and preliminary investigations therefor, as well as for the 

performance of all other duties required by or consequent upon the proper design of a 

project; (II) analysis of the environmental impact of the Luce Bayou Project and the 

mitigation of any environmental impact of the Luce Bayou Project; (Ill) applying for and 

obtaining any permits necessary for the design, acquisition or construction of the Luce 

Bayou Project or for the acquisition of Project Property (IV) Costs of Issuance for the 

WIF Bonds or other financing of the Preliminary Project Costs; (V) all other costs, 

including damages awarded by a court, which CWA shall be required to pay, under the 

terms of any contract or contracts, for the design of the Luce Bayou Project; and (b) any 

sums required to reimburse CWA for advances made by CWA or the City for any of the 

above items, or for any other costs incurred and for work done by it (including overhead 

charges), which are properly chargeable to the Luce Bayou Project. 
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Pro Rata Share of Land and Mitigation Costs" means, with respect to the 

Authorities, 353% of the total costs of the Land and Mitigation Costs, and with respect 

to the City, 64.7 % of the Land and Mitigation Costs. 

"Pro Rata Share of Preliminary Project Costs Interest Expense" means, with 

respect to the Authorities, 35.3% of the total costs of interest on the Preliminary Project 

Costs identified as Component A in Exhibit A, and with respect to the City, 64.7% of the 

total costs of interest on the Preliminary Project Costs identified as Component A in 

Exhibit A. 

"Project Property" thafl mean all necessary land or rights in land for the Luce 

Bayou Project, including any land necessary to comply with any legal requirements to 

mitigate the environmental impact of the Luce Bayou Project, and any items or costs 

incidental thereto. 

"Projects Contract" shall mean this agreement between CWA and the City. 

"Public Works Director" shall mean the Director of the Department of Public 

Works and Engineering of the City (or the successor equivalent position), or such 

person as he or she shall designate. 

"Substantial Completion" shall mean the time at which the -Luce Bayou Project is 

available for use for its intended purposes as certified by an engineer engaged by CWA. 

"Supplemental Agreement" shall mean one or more agreements between the 

City and CWA necessary to carry out the terms of this Projects Contract. 

"System" has the meaning stated in the Master Ordinance. 
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PROJECT DESIGN, ACQUISITION, AND CONSTRUCTION 

Section 2.01. Luce Bayou Project. As currently reflected in the State of Texas 

2007 Water Plan, and as described in the application for the WIF Bonds, it is 

contemplated that the Luce Bayou Project would include the construction of 

infrastructure sized to transfer approximately 450,000 acre feet per year of the City's 

permitted surface water from the Trinity River to Lake Houston. Such infrastructure is 

envisioned to include the construction of a new pump station on the banks of the Trinity 

River, and necessary pipelines and canals. The Parties acknowledge that components 

and details of the Luce Bayou Project may change as design, permitting, and other 

requirements may dictate. 

Section 2.02. Cooperation Among Parties and Authorities. CWA will be 

solely responsible for all decisions and actions relating to the design, development, 

procurement and construction of all aspects of the Luce Bayou Project. CWA shall 

regularly communicate with the Authorities with respect to the design, development, 

procurement and construction of the Luce Bayou Project, by i) inviting the Authorities to 

participate in certain development and planning meetings between CWA and its 

consultants in order to facilitate communication and input from the Authorities; and ii) 

providing that CWA will provide the Authorities with written monthly (or other than 

monthly if mutually agreed to by CWA and the Authorities) updates regarding the 

progress, status of contracts and other relevant aspects of the Luce Bayou Project. 

While CWA will consider the Authorities' input regarding the Luce Bayou Project, the 

City and the Authorities recognize that such input, communication and status reports 

provided for in this paragraph do not alter CWA's role as the sole project manager of the 



Luce Bayou Project. In addition, CWA will invite the Authorities and the City to all 

meetings between CWA and its consultants, and between CWA and its construction 

contractors, where substantive issues that have a financial or project development 

impact on the Authorities or the City are being discussed. 

(a) Phase I Preliminary Design. Preliminary engineering reports for 

the Luce Bayou Project shall be prepared by the Consultants which shall be submitted 

to and approved by both the Executive Director and the Public Works Director before 

proceeding with Phase 11--Final Design of the Luce Bayou Project. 

(b) Phase II Final Design. CWA intends to commence with Phase II 

Final Design of the Luce Bayou Project by January 1, 2011. Final plans for the Luce 

Bayou Project shall be prepared by the consulting engineers and shall be approved by 

the Public Works Director and the Executive Director prior to advertising for construction 

contracts. 

(c) Permits. Before awarding a construction contract, CWA shall 

cause to be secured all necessary permits for the Luce Bayou Project. 

(d) Land Costs and Mitigation. CWA shall acquire all Project 

Property. CWA intends to use its Available CWA Funds, and the Authorities' funds paid 

to CWA by the City under Section 3.09 to acquire all or a portion of the Project Property 

to be used for right of way and for certain environmental mitigation purposes and to pay 

the Land and Mitigation Costs. If CWA expends such Available CWA Funds for Project 

Property and to pay the Land and Mitigation Costs, the City shall reimburse CWA for 

such expenditures in accordance with Section 3.09 herein. After all Debt Service 
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payments on the W1F Bond and Bonds have been paid and all other obligations under 

this Projects Contract are paid, CWA shall at any time thereafter, upon the request of 

the City, assign to the City all of CWA's rights, title and interest in the Project Property 

and shall execute all documents necessary to effectuate said conveyance. 

CWA will keep an accurate record of all costs of land acquisition and 

mitigation, including appraisals, surveying, negotiations, abstracts, legal opinions and 

condemnation costs which shall be included in the Land and Mitigation Costs as Costs 

of the Luce Bayou Project and shall make this information available to the City. Once 

CWA has completed land acquisition and mitigation, but no later than June 30, 2014, 

CWA will notify the City of the completion (or of any land acquisition and mitigation 

remaining to be completed). CWA agrees to an accounting of the total Land and 

Mitigation Costs. CWA will provide to the City and Authorities a 65-day review and 

comment prior to finalizing the accounting. The payments made by the Authorities and 

the City for Land and Mitigation Costs such that if the City has underpaid the City Pro 

Rata Share of Land and Mitigation Costs or the Authorities' Pro Rata Share of Land and 

Mitigation Costs, taking into account interest accrued, the City will pay such shortfall 

within 60 days of receiving the final accounting, and CWA agrees to refund to the City 

any overpayment, taking into account interest accrued, within 65 days of the final 

accounting if the City has overpaid. 

(e) 	Construction Documents. Construction contract documents for 

the Luce Bayou Project shall be prepared by CWA and shall be approved by the Public 

Works Director and the Executive Director prior to advertising for construction contracts, 

in the case of a competitive bid, or, in the case of alternative delivery methods used by 
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CWA, construction contract documents shall be approved by the Public Works Director 

at such time as provided by applicable law for completion of such documents. 

(f) Construction Bids; Construction Contracts. 	After plans, 

specifications, contract documents, and preliminary plans for financing the Luce Bayou 

Project have been approved by CWA and the City, and CWA has secured financing to 

pay the Construction Costs, CWA shall either take competitive bids on the construction 

of the Luce Bayou Project, or, if CWA and the City determine that it would be more 

advantageous and result in the best and most economical completion of the Luce 

Bayou Project, CWA may utilize alternative delivery methods that may be allowed by 

applicable law. 

(g) Construction. Upon approval by the Public Works Director of the 

award, CWA shall promptly award construction contracts and proceed promptly with 

construction of the Luce Bayou Project. CWA intends that the Luce Bayou Project will 

reach Substantial Completion no later than July 1, 2019. 

(h) Inspection by City. The City's representatives shall have access 

at all times to all work in progress and may make such inspections thereof as it deems 

necessary or desirable and direct attention to the resident engineer in charge of 

supervision of construction on behalf of the Consultant to any deviations from the plans 

and specifications. The City shall also have full access to all contracts, books, records, 

accounts, and physical properties of, or relating to, the Luce Bayou Project during and 

after construction and, upon request of the City, CWA shall furnish the City copies of 

annual audit reports and other periodic reports relating to the construction of the Luce 
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Bayou Project. CWA will respond immediately to any issues raised by the City with 

respect to Luce Bayou Project construction. 

r ;l I I' UI III 
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To finance the Preliminary Project Costs, the City agrees to remit Pledged Revenues to 

CWA or to such other paying agent the amounts necessary to pay Debt Service on the 

WIF Bonds and any refunding thereof, provided that the City consents to such 

refunding. 

Section 3.02. Payments to CWA by City. The City is authorized under Section 

5.9 of the Master Ordinance to pledge payments from funds in the General Purpose 

Fund for various costs, including the Costs of the Luce Bayou Project. The City is 

further obligated, pursuant to Section 7.2 of the Master Ordinance to exercise all 

necessary power and authority to establish, fix, increase, impose and collect rates and 

charges for the use and services of the City's water and sewer system in the amounts 

required to comply with covenants made pursuant to the Master Ordinance ("Rate 

Order Authority"), together with other available funds (including payments from the 

Authorities). In consideration of the design, construction and acquisition by CWA of the 

Luce Bayou Project, the City agrees to cause the financing of the Luce Bayou Project 

through its unconditional obligation of the City to pay Debt Service solely from the 

Pledged Revenues as set forth in this Article III, without demand, notice, or 

counterclaim. The City hereby acknowledges that through its Rate Order Authority the 

City has the authority to and is obligated by entering into this Agreement to maintain 

rates and charges for its water and sewer system, together with other available funds 
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(including payments from the Authorities) sufficient to pay the Debt Service from the 

Pledged Revenues. 

Section 3.03. Construction Costs--Plan of Construction Financing. The 

Parties anticipate that Construction Costs will be financed from Pledged Revenues 

under the "State Participation Program." The City and CWA shall agree upon, in one or 

more Supplemental Agreements, the terms and conditions for financing the cost of 

constructing the Luce Bayou Project. The Cit y  agrees that it will secure Pledged 

Revenues that may be pledged to CWA in a Supplemental Agreement that provides for 

such Pledged Revenues to be used to pay Debt Service on any Bonds issued by CWA 

for the construction of the Luce Bayou Project. CWA agrees that, with respect to 

financing of the construction of the Luce Bayou Project, it shall use its best efforts to 

issue Bonds secured by Pledged Revenues from the City from a Supplemental 

Agreement, however, in addition to or instead of such a financing, CWA reserves the 

right to utilize other financing sources (subject to City consent) that would result in the 

most economical financing or an overall savings for the total Costs of the Luce Bayou 

Project. Such financing sources may include other state funding programs, grant funds, 

or other City or CWA revenues. 

Section 3.04. Debt Service on OWA's Bonds. With respect to the WIF Bonds, 

and, if the City and CWA enter into an agreement pursuant to Section 3.03, with respect 

to Bonds, the City agrees, so long as the WIF Bonds or Bonds (including refunding 

bonds) issued by CWA remain outstanding, the City shall remit, with the approval of the 

City to provide funds for any aspect of the Luce Bayou Project, to the paying agent at 

which such WIF Bonds or Bonds are payable, or upon the request of CWA, to the 

securities depository for the WIF Bonds or Bonds, the respective sums necessary to 
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pay the portion of Debt Service on the WIF Bonds or Bonds, comprising principal and 

interest thereon at the respective times and in the respective amounts as fixed and 

prescribed in the bond resolution under authority of which said WIF Bonds or Bonds are 

issued by CWA. CWA agrees to obtain consent from the City prior to issuing any 

refunding Bonds, or before entering into any credit agreement or other obligation 

authorized under Texas Government Code, Chapter 1371 with respect to the WIF 

Bonds or any other Bonds. Promptly after the WIF Bonds or each series of original or 

refunding Bonds is issued, CWA shall furnish the City a schedule of payments to be 

made on the WIF Bonds or such series of Bonds. 

Section 3.05. Bond Reserve Funds Payments. It is the intent of the Parties 

that any reserve funds required in connection with the issuance of future Bonds will be 

funded with Bond proceeds. The City shall also pay as Debt Service to CWA such 

sums not financed with Bond proceeds as are necessary to restore an amount equal to 

any bond reserve fund requirement in any bond reserve fund created in the bond 

resolution authorizing the issuance of such Bonds if there is an unanticipated draw on 

any bond reserve fund required to pay Debt Service on any future Bonds. Such 

payments shall be made at such times and in such amounts as provided in the bond 

resolution authorizing the Bonds. CWA will consider using Available CWA Revenues 

for reserves if appropriate. 

At no time will the amount held in any reserve fund exceed the amount 

authorized for a "bona fide debt service fund" for tax-exempt obligations, and, to the 

extent not required to pay rebate amounts to the United States, surplus or other 

remaining amounts in the reserve funds will be applied upon the final maturities of 
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principal of and interest on the bonds to pay principal of and interest then due, so that 

on final maturity of the Bonds no balances will remain in any reserve fund. 

Section 3.06. Obligation Expenses, The City shall also pay Obligation 

Expenses as part of Debt Service as directed by CWA. CWA shall either create a 

separate fund or establish a subaccount in another CWA fund into which the payments 

shall be deposited. Moneys in the fund or subaccount shall be used only to pay 

Obligation Expenses. 

Section 3.07. Arbitrage Required to Be Rebated. It is the intent of the parties 

hereto that funds and accounts will be managed, to minimize rebate payments, and so 

that payments are matched to earnings. To the extent practicable, Bonds will be issued 

so that construction funds are expected to be held for periods which qualify for rebate 

exceptions. Earnings on construction funds will be held until the end of the construction 

period, and following a rebate calculation with respect to each series of Bonds at the 

end of such period, will be applied first, (if required) to pay rebate amounts, second, to 

pay additional Luce Bayou Project Costs, and third, to pay Debt Service. To the extent 

of any earnings on any debt service or debt service reserve fund which represent 

surplus in such funds, such surplus will be applied at least annually first, (if required) to 

pay rebate amounts, and second, to pay Debt Service. 

If CVVA does not have funds available for such purposes, the City shall also pay 

to CWA as part of Debt Service for deposit into any rebate fund created in a bond 

resolution (or, at the option of the City, pay directly to the United States Treasury 

Department on behalf of CWA if the City receives CWA's counsel's opinion concurring 

with the amount to be paid) an amount equal to the rebate amount on gross proceeds of 

the WIF Bonds or any Bonds which are issued by CWA with the approval of the City to 
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provide funds to design, construct or acquire the Luce Bayou Project required to be 

rebated by CWA to the United States Treasury Department, if any, in order to maintain 

the exemption of interest on the WIF Bonds or Bonds from federal income taxes. CWA 

agrees to the extent reasonably practicable and cost effective to draw amounts for 

construction in a manner that minimizes the likelihood of rebate payments. CWA shall 

maintain an accounting of such arbitrage required to be rebated, and shall furnish to the 

City (a) a calculation of payments to be made by the City (prepared in a manner and by 

a firm acceptable to CWA and the City) as soon as possible, in no event less than 15 

days, prior to the date such payments are required to be made by CWA to the United 

States Treasury Department and (b) such other reports as the City may reasonably from 

time to time (but not more often than annually) request regarding CWA's accounting, as 

of the close of CWA's most recent fiscal year, for amounts required to be rebated to the 

United States. The City's obligation to make such payments shall not be reduced 

except to the extent that funds are on hand and lawfully available to CWA to make such 

payments when due. 

Section 3.08. Covenants of Payment. CWA covenants that any interest 

earnings from any funds created by any bond resolutions relating to the Bonds shall be 

applied to Debt Service, additional Costs, or payments of rebate amounts as provided in 

Section 3.07. 

Section 3.09. Land and Mitigation Cost-Amortization Payment.. It is the 

intent of the City that the Authorities will pay the estimate of their Pro Rata Share of 

Land and Mitigation Costs to the City and that the City will pay such amounts to CWA. 

The Land and Mitigation Costs are estimated to be $15,000,000. The City shall pay to 

CWA the Authorities' Pro Rata Share of Land and Mitigation Costs in two lump sum 
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the City may repay the City's Pro Rata Share of the Land and Mitigation Costs owed at 

any time by paying the full amount of such costs plus any outstanding interest after 15 

days written notice to CWA (or written waiver of such notice by CWA). 

The City agrees to remit to CWA, from the Pledged Revenues, the Amortization 

Payment on the dates, in the manner, and in the amounts necessary to fully reimburse CWA for 

Land and Mitigation Costs not funded by the City from the Authorities' or City's Pro Rata Share 

of Land and Mitigation Costs in accordance with this Agreement, to the extent of the portion of 

such Project Property utilized for the Luce Bayou Project ("Component B"), all as further 

described in Exhibit "A" attached hereto and incorporated herein for all purposes as such Exhibit 

may be modified to reflect actual expenditures and payments from the City as provided in this 

Section. 

Section 3.10. 	Interest Expenses-Amortization Payment. 

CWA has expended or will expend prior to receiving funding from the WIF Loan 

Available CWA Funds for Preliminary Project Costs, which expenditures have a cost of 

interest due to CWA as a result of CWA advancing such funds (as further detailed in 

Exhibit A, "Component A"). It is the intent of the City that the Authorities will pay the 

estimate of their Pro Rata Share of Preliminary Project Costs Interest Expense to the 

City and that the City will pay such amounts to CWA. The total of such interest expense 

prior to the effective date of this Agreement is $360,836. It is the intent of the City that 

the Authorities will pay to the City the Authorities' Pro Rata Share of Preliminary Project 

Costs Interest Expense, equal to $127,375 no later than January 31, 2009, and that the 

City will pay such amounts to CWA within five business days thereafter. 

The remaining interest expense equal to $233461 is the City's Pro Rata Share of 

the Preliminary Project Costs Interest Expense, and the City intends for CWA to 

continue to finance such costs using Available CWA Revenues. If CWA incurs 
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additional Preliminary Project Costs prior to receiving funds therefore from the WIF 

Loan or prior to receiving payment from the City of the Authorities' Pro Rata Share of 

Preliminary Project Costs Interest Expense, if the City fails to make its payments 

derived from the Authorities on a timely basis, or if the Authorities' Pro Rata Share of 

Preliminary Project Costs Interest Expense exceed the actual interest costs on the 

Preliminary Project Costs, then to the extent of availability of Available CWA Funds, 

CWA may fund such payments and charge interest to the City until reimbursed at the 

prime rate then in effect accordance with the Amortization Payments described in 

Exhibit A. 

As further described in Exhibit A, during the period starting February 1, 2009 

through December 15, 2016 the interest rate will be the prime rate published by the Wall 

Street Journal and will change semi annually on January 1 or July 1st  As further 

described in Exhibit A, starting December 15, 2016 the interest rate charged will be 

fixed through the ultimate repayment period using the 10 year Bond Buyer Revenue 

Bond index beginning December 15, 2016. The repayment term is 20 years with once 

annual principal payments and twice annual interest payments. The payment dates are 

December 15th  and June 15 th.Notwithstanding anything in this Agreement to the 

contrary, the City may repay the City's Pro Rata Share of the Preliminary Project Costs 

Interest Expense owed at any time by paying the full amount of such costs plus any 

outstanding interest after 15 days written notice to CWA (or written waiver of such 

notice by CWA). 

The City agrees to remit to CWA, from the Pledged Revenues, the Amortization 

Payment on the dates, in the manner, and in the amounts necessary to fully reimburse 

CWA for the Component A interest costs not funded by the City from the Authorities' 

20 



Pro Rata Share of Preliminary Project Costs Interest Expense in accordance with this 

Agreement, on expenditures for Preliminary Project Costs, all as further described in 

Exhibit "A" attached hereto and incorporated herein for all purposes as such Exhibit may 

be modified to reflect actual expenditures and payments from the City as provided in 

this Section. 

AUDITS, ACCOUNTS, RECORDS AND REPORTS 

Section 4.01. Accounts, Records, and Accounting Reports. CWA covenants 

and agrees that it will maintain books, records and accounts relating to the design, 

acquisition, and construction of the Luce Bayou Project in keeping with Generally 

Accepted Accounting Principles, and same shall be available for inspection by the City 

at reasonable hours and under reasonable circumstances. 

Section 4.02. Audits, Progress of Construction. At the request of the City, 

CWA will have its books, records, and accounts relating to the construction of the Luce 

Bayou Project audited by a Certified Public Accountant. CWA shall cause its engineers 

to furnish to the City copies of all estimates and progress reports on construction as 

such estimates and reports are prepared and become available. 

T1INI 

TERM, CONVEYANCE OF PROJECT, BONDS, PARITY NOTES, AND OTHER 
OBLIGATIONS AND INITIAL CONTRACT TERMINATION 

Section 5.01. Term and Termination. This Projects Contract shall remain in 

effect until the WIF Bonds and Bonds issued by CWA to finance the Costs of the Luce 

Bayou Project, refunding Bonds issued in lieu of such Bonds, and the City's 

Amortization Payment obligations under Section 3.09, are paid. This Projects Contract 

may be amended, supplemented, and extended by mutual agreement of the parties, but 

21 



not in such manner as to impair the rights of the TWDB or the owners of Bonds issued 

by CWA and secured by a pledge of the payments to be made by the City hereunder. 

Section 5.02. Completion Bonds. Subject to approval of the City Council, the 

City and CWA agree (i) that CWA will be able to issue additional Bonds as may be 

necessary to pay for completion of the Luce Bayou Project incurred in connection With 

the Costs of the Luce Bayou Project, to the extent of unforeseen circumstances 

resulting in shortfalls in available amounts for Luce Bayou Project completion. and 

(ii) agree to enter into such Supplemental Agreements to this Projects Contract as shall 

from time to time be needed to provide for the payment of principal, interest and 

redemption price on such completion Bonds. 

1 I [s U &!AI 

CITY COMMITMENT TO MOVE DIVERSION POINT 

Section 6.01. City Commitment. 	The Parties acknowledge that it is a 

condition precedent to CWA proceeding with the construction of the Luce Bayou 

Project, that the City resolve any water rights or permitting issues relating to moving the 

diversion point on the Trinity River to a point necessary for the Luce Bayou Project to be 

completed and operational. 

ARTICLE 

 7.01. Force Majeure. Except for the City's unconditional obligation to 

make the payments to CWA as provided in this Projects Contract, neither party shall be 

liable in damages or otherwise suffer any default for any delays, failures or omissions 

whatsoever hereunder if caused by force majeure. As used herein, the term "force 

majeure" includes acts of God, drought, insufficiency of water in the Trinity River, fire, 
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storm, flood, landslide, subsidences of land, lightning, earthquake, washout, explosion, 

epidemic, war, acts of enemies or belligerents, sabotage, interference by, orders of, or 

compliance with requests or recommendations of civil or military courts or other 

authorities, federal, state or local, including any agency or person appointed by any 

such authority or by any official thereof (whether de jure or de facto and whether acting 

legally or not), inability to obtain materials, strikes or other differences with labor 

(whether or not within the power of the party to settle the same), breakage or accident 

to machinery, canals, reservoirs or lines of pipe, or to any other cause (whether or not of 

the same class or kind as those set forth above) not due to the willful fault or gross 

negligence of such party, while or so long as performance is prevented by such cause 

and due diligence is being used to resume performance at the earliest practicable time. 

In any such event, prompt notice shall be given by the affected party to the other of the 

existence of such cause and of readiness to resume performance. 

Section 7.02. Third Parties. This Projects Contract shall be for the sole and 

exclusive benefit of the City, CWA, the TWDB, and the owners of the WIF Bonds or the 

Bonds issued by CWA to finance the Costs of the Luce Bayou Project. 

Section 7.03. Severability. In the event any term, covenant or condition herein 

contained shall be held to be invalid by any court of competent jurisdiction, such 

invalidity shall not affect any other term, covenant or condition herein contained, 

provided that such invalidity does not materially prejudice either CWA or the City in their 

respective rights and obligations contained in the valid terms, covenants or conditions 

hereof. 

Section 7.04. Entire Agreement. This Projects Contract merges the prior 

negotiations and understandings of the parties hereto and embodies the entire 
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agreement of the parties and there are not other agreements, assurances, conditions, 

covenants (expressed or implied) or other terms with respect to the Luce Bayou Project, 

whether written or verbal, antecedent or contemporaneous, with the execution hereof. 

Section 705. Written Amendment. Unless otherwise provided herein, this 

Projects Contract may be amended only by written instrument duly executed on behalf 

of the City (by authority of an ordinance duly adopted by the City Council) and CWA. 

Section 7.06. Notices. All notices required or permitted hereunder shall be in 

writing and shall be deemed delivered when actually received or, if earlier, on the third 

(3rd) day following deposit in a United States Postal Service post office or receptacle 

with proper postage affixed (certified mail, return receipt requested) addressed to the 

respective other party at the following address or at such other address as the receiving 

party may prescribe by written notice to the sending party: 

T0CWA: 
Gary Oradat 
Coastal Water Authority 
One Allen Center 
500 Dallas Street 
Suite 2800 
Houston, Texas 77002 

with copies to: 

Barron F. Wallace 
Vinson & Elkins L.L.P. 
1001 Fannin, Suite 2500 
Houston, Texas 77002 

To the City: 

The City of Houston 
611 Walker 
Houston, Texas 77002 
Attn: Director of Public Works and Engineering 



with copies to: 

Legal Department 
900 Bagby, 4th Floor 
Houston, Texas 77002 

Section 7.07. Independent Contractor. CWA is engaged as an independent 

contractor, and all of the services provided for herein shall be accomplished by CWA in 

such capacity. Except as expressly provided herein, the City will have no control or 

supervisory powers as to the manner or method of CWA's performance of the subject 

matter of this Projects Contract All personnel supplied or used by CWA shall be 

deemed employees or subcontractors of CWA and will not be considered employees, 

agents or subcontractors of the City for any purpose whatsoever. CWA shall be solely 

responsible for the compensation of all such personnel, for the withholding of income, 

social security and other payroll taxes and for the coverage of all workers' 

compensation benefits. 

Section 7.08. Non-Waiver. Failure of either party hereto to insist on the strict 

performance of any of the agreements herein or to exercise any rights or remedies 

accruing hereunder upon default or failure of performance shall not be considered a 

waiver of the right to insist on, and to enforce by any appropriate remedy, strict 

compliance with any other obligation hereunder or to exercise any right or remedy 

occurring as a result of any future default or failure of performance. 

Section 7.09. Remedies Cumulative. Except as otherwise provided herein, the 

rights and remedies contained in this Projects Contract shall not be exclusive, but shall 

be cumulative of all rights and remedies now or hereafter existing whether by statute, at 

law, or in equity; provided, however, that neither party may terminate its duties under 

this Projects Contract except in accordance with the provisions hereof. 
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EXECUTED in multiple counterparts at Houston, Texas, as of the date first above 

written. 

ATTEST: 

CITY OF HOUSTON, TEXAS 

By: 
Mayor 

COUNTERSIGNED: 

City Secretary - 
	

City Controller 

APPROVED: 

COASTAL WATER AUTHORITY 

01  

By: 
President 	' 
Board of Directors 

ATTEST: 

e 	ea 
Boa,pI Directors 



EXHIBIT A 
AMORTIZATION PAYMENT SCHEDULE 

Calculation of Payments 

The City will make the Amortization Payments as follows: 

The Amortization Payments will consist of the sum of two components, Component A 
and Component B. Component A consists of the cost of interest on the expenditure of 
Available CWA Funds expended by CWA for Preliminary Project Costs. Component B 
Consists of Land and Mitigation Costs, to the extent of the portion of such Project 
Property utilized for the Luce Bayou Project, including carrying costs due to deferral of 
payments associated with Land and Mitigation Costs. 

Component A 

Preliminary Project Costs were or will be advanced by CWA from Available CWA 
Revenues prior to funding of the WIF Bonds, and will be reimbursed by proceeds from 
the WIF Bonds. The table below indicates the amounts and the dates for such 
Preliminary Project Costs. 



TOTAL 	3,000,00080 

Prime Rates ef91com*erg) 
6/13/2008 8.00% 
5/1512008 8.00% 
1211512008 825% 
6/15/2007 825% 
12/17/2007 7.25% 
611812006 500% 

FOR ILLUSTRATION PURPOSES ONLY 

Coastal Water Authority 	 rates, and oats, factors may, and probably WI' lmpsct SM 
v,lt,.s elTe08d In these schedules The schedules should be e4ludsd 

Component A • SEAL. Funding at Development Costa 
Calculation of Carrying Costs to 1211 5/2006 

over tkne as the ecSuel riming and wei become known and can replace 

EstImated as of Jan. 7, 2008 

Dali Amount 	Source B.. Sal. 	Aitøceble Rate' Aecruit 	Cotepoundtng End Sal. 
6113/2008 200,00000 Per CWA records . 200,000.00 
6/15/2006 200,000.00 6.000% 88.89 68.89 200,088.89 
711112008 92,410.59 Per CWA records 200,006.69 8.000% 1,158.01 292,499.46 
8/1812006 111,340.01 Per CWArecord 292,499.46 6.000% 2,405.00 403.839,49 
911312006 135,435,07 Per CWA records 403,830.49 8.000% 2243.55 5V5.58 
19/10/2006 203,544,03 Per CWA records 544)27556 8.000% 3,241.65 143,920.09 
11114/2006 202,222.96 Per CWA record, 743,920.09 8.000% 5,820.13 945,643.05 
¶2/13/2008 161.356,85 Per CWA records 946,643,05 8.000% 8,100,59 1,107,999.60 
12110006 1.107,99980 8.000% 482.44 21,260.03 1,129,259.93 
1110/2007 175,703.05 Per CWA recordS 1,129,25993 8.000% 6,273.67 1.304,96218 
2/1412007 133,017,80 Per CWA record, 1,304,962.98 6.000% 0,889.72 1,436,080,76 
3/14/2007 98,452.14 Per CWA records 1,430,040.75 8.000% 9,588.64 1.536.492.92 
4/11/2007 123,09689 Per CWArecords 1,538,492,92 8.000% 9,218.96 1.6591888.61 
5/912001 154,863.30 Per cWArecorda 1,859,589.81 8.000% 10,326.34 1,814.483.11 

611312007 87.518,77 Per CWAmcords 1814,453.11 6.000% 13,70920 1,901.969.85 
811552007 1,901,960.48 8.000% 545.32 60,820.14 1.901,700.02 
7111/200? 81,221.10 Per CWA recorda 1,961,790.02 8.250% 11,689.00 2,023,011,12 
8115/2007 61,398,96 Per CWA recorda 2,023,011.12 6.250% 16,76289 2,074.410.08 
9/122007 45,566.10 Per CWA records 2,014,41033 8.280% 12,836,41 2,122,066.15 
19/10/2007 38,969.78 Per CWArecorda 2,122.965.16 8.250% 13,622.37 2,161.056.03 
11121/2007 36,081.10 Per cWAmcorda 2,161,955.93 8.280% 20,313.36 2,100,993.63 
12115/2001 2,199,993,83 8.250% 12,098.90 66,32238 2.290.318.38 
12/22/2007 29,020.36 Per CWArecords 2266,318.38 8.280% 3,657.63 2,315,336,14 

119/2005 45,021.32 Per CWA records 2.315,336,24 8.250% 9,020.11 2.360,350.06 
2113/2008 34,378.58 Per CWA records 2.360,356.08 8.250% 18,391,12 2.394,136.14 
3/1252000 29,77583 Per CWAteoetd, 2,394.738.74 8.260% 15,918.02 2.424.512.57 
4/912006 35,959.62 Per CWAiecordi 2,424,512.87 8.280% 16801.67 2.450,47119 
5/14/2008 51,76420 Per CWA records 2,400,472.19 8.250% 19,735,04 2.512.238.89 
611501005 2,512,238.39 8.250% 17,847.38 99,578.00 2.611,81439 
6/1812006 42,828.09 Per CWA isccrde 2,811,81426 5.000% 1888.26 2,654,642A6 
1123/2008 54,357,34 Per CWA records 2,654,642.45 5.000% 12,004.51 2.718269.82 
8127/2008 70,39483 Per CWAreGCr6S 2.718.999.62 5000% 12,639.72 2.789.393.85 
911512006 ' 	117,727.48 Pu, CWA records 2,789,303.88 5000% 0,973A8 2,901,121.33 
19/15/2005 206,851.45 Per CwArecords 2,901,121,33 8.000% 12,113.01 3,114.002,76 
11115/2008 134,714.00 Per CWArecgr 3,114,002.78 51000% 12,975.01 3,246.116.18 

12/1512000 18,3630 Asewnad 3,248,718.78 5,000% 13,636.32 12,430.31 3,3*800.12 
111512009 - 3,339,500.12 51000% 13,014.38. 3,330,500.12 
1131/2009 3.339,500.12 51000% 1,421.11 21,335.70 3,360.838.62 

113112009 Repayment otExp.ndtsves by WIF Loan Proceeds ($3 IvdSon)(3.000,000.00) 

1/3152009 Balance In Carrying Costs - Component A 360,535.62 

Authoflt1aa RelIc 35.30% 
AuUlcdIse' Share 12705.04 

CIIVs %we at 1/31/2009 233,480.78 

Prepared by  First Southwest Corpany 	
Page 5 at 5 Dow 1Th2105 T,n.5 57 AM w. 1457555 51.5 



To the extent there are further distributions by CWA for such Component A costs prior 
to funding of the WIF Bonds these expenditures will be recorded by CWA in a similar 
table, which will be provided to the City at the time the WIF Bonds is closed. 

Carrying costs associated with Component A costs incurred prior to funding and 
reimbursement by the WIF Bonds will not be reimbursed by the W1F Bonds proceeds. 
These carrying costs will continue to accrue at the rates as provided in the following 
table, as such rates are determined in accordance with the footnotes appended to such 
table, until repaid by the City through this Component A of the Amortization Payments: 

A,2 
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Cent/sell Pqses40 	 sohndtt The ,cheslulwi should be a4usled over time as no act/el I/meg and rates bu.um, 
OreS CmkuIaden 	 knaves and out ipt/on 'w/e$d ,uwnplIOflA 
E,tknutod as 01 Jan. 7, 2009 

A Crryvs Cosl* on Os'aslopssert C Adnsocee 4Cit0 5/irs 04y. 65.70%) 

Carry Cost 
BeØnwn 	 I Repepsosni 	 I 	I Total 

0/1512009 233.461 1.000% 	131.151 5.120 239,889 
12115/2001 239.589 7.000% 8,86 247,075 
6/1512010 247.015 1000% 8.578 20%584 
1211512010 256,654 1000% 8.063 206.837 
8/15/2011 268431 1,000% 9,291 274,934 
1211512011 274,934 1000% 9,623 284,567 
811552012 264.551 1.000% 0.269 204,518 
52115/3012 204.518 7.000% 10,300 304.824 
0/55/2013 304.824 7.000% 10,689 315,482 
1211313013 315.403 7,000% 11,042 320,536 
811512014 326.535 7.000% 51,420 337.984 
12/16/3014 331.964 1.000% 11,528 340,782 
811512018 340,793 7,000% 12,243 352,036 
121150215 362,036 7.000% 12,671 374,707 
8115/2016 374 1707 7.000% 13,115 301,022 
12116/2016 311.022 1,000% 13,514 401.395 
811512017 405,396 6010% 	(4 $5) 11.038 412,434 
1211512011 412,454 5.500% 11.342 423,178 
8115/301$ 423.115 5.600% 11.684 4*430 
12/1512015 4354420 3,600% 11.914 447.406. 

I 	8155019 441.404 5300% 	(53 61278 12,384 12,304 18.565 441,528 
2 	1711512010 441,128 5.500% 6.450 12,131 13,131 15,551 434,678 
3 	6115/2029 434,876 $.500% 5,020 11,864 51,954 15.881 428.045 
4 	12/1812020 420.048 5.500% 61510 51,175 11,171 18,505 421.238 
S 	8155/25121 421,235 5.500% 6,901 55,584 11,584 15.601 414.241 
O 	12/1512021 414,241 6.500% 7,100 11,302 55,390 15,551 407,081 
7 	8115/2022 407,051 5.500% 1.387 11,194 11.104 55,581 3*853 
6 	1211512022 399,553 5.500% 1.505 50,095 50,001 55,551 363,073 
0 	6/15/2023 392,513 5400% 11799 10,752 50.752 18,555 384,273 
10 	12/1513023 364273 5.390% 5,014 10,500 lolm 16,601 375,289 
15 	611552024 316260 5400% 5.234 10.347 10,341 15,551 308.025 
12 	12/15/2024 368.025 5,500% 0.461 10,121 50.121 15,581 350.585 
53 	511552021 359,665 5.500% 8.80$ 5.065 8.685 51451 360,371 
14 	1211512028 350,511 5.500% 8.532 9,540 9,649 15.601 345.000 
15 	811512005 341.539 5580% 0.518 9,403 5,405 15,551 330,781 
IS 	12/1553025 332.781 6.010% 9,430 0,151 0,151 15,881 323.330 
*7 	5/15/3021 3234130 8400% 9510 6,502 5,582 15,551 313.641 
58 	12/15/2027 313.841 $,500% 91598 5.525 8,625 18.561 303.884 
IS 	611512026 303.504 5,500% 50,230 8.355 5,351 15,581 353,454 
20 	1215612023 293.454 5.500% 10,511 0.015 8.079 16.581 252,543 
21 	611542025 212.943 8.500% 10,800 7.731 7,751 15401 212J43 
22 	12/5512029 272.143 5.560% 51,097 7.464 7,484 15.581 281,045 
23 	6/1512030 251.045 5.500% 11,403 1.518 1.118 18.881 240.643 
24 	12/15/2030 240.543 5.500% 15,715 5,555 8.866 151881 231.520 
25 	8115/2031 237,930 5.500% 12.035 5.543 0.543 55.551 22$.558 
25 	5211512031 225.568 5,500% 12.350 5,252 5.212 10.501 216.119 
21 	515553332 213,550 6.500% 12,110 51872 5.512 55.511 200.508 
28 	12115032 200.800 5500% 13,050 5.532 5.522 50.561 161,760 
39 	515512,5332 157750 5,5053% 13,455 51 153 51153 56.581 174.332 
30 	1211552053 574,332 5.500% 13.787 4,194 ,  4,794 18,551 160,544 
31 	515552034 150,544 5.500% 1065 4,415 4,455 15.551 146,370 
32 	1211512034 546.375 5.000% 14.558 4.025 4.025 16,551 131.022 
33 	6/192038 131.522 5400% 14,986 2,625 3.528 50,501 110.565 
34 	12/150235 555,566 5.800% 15.355 3,214 3.214 15,551 101,495 
35 	6/15/203$ 501,495 5.500% 151750 3,791 2.101 10.551 85.706 
36 	12115/2038 55,708 5.500% 10.224 2.351 2.351 15.86* 60.404 
31 	6/1552031 60.454 5.500% 10.571 5.911 1,015 ¶8,051 52,513 
38 	12116/2037 52,813 54530% 17,179 1,452 5.452 15.551 35,654 
39 	51*512036 35,614 5.500% 51.800 961 981 16,161 10,064 
40 	12/15/2035 15,004 5.600% 15,084 497 491 15,501 

447,404 509,794 295.551 143,254 

(A) 51*, aspireft peee for calculation 0/12/1WON be/anne. 
(1) principal wnwtWWw ichedis beicd On leyst eitimated P.5 smill-annual o pa.s40 be,4 on 

eesar*d 1.000% eel 5.500% rites (asn above) and 40 equal enil'wiflu.I pepuestw 
(2$ Actual 9500(515% will Sait with thaose in the iOuiI kit/rat '6/s. 
(3)  tO.y.ec average Var Porn,; 50% and MYOW 5000153551.5%, U Of Aug. 2005 
(4)  10.yssraveoe9. for Bond Buyer Rev Bond Index to 5.236% and 20'yw average is S.882% as of Aug 2006 

(5)  Rat.; most based on published 'PreSs' tend/09 rate or Bond Buyer R~uo Sand Index, 
as approitit/Il. once per ye w an Jun. 15 (or nest business d51e 

(6)  Rate sod smritutsen are 1,0200' at 6/an of repayment Period (12116/2015). based on index at tha t point in t/nO 
$71 The  vetee rs/sdsd in th is table we ossompllone  for modolog p6/70005 only. 

Prepared by F.rt Southwest Company 	 Pdus 2 uS 5 
One 1.'77000 t..reml 07 via ne 1455Ig.8 'AS 



Component B 

CWA expects to expend funds from Available CWA Revenues for Land and Mitigation 
Costs. The following table lists anticipated timing of such expenditures, and CWA will 
provide notice to the City of Land and Mitigation Costs from time to time as such 
expenditures occur, and CWA shall update the table below to reflect such changes. 
Land and Mitigation Cost expenditures may not be funded from proceeds of the WIF 
Bonds. Similar to Component A, CWA will incur carrying costs associated with the Land 
and Mitigation Costs for which the City will not compensate CWA for a number of years, 
until the Amortization Payments commence. The Land and Amortization Costs as listed 
and the carrying costs therefore will accrue at the rates as provided in the following 
table, as such rates are determined in accordance with the footnotes appended to such 
table, until repaid by the City through this Component B of the Amortization Payments: 



FOR ILLUSTRATION PURPOSES ONLY 

Coastal Water AN/horNy  
Houston Comb. Utility 	 liming, ws& and aN/or /acto,s may, .ndpn,bsNy ., ,n,orl ma vaAaei ra84cl*d in /5./I 
Contract Paynwtb 	 achqN/1. ma hu80 should oa ac$us/.d otr tuna as iSa actual Nnmg and 7348*3.0/ma 
Or8*1 Oldonlattoct 	 Snow,, and can wplac. rsSasd assumptions. 
Eatunat.d as of ./an. 7,2110111 

I 	 CnaensM5- IaN/l 	i/I aSon P158*111u 1C*f 51wsOs4y, 34.70%] 

4I;UJ'1 

O/l 512009 7.000% 13). 151 	5.470000 
- 

6.470,000 
12/15,200* 6,410,000 1.000% 226.450 5.806.450 
3115/2010 6,698,460 1.000% 3,235.000 234,378 10,1*826 
12/16/2010 10.155,628 7.000% 355,604 10.521.630 
6/15/2011 10.521.630 7.000% 365,257 10.582.687 
12/1542011 10.500.657 7.000% 361.140 11211,033 
6115/2012 11,211333 1.000% 254,486 11,865,510 
12/l60112 11.655.519 1.000% 400,293 12.013.612 
6/15/2013 12,013,312 7.006% 423,593 12.458,393 
12/15/2013 12,498.306 7.000% 437,374 12.033,739 
61168014 12.933,768 1.000% 452.882 13,368.461 
1211512014 13,388,451 7.000% 488528 13.654.617 
6/15'2015 13.854,917 7.000% 454,934 14.338.501 
1211512015 14,338,901 7.000% 031,591 14,841.196 
3116/2015 14.641,796 7.000% 519,483 *5.881.261 
12/15/2018 15,311,261 7.000% 537,844 13,593,956 
511512017 1556%/0 5.500% 141,151 437220 16,338./25 
12/15/2017 18,335,425 5.500% 440.243 16,756,358 
611312013 18.788,386 5.500% 461,685 11,246.935 

1211802018 17,248,966 6.600% 474,292 17.721.257 
5115/20/9 17,721,251 5.800% 151 248,850 4*7,335 487,335 135.891 17,472,501 
1211512019 17,472,501 5.500% 255,494 480,491 485,497 135,991 17,2*1,107 
511612020 17,211,107 3.500% 262,520 47300 473.420 736,991 16,956.561 
12115/2020 16054,587 5.500% 289,740 488,281 456.251 725,991 15,584,647 
611513021 16.684,547 51500% 271,167 488,839 458,533 735,991 15.401,5/0 
1211612591 18.407,600 5.500111, 254,179 451,211 454,211 735,90* 15.122.915 
6116/2022 16,120,0*1 5.500% 292,811 443480 443,280 735,991 15.830.300 

12/15/2022 15,330,300 5,500% 350M51 435.333 435,333 735,391 15.829,543 
511612023 15,529,343 5.900% 308925 427,585 427,055 735,691 15.220.711 

12/15/2623 15,220.7/i 5.500% 317,421 418,570 415,525 736.991 14.903,256 
811612024 14,903.256 5.800% 3*160 409.541 409.841 136,991 14,171,148 

12115/2024 14577,146 8.600% 335,110 400.573 400,872 735,901 14.242,597 
5115/2025 14,242.027 5600% 344,535 391,885 391.888 735.991 13.197.898 
12115/2025 13,897,682 5.500% 353,804 382.181 3624187 735.001 13.54308 
511612029 13,343.585 5.600% 363,534 372,457 373,461 735.901 13.130,365 
12115/2023 13.150,356 5.500% 373,531 362,450 382,480 738,691 12,505,594 
6115/2021 12,805,534 5.500% 383,803 352,181 353,165 7354901 12.423,021 
12115/2027 12,423,021 5.500% 384,358 361,533 341,536 735,991 12,005.083 
511512025 12,025,653 5.800% 400,202 330,718 335,198 735,99/ 11,623.431 
121151202$ 11,823,481 5.500% 418.346 310,545 319,546 133.501 11,261,116 
5116/2022 11,207,115 5.800% 427,198 306.196 308.195 735,991 10.779.326 

1211512029 10,719,320 5.800% 439,569 266,434 256.431 735.99/ 10,335,151 
6115/2030 10,330261 5.500% 451,6*7 254,343 284443 736,901 9.888.114 

1211512030 9,655,114 5.600% 454,088 271,923 271,903 735,90/ 9.434.065 
611512081 9.424,048 5.600% 476.829 259,161 2* 181 735.001 6,941317 
1211512031 8.947.217 5.600% 480,942 246,048 248,048 735.901 6457,215 
5115/2032 5.457275 5.500% 503,418 232,875 232415 735.991 1.953.550 

1211512032 7,963.060 6.600% 5171280 215,731 218,731 735,991 7.435.599 
51192033 7,438,599 5.506% 531,454 204.508 204,595 735,991 81806,115 
12115,2033 8,905,118 5.500% 546,100 159,801 189,891 735,091 8.359.018 
511512034 5,355,015 5.500% 551,119 /14,673 174,873 735,301 5.181,888 
12115/2084 5,797,593 5.% 518,546 159.442 489,442 735,901 5,221.841 
6/192035 5,221,349 5.500% 592.404 143,581 /43.517 735.191 4.628,246 
12/15/2035 4,825.946 8.800% 505,595 127.296 427,298 735.921 4,020.231 
611612038 4,020,251 5.500% 625.434 110.567 110.567 735,991 3,394,811 

1211612035 3,394,917 5,500% 642.833 931W 93,357 735,901 3,752,154 
611512057 5.753,184 5.500% 580.954 75,585 75,688 135,991  2,001,678 

12/1512037 2.091.878 5.500% 518,464 57,527 57,527 735.991 1,413,414 
6/1503038 1.413,414 5.600% 591,122 36,559 *580 736,901 715293 
12/1512038 716,293 5.300% 716,263 19.808 10,895 735,901 

Principal swor8za04 cdwdule based o n Sn.I e51na,tad P 4/  .er/hwutua4 payments baled on 
/1/umed 7.000% and 5.500% rates (s/I /0045) and 40 .Oual a.miwinua/ pItnefl18. 
Actual p.ynfls will O/ with changes In the actual inlareat rat,. 
10.year evwv. br Primes 58% and 20-year *'/Ir55e is 7.5%, at of Aug. 200* 
10'yaar tvoraga for Bond 8/4.or Rev Bond Idea is 5.238% and 20.yalf ass/age a 5.552% .00/ Aug 2003 
Rate ,t (ea/I beaed on published 'Pr/me' NndlrO ta/a or Sand Buyer Revenue Band Index. 
as appropriate, once par,  yam on June 15 (of neat business dats) 
Rata and smo1,zatI0/Ira 'froaws' at start of repayment period (1211542019). based on IndIa It that po.nt us tins.. 
The rife. rN/acted In 94a tab/catS assusnptons tur 'rodaIIng piipoea4 only. 
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, ANNA RUSSELL, City Secretary of the City of Houston, Texas, do hereby certify that 

the within and foregoing is a true and correct copy of Ordinance 2009-53 passed and 

adopted by the City Council of said City on the 28th day of January, 2009, as the same 

appears in the records in my office. 

WITNESS my hand and the Seal of said City this 18th day of May, 2010. 

I 
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THIS ESCROW AGREEMENT, dated as of July 1, 2010, made by and between Coastal 
Water Authority, a political subdivision of the State of Texas in Harris County, Texas, (the 
"Authority"), acting by and through the Bank of New York Mellon Trust Company, N.A., (the 
"Bank"), as Escrow Agent (the "Escrow Agent") together with any successor in such capacity; 

W ITN ES SETH: 

WHEREAS, pursuant to the Bond Resolution adopted on June 9, 2010, the Authority 
authorized the issuance of $5,115,000 "Coastal Water Authority Contract Revenue Bonds, 
Series 2010", dated July 15, 2010, (the "Bonds") for the purpose of designing the Luce Bayou 
Interbasin Transfer System (the "Project"); and 

WHEREAS, such resolution also confirmed the sale of the Bonds to the Texas Water 
Development Board (the "TWDB"); and 

WHEREAS, the Escrow Agent is a national bank located in the State of Texas, an 
insured depository institution with the Federal Deposit Insurance Corporation, ("FDIC'), and is 
otherwise qualified and empowered to enter into this Escrow Agreement, and hereby 
acknowledges its acceptance of the terms and provisions hereof; and 

WHEREAS, a condition to the purchase of the Bonds by the TWDB is the deposit of the 
proceeds of sale (less amounts to pay costs of issuance) in escrow subject to being withdrawn 
only with the approval of the Executive Administrator of the 1'WDB or an authorized 
representative; provided, however, the funds can be transferred to different investments so long 
as all parties hereto consent to such transfer; 

NOW, THEREFORE, in consideration of the mutual agreements herein contained and in 
consideration of the amount to be paid by the Authority to the Escrow Agent, as set forth on 
Exhibit A, the receipt of which is hereby acknowledged, and in order to secure the delivery of 
the Bonds, the parties hereto mutually undertake, promise and agree for themselves, their 
respective representatives and successors, as follows: 

SECTION 1: Upon the delivery of the Bonds described above, proceeds of sale 
designated in the Bond Resolution to be deposited into the Escrow Fund (less amounts to pay 
costs of issuance) shall be deposited to the credit of a special escrow account maintained at the 
Authority on behalf of the Authority and the TWDB and shall not be commingled with other 
accounts or funds ("Escrow Fund"). The amounts received by the Escrow Agent under this 
Agreement shall not be considered as a banking deposit by the Authority, and the Escrow Agent 
shall have no right to title with respect thereto except as a fiduciary and Escrow Agent under the 
terms of this Agreement. 

These escrowed funds shall be kept in a separate account entitled "Coastal Water 
Authority Contract Revenue Bonds, Series 2010 Escrow Account" and shall not be subject to 
warrants, drafts or checks drawn by the Authority but shall be disbursed or withdrawn to pay the 



costs of the project for which the Bonds were issued (the "Project Costs") in accordance with the 
Bond Resolution and solely upon written authorization from the Executive Administrator, or his 
authorized representative. 

SECTION 2: All cash deposited to the credit of such escrow account and any accrued 
interest in excess of the amounts insured by the FDIC and remaining uninvested under the terms 
of this Agreement shall be continuously secured by a valid pledge of direct obligations of the 
United States of America or other collateral meeting the requirements of the Public Funds 
Collateral Act, Chapter 2257, TEX. GOVT CODE ANN., as amended. 

SECTION 3: While funds are held in escrow, the Bank shall only invest escrowed funds 
in investments that are authorized by the Public Funds Investment Act, Chapter 2256, TEX. 
GOVT CODE ANN., as amended. It is the Authority's responsibility to direct the Escrow 
Agent to invest all public funds in a manner that is consistent not only with the Public Funds 
Investment Act but also with its own written investment policy. The Escrow Agent shall not be 
liable or responsible for any diminution in value of any assets held hereunder which may result 
from any investments or reinvestment made in accordance with any provision which may be 
contained herein. 

SECTION 4: The Bank shall not honor any disbursement from the escrow fund, or any 
portion thereof, unless and until it has been supplied with written approval and consent by the 
Executive Administrator of the TWDB or an authorized TWDB representative. However, no 
written approval and consent by the Executive Administrator shall be required if the 
disbursement involves transferring funds from one investment to another provided that all such 
investments are consistent with the requirements of the Public Funds Investment Act. 

SECTION 5: Any sums remaining unexpended in the escrow account after completion 
of the Project and after the final accounting has been submitted to and approved by the TWDB 
shall be transferred to the Authority within thirty (30) days of such approval by the TWDB. 

SECTION 6: The Bank shall be authorized to accept and rely upon the certifications and 
documents furnished to the Bank by the Authority and shall not be liable for the payment of any 
funds made in reliance in good faith upon such certifications or other documents or approvals, as 
herein recited. 

SECTION 7: LIABILITY. To the extent permitted by law, the Escrow Agent shall not 
be liable for any act done or step taken or omitted by it or any mistake of fact or law, except for 
its negligence or default or failure in the performance of any obligation imposed upon it 
hereunder. The Escrow Agent shall not be responsible in any manner for any proceedings in 
connection with the Bonds or any recitation contained in the Bonds. If the Escrow Agent renders 
any service hereunder not provided for in this Agreement, or the Escrow Agent is made a party 
to or intervenes in any litigation pertaining to this Agreement or institutes interpleader 
proceedings relative hereto, the Escrow Agent shall be compensated reasonably by the Authority 
for such extraordinary services and reimbursed for any and all claims, liabilities, losses, 
damages, fines, penalties, and expenses, including out-of-pocket and incidental expenses and 
legal fees occasioned thereby. 

2 
US 370367v.I 



SECTION 8: RECORDS. The Escrow Agent will keep complete and correct books of 
record and account relating to the receipts, disbursements, allocations and application of the 
money deposited to the Escrow Fund, and investments of the Escrow Fund and all proceeds 
thereof. The records shall be available for inspection at reasonable hours and under reasonable 
conditions by the Authority and the TWDB. 

SECTION 9: MERGER/CONSOLIDATION. In the event that the Escrow Agent 
merges or consolidates with another bank or sells or transfers substantially all of its assets or 
corporate trust business, then the successor bank shall be the successor Escrow Agent without 
the necessity of further action as long as the successor bank is a state or national bank as well as 
an FDIC-insured depository institution. If the merger, consolidation or other transfer has 
occurred between state banks, the newly-created entity shall forward the certificate of merger or 
exchange issued by the Texas Department of Banking as well as the statement filed with the 
pertinent chartering authority, if applicable, to the TWDB within a reasonable time of such 
merger, consolidation or exchange. 

SECTION 10: AMENDMENT. This Agreement maybe amended from time to time as 
necessary with the consent of the Authority and the TWDB, but no such amendments shall 
increase the liabilities or responsibilities or diminish the rights of the Bank without its consent. 

SECTION 11: TERMINATION. In the event that this escrow agreement is terminated 
by either the Authority or by the Bank, the Escrow Agent must report said termination in writing 
to the TWDB within 5 business days of such termination. The Authority is responsible for 
ensuring that the following criteria are satisfied in selecting the successor escrow agent and 
notifying the TWDB of the change in escrow agents: (a) the successor escrow agent must be an 
FDIC-insured state or national bank designated by the Texas Comptroller as a state depository; 
(b) the successor escrow agent must retained prior to or at the time of the termination; (c) an 
escrow agreement must be executed by and between the Authority and the successor escrow 
agent and must contain the same or substantially similar terms and conditions as are present in 
this escrow agreement; and (d) the Authority must forward a copy of the executed escrow 
agreement with the successor escrow agent within 5 business days of said termination. No funds 
shall be released by the TWDB until it has received, reviewed and approved the escrow 
agreement with the successor escrow agent. The Escrow Agent may resign as such following the 
giving of thirty (30) days prior written notice to the other parties hereto. Similarly, the Escrow 
Agent may be removed and replaced following the giving of thirty (30) days prior written notice 
to the Escrow Agent by the other parties hereto. In either event, the duties of the Escrow Agent 
shall terminate thirty (30) days after receipt of such notice (or as of such earlier date as may be 
mutually agreeable); and the Escrow Agent shall then deliver the balance of the moneys or assets 
then in its possession to a successor escrow agent as shall be appointed by the other parties 
hereto as evidenced by a written notice filed with the Escrow Agent. If the other parties hereto 
have failed to appoint a successor prior to the expiration of thirty (30) days following receipt of 
the notice of resignation or removal, the Escrow Agent may appoint a successor or petition any 
court of competent jurisdiction for the appointment of a successor escrow agent or for other 
appropriate relief, and any such resulting appointment shall be binding upon all of the parties 
hereto. 
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SECTION 12: EXPIRATION. This Escrow Agreement shall expire upon final transfer 
of the funds in the Escrow Account to the Authority. 

SECTION 13: ASSIGNABILITY. This Agreement shall not be assignable by the 
parties hereto, in whole or in part, and any attempted assignment shall be void and of no force 
and effect. 

SECTION 14: CHOICE OF LAW. This Agreement shall be governed exclusively by 
the applicable laws of the State of Texas. Should a controversy arise, either party hereto may 
introduce the dispute into the Travis County District Court for adjudication thereof. 

SECTION 15: This Agreement evidences the entire Escrow Agreement between the 
Escrow Agent and the Authority and supercedes any other agreements, whether oral or written, 
between the parties regarding the Funds or this escrow account. No modification or amendment 
of this Agreement shall be valid unless the same is in writing and is signed by the Authority and 
consented to by the Escrow Agent and the TWDB. 

SECTION 16: If any term, covenant, condition or provision of this Agreement is held 
by a court of competent jurisdiction to be invalid, void or unenforceable, the remainder of the 
provisions shall remain in full force and effect and shall in no way be affected, impaired or 
invalidated thereby. 

[Intentionally left blank, signature pages follow] 
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IN WITNESS WHEREOF, the parties hereto have executed this Agreement as of the day 
and year first above written. 

COASTAL WATER AUTHORITY 

By:  X /U  (2zu~- 
ExecutiV Director 

Address: 500 Dallas, Suite 2800 
Houston, Texas 77002 

(SEAL) 

[Intentionally left blank, additional signature page follows] 
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THE BANK OF NEW YORK MELLON TRUST COMPANY, N.A., 
as Escrow Agent 

By: 
Title: 

Address: c \C Cc 	A 

S-)IVE 	'• 

(SEAL) 

US 370367v.1 



Exhibit A 

Fee Schedule 



BNY MELLON 

rrrirnr 
Coastal Water Authority 2010 Luce Bayou Project Escrow 

Acceptance Fee 	 waived 
A one-time charge covering the Bank Officer's review of governing documents. communication Nvith members 
of the closing party, including representatives of the issuer, investment banker(s) and attorney (s), establishment 
of procedures and controls, set-tip of trust accounts and tickler suspense items and the receipt and 
disbursement/investment of bond proceeds. This fee is payable on the closing date. 

Annual Administration Fee 	 $500 
An annual charge covering the duties and responsibilities related to account administration. Fees will not be 
pro-rated. This fee is payable in advance. 

Investment Compensation 	 Waived 
With respect to investments in money market mutual funds, the investment maintenance fee will be calculated 
at an annual rate of 4 (WAIVED) basis points on average total monthly account balances. With respect to 
investments in money market mutual funds for which BNYPviL provides shareholder services BNYlv1 (or its 
affiliates) may also receive and retain additional fees from the mutual funds (or their affiliates) for shareholder 
services as set forth in the Authorization and Direction to BNYM to Invest Cash Balances in Money Market 
Mutual Funds, 

BNYM will charge a $125 transaction fee for the purchase or sale of commercial paper and U.S. treasuries and 
agencies, and other securities. 

Requisition/Disbursement Fee (Check or 
Wire) Per Transaction 

A fee of $25 per disbursement will be assessed for each cash disbursement or requisition. 

Out-of-Pocket Expenses 	 6% of Annual Fee 
Additional out-of-pocket expenses may include, but are not limited to, telephone, facsimile, courier, 
copying, postage, and supplies. 

Extraordinary Services/Misc Fees: 	 At Appraisal 
The charges for performing extraordinary or other services not contemplated at the time of the execution of the 
transaction or not specifically covered elsewhere in this schedule will be commensurate with the service to be 
provided and may be charged in BNYM's sole discretion. If it is contemplated that the Trustee hold and/or 

The Bank of New York Mellon Trust Company, N. A. 
909 Congress, Suite 500, Austin, TX 78701 



BNY IMELLOI\T 

value collateral or enter into any investment contract, forward purchase or similar or other agreement, 
additional acceptance, administration and counsel review fees will be applicable to the agreement governing 
such services. If the bonds are converted to certificated form, additional annual fees will be charged for any 
applicable tender agent and/or registrar/paying agent services. Additional information will be provided at such 
time. Should this transaction terminate prior to closing, all out-of-pocket expenses incurred, including legal 
fees, will be billed at cost. if all outstanding bonds of a series are defeased or called in full prior to their 
maturity, a termination fee may be assessed at that time. 

These extraordinary services may include, but are not limited to, supplemental agreements, consent operations, 
unusual releases, sinking fund redemptions the preparation of special or interim reports, custody of collateral, a 
one-time fee to be charged upon termination of an engagement. Additional fees may be required for 
remarketing processing (e.g., $50 per tender settled). A failed remarketing would entail additional handling of 
the bonds with fees dependent on the custody and disposition of the bonds. Counsel, accountants, special 
agents and others will be charged at the actual amount of fees and expenses billed, UCC filing fees, money 
market sweep fees, auditor confirmation fees, wire transfer fees, transaction fees to settle third-party trades and 
reconcilement fees to balance trust account balances to third-party investment provider statements 

Annual fees include one standard audit confirmation per year without charge. Standard audit confirmations 
include the final maturity date, principal paid, principal outstanding, interest cycle, interest paid, cash and asset 
information, interest rate, and asset statement information. Non-standard audit confirmation requests may be 
assessed an additional fee. 

Terms and Disclosures 
Terms of Proposal 
Final acceptance of the appointment under the Indenture is subject to approval of authorized officers of BNYM 
and full review and execution of all documentation related hereto. Please note that if this transaction does not 
close, you will be responsible for paying any expenses incurred, including Counsel Fees. We reserve the right 
to terminate this offer if we do not enter into final written documents within three months from the date this 
document is first transmitted to you. Fees may be subject to adjustment during the life of the engagement. 

Customer Notice Required by the USA Patriot Act 
To help the US government fight the funding of terrorism and money laundering activities, US Federal law 
requires all financial institutions to obtain, verify, and record information that identifies each person (whether 
an individual or organization) for which a relationship is established. 

What this means to you: When you establish a relationship with BNYIVI, we will ask you to provide certain 
information (and documents) that will help us to identify you. We will ask for your organization's name, 
physical address, tax identification or other government registration number and other information that will 
help us to identify you. We may also ask for a Certificate of Incorporation or similar document or other 
pertinent identifying documentation for your type of organization. 

We thank you for your assistance 

The Bank of New York Mellon Trust Company, N.A. 
909 Congress, Suite 500, Austin, TX 78701 



Accepted By: 
Signature: 
Date: 	 iu1y Y , 2010 

For BNYM: 
. \ JL 

'1.ine 7, 201b 

Title 
Chief '-, Financial Officer 

John J. Baldwin Seth  Crone 
Vice President 	V. 

BNY MELLON 

Upon acceptance, an authorized representative of the Obligor is responsible for signing the fee schedule and 
returning an original to the administrator listed in the cover letter. 

The Bank of New York Mellon Tmst Company, NA 
909 Congress, Suite 500, Austin, TX 78701 
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*** PRELIMINARY - FOR DISCUSSION PURPOSES ONLY ***

Coastal Water Authority - Luce Bayou Financing Plan

Based on Calendar Year Annual Totals

Draft Prepared as of July 9, 2015

Summary Cash Flow Estimate (Excluding Operating Costs)

Proposed Proposed Proposed Proposed

YE

12/31

Contract Payment

from City of

Houston Combined

Utility System

Expected Debt

Service Reserve

Funds Available

Series 2010

Bonds

Series 2014

Bonds

Total Debt

Service (Net of

Expected DS

Reserve Fund

Release)

Contract Payment

from City of

Houston Combined

Utility System WIF 2009 WIF 2010

2009 and 2010

WIF

Repayment

2013

Participation

Repayment

2015

Participation

Repayment

2016

Participation

Repayment

2017

Participation

Repayment

Combined

Participation

Repayment

T

W

D

B

A

d

2017 Bond

Repayment

Estimated

Financing

Payments

Combined

Contract

Payments from

City

Combined Debt

Service

Payments

2015 5,479,181 3,037,050 2,442,131 5,479,181 266,951 - - - 266,951 - - - 266,951 - 266,951 5,746,132 5,746,132

2016 6,467,331 4,025,850 2,441,481 6,467,331 266,951 - - - 266,951 - - - 266,951 - 266,951 6,734,282 6,734,282

2017 6,467,931 4,027,850 2,440,081 6,467,931 400,426 - - - 400,426 - - - 400,426 - 400,426 6,868,357 6,868,357

2018 6,464,731 4,020,850 2,443,881 6,464,731 2,122,450 - - - 533,901 565,109 - - 1,099,010 1,023,440 2,122,450 8,587,181 8,587,181

2019 6,469,681 4,023,600 2,446,081 6,469,681 7,231,806 3,092,031 56,423 3,148,453 734,114 565,109 1,364,600 - 2,663,823 1,419,530 7,231,806 13,701,488 13,701,488

2020 6,496,931 4,025,100 2,471,831 6,496,931 9,079,611 3,239,153 535,448 3,774,600 934,327 847,664 1,364,600 737,150 3,883,740 1,421,270 9,079,611 15,576,542 15,576,542

2021 6,463,931 4,020,100 2,443,831 6,463,931 10,242,566 3,238,676 532,952 3,771,628 1,134,540 1,130,218 2,046,900 737,150 5,048,808 1,422,130 10,242,566 16,706,497 16,706,497

2022 6,463,081 4,018,500 2,444,581 6,463,081 11,913,818 3,238,589 534,281 3,772,870 1,334,753 1,554,050 2,729,200 1,105,725 6,723,728 1,417,220 11,913,818 18,376,899 18,376,899

2023 6,463,081 4,015,500 2,447,581 6,463,081 13,735,330 3,239,632 534,684 3,774,316 1,334,753 1,977,882 3,752,650 1,474,300 8,539,584 1,421,430 13,735,330 20,198,412 20,198,412

2024 6,457,331 4,014,750 2,442,581 6,457,331 15,730,541 3,236,785 534,378 3,771,163 1,334,753 2,401,714 4,776,100 2,027,163 10,539,729 1,419,650 15,730,541 22,187,873 22,187,873

2025 6,699,254 4,321,327 7,575,750 3,444,831 6,699,254 18,801,064 3,240,363 533,265 3,773,627 2,400,436 2,825,546 5,799,550 2,580,025 13,605,557 1,421,880 18,801,064 25,500,318 25,500,318

2026 3,438,831 3,438,831 3,438,831 20,371,932 3,235,352 536,591 3,771,943 2,400,436 2,825,546 6,823,000 3,132,888 15,181,869 1,418,120 20,371,932 23,810,763 23,810,763

2027 3,442,331 3,442,331 3,442,331 20,924,422 3,237,141 534,180 3,771,321 2,400,436 2,825,546 6,823,000 3,685,750 15,734,732 1,418,370 20,924,422 24,366,753 24,366,753

2028 3,444,581 3,444,581 3,444,581 22,094,282 3,235,482 535,965 3,771,447 2,400,436 3,996,129 6,823,000 3,685,750 16,905,315 1,417,520 22,094,282 25,538,863 25,538,863

2029 3,444,031 3,444,031 3,444,031 22,860,093 - 537,064 537,064 2,400,436 5,166,712 9,649,671 3,685,750 20,902,569 1,420,460 22,860,093 26,304,125 26,304,125

2030 3,442,625 3,442,625 3,442,625 27,210,682 - 532,408 532,408 2,400,436 5,166,712 12,476,343 5,212,704 25,256,194 1,422,080 27,210,682 30,653,307 30,653,307

2031 3,445,000 3,445,000 3,445,000 28,200,638 - - - 2,400,436 5,166,712 12,476,343 6,739,657 26,783,148 1,417,490 28,200,638 31,645,638 31,645,638

2032 3,442,200 3,442,200 3,442,200 28,514,044 - - - 2,709,753 5,166,712 12,476,343 6,739,657 27,092,464 1,421,580 28,514,044 31,956,244 31,956,244

2033 3,439,800 3,439,800 3,439,800 28,510,654 - - - 2,708,703 5,166,712 12,476,343 6,739,657 27,091,414 1,419,240 28,510,654 31,950,454 31,950,454

2034 - 3,447,600 3,447,600 - 28,511,735 - - - 2,708,554 5,166,712 12,476,343 6,739,657 27,091,265 1,420,470 28,511,735 28,511,735 28,511,735

2035 - - 27,341,992 - - - 2,709,704 3,996,129 12,476,343 6,739,657 25,921,832 1,420,160 27,341,992 27,341,992 27,341,992

2036 - - 26,541,178 - - - 2,707,641 6,025,899 9,649,671 6,739,657 25,122,868 1,418,310 26,541,178 26,541,178 26,541,178

2037 - - 28,300,015 - - - 2,707,365 6,028,762 12,931,375 5,212,704 26,880,205 1,419,810 28,300,015 28,300,015 28,300,015

2038 - - 30,070,548 - - - 2,708,646 6,026,102 12,930,125 6,986,125 28,650,998 1,419,550 30,070,548 30,070,548 30,070,548

2039 - - 30,061,795 - - - 2,706,256 6,027,884 12,927,500 6,982,625 28,644,265 1,417,530 30,061,795 30,061,795 30,061,795

2040 - - 30,068,644 - - - 2,708,318 6,028,811 12,927,625 6,985,250 28,650,004 1,418,640 30,068,644 30,068,644 30,068,644

2041 - - 30,064,528 - - - 2,706,160 6,027,599 12,929,500 6,983,500 28,646,758 1,417,770 30,064,528 30,064,528 30,064,528

2042 - - 30,071,788 - - - 2,709,780 6,028,073 12,927,250 6,986,875 28,651,978 1,419,810 30,071,788 30,071,788 30,071,788

2043 - - 30,073,319 - - - 2,708,711 6,030,209 12,929,875 6,984,875 28,653,669 1,419,650 30,073,319 30,073,319 30,073,319

2044 - - 30,067,236 - - - 2,707,951 6,028,620 12,931,250 6,982,125 28,649,946 1,417,290 30,067,236 30,067,236 30,067,236

2045 - - 30,066,197 - - - 2,707,267 6,027,935 12,930,375 6,983,000 28,648,577 1,417,620 30,066,197 30,066,197 30,066,197

2046 - - 30,076,123 - - - 2,710,424 6,027,404 12,931,125 6,986,750 28,655,703 1,420,420 30,076,123 30,076,123 30,076,123

2047 - - 27,357,359 - - - - 6,026,529 12,927,375 6,982,875 25,936,779 1,420,580 27,357,359 27,357,359 27,357,359

2048 - - 25,943,820 - - - - 6,030,195 12,927,875 6,985,750 25,943,820 - 25,943,820 25,943,820 25,943,820

2049 - - 25,943,668 - - - - 6,027,918 12,931,125 6,984,625 25,943,668 - 25,943,668 25,943,668 25,943,668

2050 - - 25,944,130 - - - - 6,029,505 12,930,750 6,983,875 25,944,130 - 25,944,130 25,944,130 25,944,130

2051 - - 19,913,125 - - - - - 12,930,375 6,982,750 19,913,125 - 19,913,125 19,913,125 19,913,125

2052 - - 6,985,375 - - - - - - 6,985,375 6,985,375 - 6,985,375 6,985,375 6,985,375

97,931,867 7,768,927 46,804,900 58,895,894 97,931,867 801,880,833 32,233,201 5,937,639 38,170,840 65,703,748 146,932,350 330,403,500 178,481,375 721,520,974 42,189,020 801,880,833 899,812,700 899,812,700

Payments from City of Houston to Coastal Water Authority for debt servicing are made under separate and individual contractual arrangements, which are split into their separate components in the presentation above.

Please see explanatory notes on other pages. Rates and other assumptions may vary significantly in the future.

Prepared by First Southwest Company

7/9/2015 2:41 PM Luce Bayou Model - Coastal Water Authority (2015-07-09 SWIFT Application).xlsx
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*** PRELIMINARY - FOR DISCUSSION PURPOSES ONLY ***

Coastal Water Authority

Luce Bayou - Pro Forma Debt Plan - Construction

Draft Prepared as of July 9, 2015

Participation Financing - TWDB - 2015

A B C A+B+C

Date Principal Rate

Calculated

Interest

Deferred

Interest

Current Interest

Paid

Deferred Interest

Paid

Total

Participation

Payment

Calendar Year

Total

COH Fiscal Year

Total

12/15/2015 - 0.000%

6/15/2016 - 0.000% 1,412,773 1,412,773 - - -

12/15/2016 - 0.000% 1,412,773 1,412,773 - - - -

6/15/2017 - 0.000% 1,412,773 1,412,773 - - - -

12/15/2017 - 0.000% 1,412,773 1,412,773 - - -

6/15/2018 - 0.000% 1,412,773 1,130,218 282,555 - 282,555 282,555

12/15/2018 - 0.000% 1,412,773 1,130,218 282,555 - 282,555 565,109

6/15/2019 - 0.000% 1,412,773 1,130,218 282,555 - 282,555 565,109

12/15/2019 - 0.000% 1,412,773 1,130,218 282,555 - 282,555 565,109

6/15/2020 - 0.000% 1,412,773 988,941 423,832 - 423,832 706,386

12/15/2020 - 0.000% 1,412,773 988,941 423,832 - 423,832 847,664

6/15/2021 - 0.000% 1,412,773 847,664 565,109 - 565,109 988,941

12/15/2021 - 0.000% 1,412,773 847,664 565,109 - 565,109 1,130,218

6/15/2022 - 0.000% 1,412,773 635,748 777,025 - 777,025 1,342,134

12/15/2022 - 0.000% 1,412,773 635,748 777,025 - 777,025 1,554,050

6/15/2023 - 0.000% 1,412,773 423,832 988,941 - 988,941 1,765,966

12/15/2023 - 0.000% 1,412,773 423,832 988,941 - 988,941 1,977,882

6/15/2024 - 0.000% 1,412,773 211,916 1,200,857 - 1,200,857 2,189,798

12/15/2024 - 0.000% 1,412,773 211,916 1,200,857 - 1,200,857 2,401,714

6/15/2025 - 0.000% 1,412,773 - 1,412,773 - 1,412,773 2,613,630

12/15/2025 - 0.000% 1,412,773 - 1,412,773 - 1,412,773 2,825,546

6/15/2026 - 0.000% 1,412,773 - 1,412,773 - 1,412,773 2,825,546

12/15/2026 - 0.000% 1,412,773 - 1,412,773 - 1,412,773 2,825,546

6/15/2027 - 0.000% 1,412,773 - 1,412,773 - 1,412,773 2,825,546

12/15/2027 - 0.000% 1,412,773 - 1,412,773 - 1,412,773 2,825,546

6/15/2028 - 0.000% 1,412,773 - 1,412,773 - 1,412,773 2,825,546

12/15/2028 - 0.000% 1,412,773 (1,170,583) 1,412,773 1,170,583 2,583,356 3,996,129

6/15/2029 - 0.000% 1,412,773 (1,170,583) 1,412,773 1,170,583 2,583,356 5,166,712

12/15/2029 - 0.000% 1,412,773 (1,170,583) 1,412,773 1,170,583 2,583,356 5,166,712

6/15/2030 - 0.000% 1,412,773 (1,170,583) 1,412,773 1,170,583 2,583,356 5,166,712

12/15/2030 - 0.000% 1,412,773 (1,170,583) 1,412,773 1,170,583 2,583,356 5,166,712

6/15/2031 - 0.000% 1,412,773 (1,170,583) 1,412,773 1,170,583 2,583,356 5,166,712

12/15/2031 - 0.000% 1,412,773 (1,170,583) 1,412,773 1,170,583 2,583,356 5,166,712

6/15/2032 - 0.000% 1,412,773 (1,170,583) 1,412,773 1,170,583 2,583,356 5,166,712

12/15/2032 - 0.000% 1,412,773 (1,170,583) 1,412,773 1,170,583 2,583,356 5,166,712

6/15/2033 - 0.000% 1,412,773 (1,170,583) 1,412,773 1,170,583 2,583,356 5,166,712

12/15/2033 - 0.000% 1,412,773 (1,170,583) 1,412,773 1,170,583 2,583,356 5,166,712

6/15/2034 - 0.000% 1,412,773 (1,170,583) 1,412,773 1,170,583 2,583,356 5,166,712

12/15/2034 - 0.000% 1,412,773 (1,170,583) 1,412,773 1,170,583 2,583,356 5,166,712

6/15/2035 - 0.000% 1,412,773 (1,170,583) 1,412,773 1,170,583 2,583,356 5,166,712

12/15/2035 - 0.000% 1,412,773 - 1,412,773 - 1,412,773 3,996,129

Prepared by First Southwest Company

7/9/2015 2:41 PM Luce Bayou Model - Coastal Water Authority (2015-07-09 SWIFT Application).xlsx



*** PRELIMINARY - FOR DISCUSSION PURPOSES ONLY ***

Coastal Water Authority

Luce Bayou - Pro Forma Debt Plan - Construction

Draft Prepared as of July 9, 2015

Participation Financing - TWDB - 2015

A B C A+B+C

Date Principal Rate

Calculated

Interest

Deferred

Interest

Current Interest

Paid

Deferred Interest

Paid

Total

Participation

Payment

Calendar Year

Total

COH Fiscal Year

Total

6/15/2036 3,265,000 3.960% 1,412,773 - 1,412,773 - 4,677,773 6,090,546

12/15/2036 - 0.000% 1,348,126 - 1,348,126 - 1,348,126 6,025,899

6/15/2037 3,400,000 3.970% 1,348,126 - 1,348,126 - 4,748,126 6,096,252

12/15/2037 - 0.000% 1,280,636 - 1,280,636 - 1,280,636 6,028,762

6/15/2038 3,535,000 3.970% 1,280,636 - 1,280,636 - 4,815,636 6,096,272

12/15/2038 - 0.000% 1,210,466 - 1,210,466 - 1,210,466 6,026,102

6/15/2039 3,680,000 3.970% 1,210,466 - 1,210,466 - 4,890,466 6,100,932

12/15/2039 - 0.000% 1,137,418 - 1,137,418 - 1,137,418 6,027,884

6/15/2040 3,830,000 3.970% 1,137,418 - 1,137,418 - 4,967,418 6,104,836

12/15/2040 - 0.000% 1,061,393 - 1,061,393 - 1,061,393 6,028,811

6/15/2041 3,990,000 4.270% 1,061,393 - 1,061,393 - 5,051,393 6,112,785

12/15/2041 - 0.000% 976,206 - 976,206 - 976,206 6,027,599

6/15/2042 4,165,000 4.290% 976,206 - 976,206 - 5,141,206 6,117,412

12/15/2042 - 0.000% 886,867 - 886,867 - 886,867 6,028,073

6/15/2043 4,350,000 4.300% 886,867 - 886,867 - 5,236,867 6,123,734

12/15/2043 - 0.000% 793,342 - 793,342 - 793,342 6,030,209

6/15/2044 4,540,000 4.320% 793,342 - 793,342 - 5,333,342 6,126,684

12/15/2044 - 0.000% 695,278 - 695,278 - 695,278 6,028,620

6/15/2045 4,740,000 4.330% 695,278 - 695,278 - 5,435,278 6,130,556

12/15/2045 - 0.000% 592,657 - 592,657 - 592,657 6,027,935

6/15/2046 4,950,000 4.360% 592,657 - 592,657 - 5,542,657 6,135,314

12/15/2046 - 0.000% 484,747 - 484,747 - 484,747 6,027,404

6/15/2047 5,170,000 4.370% 484,747 - 484,747 - 5,654,747 6,139,494

12/15/2047 - 0.000% 371,782 - 371,782 - 371,782 6,026,529

6/15/2048 5,405,000 4.380% 371,782 - 371,782 - 5,776,782 6,148,565

12/15/2048 - 0.000% 253,413 - 253,413 - 253,413 6,030,195

6/15/2049 5,645,000 4.390% 253,413 - 253,413 - 5,898,413 6,151,826

12/15/2049 - 0.000% 129,505 - 129,505 - 129,505 6,027,918

6/15/2050 5,900,000 4.390% 129,505 - 129,505 - 6,029,505 6,159,010 6,029,505

Total 66,565,000 80,367,350 - 63,979,186 16,388,164 146,932,350 146,932,350 146,932,350

Note: These projections are based on assumed rates for financings occuring in 2015 through 2018. While the assumptions

are meant to be conservative (high), actual rates will differ in those future years, and may be considerably different.

The market for debt at that time could require higher rates than assumed in these projected numbers.

The repayment amortization of the participation could differ, and require refinancing earlier than these schedules indicate.

Prepared by First Southwest Company
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*** PRELIMINARY - FOR DISCUSSION PURPOSES ONLY ***

Coastal Water Authority

Luce Bayou - Pro Forma Debt Plan - Construction

Draft Prepared as of July 9, 2015

Participation Financing - TWDB - 2016

A 5.000% B C A+B+C

Date Principal Rate

Calculated

Interest

Deferred

Interest

Current Interest

Paid

Deferred Interest

Paid

Total

Participation

Payment

Calendar Year

Total

COH Fiscal Year

Total

12/15/2016 -

6/15/2017 - 0.000% 3,411,500 3,411,500 - - -

12/15/2017 - 0.000% 3,411,500 3,411,500 - - - - -

6/15/2018 - 0.000% 3,411,500 3,411,500 - - - -

12/15/2018 - 0.000% 3,411,500 3,411,500 - - - -

6/15/2019 - 0.000% 3,411,500 2,729,200 682,300 - 682,300 682,300

12/15/2019 - 0.000% 3,411,500 2,729,200 682,300 - 682,300 1,364,600

6/15/2020 - 0.000% 3,411,500 2,729,200 682,300 - 682,300 1,364,600

12/15/2020 - 0.000% 3,411,500 2,729,200 682,300 - 682,300 1,364,600

6/15/2021 - 0.000% 3,411,500 2,388,050 1,023,450 - 1,023,450 1,705,750

12/15/2021 - 0.000% 3,411,500 2,388,050 1,023,450 - 1,023,450 2,046,900

6/15/2022 - 0.000% 3,411,500 2,046,900 1,364,600 - 1,364,600 2,388,050

12/15/2022 - 0.000% 3,411,500 2,046,900 1,364,600 - 1,364,600 2,729,200

6/15/2023 - 0.000% 3,411,500 1,535,175 1,876,325 - 1,876,325 3,240,925

12/15/2023 - 0.000% 3,411,500 1,535,175 1,876,325 - 1,876,325 3,752,650

6/15/2024 - 0.000% 3,411,500 1,023,450 2,388,050 - 2,388,050 4,264,375

12/15/2024 - 0.000% 3,411,500 1,023,450 2,388,050 - 2,388,050 4,776,100

6/15/2025 - 0.000% 3,411,500 511,725 2,899,775 - 2,899,775 5,287,825

12/15/2025 - 0.000% 3,411,500 511,725 2,899,775 - 2,899,775 5,799,550

6/15/2026 - 0.000% 3,411,500 - 3,411,500 - 3,411,500 6,311,275

12/15/2026 - 0.000% 3,411,500 - 3,411,500 - 3,411,500 6,823,000

6/15/2027 - 0.000% 3,411,500 - 3,411,500 - 3,411,500 6,823,000

12/15/2027 - 0.000% 3,411,500 - 3,411,500 - 3,411,500 6,823,000

6/15/2028 - 0.000% 3,411,500 - 3,411,500 - 3,411,500 6,823,000

12/15/2028 - 0.000% 3,411,500 - 3,411,500 - 3,411,500 6,823,000

6/15/2029 - 0.000% 3,411,500 - 3,411,500 - 3,411,500 6,823,000

12/15/2029 - 0.000% 3,411,500 (2,826,671) 3,411,500 2,826,671 6,238,171 9,649,671

6/15/2030 - 0.000% 3,411,500 (2,826,671) 3,411,500 2,826,671 6,238,171 12,476,343

12/15/2030 - 0.000% 3,411,500 (2,826,671) 3,411,500 2,826,671 6,238,171 12,476,343

6/15/2031 - 0.000% 3,411,500 (2,826,671) 3,411,500 2,826,671 6,238,171 12,476,343

12/15/2031 - 0.000% 3,411,500 (2,826,671) 3,411,500 2,826,671 6,238,171 12,476,343

6/15/2032 - 0.000% 3,411,500 (2,826,671) 3,411,500 2,826,671 6,238,171 12,476,343

12/15/2032 - 0.000% 3,411,500 (2,826,671) 3,411,500 2,826,671 6,238,171 12,476,343

6/15/2033 - 0.000% 3,411,500 (2,826,671) 3,411,500 2,826,671 6,238,171 12,476,343

12/15/2033 - 0.000% 3,411,500 (2,826,671) 3,411,500 2,826,671 6,238,171 12,476,343

6/15/2034 - 0.000% 3,411,500 (2,826,671) 3,411,500 2,826,671 6,238,171 12,476,343

12/15/2034 - 0.000% 3,411,500 (2,826,671) 3,411,500 2,826,671 6,238,171 12,476,343

6/15/2035 - 0.000% 3,411,500 (2,826,671) 3,411,500 2,826,671 6,238,171 12,476,343

12/15/2035 - 0.000% 3,411,500 (2,826,671) 3,411,500 2,826,671 6,238,171 12,476,343

6/15/2036 - 0.000% 3,411,500 (2,826,671) 3,411,500 2,826,671 6,238,171 12,476,343

12/15/2036 - 0.000% 3,411,500 - 3,411,500 - 3,411,500 9,649,671

Prepared by First Southwest Company
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*** PRELIMINARY - FOR DISCUSSION PURPOSES ONLY ***

Coastal Water Authority

Luce Bayou - Pro Forma Debt Plan - Construction

Draft Prepared as of July 9, 2015

Participation Financing - TWDB - 2016

A 5.000% B C A+B+C

Date Principal Rate

Calculated

Interest

Deferred

Interest

Current Interest

Paid

Deferred Interest

Paid

Total

Participation

Payment

Calendar Year

Total

COH Fiscal Year

Total

6/15/2037 6,265,000 5.000% 3,411,500 - 3,411,500 - 9,676,500 13,088,000

12/15/2037 - 0.000% 3,254,875 - 3,254,875 - 3,254,875 12,931,375

6/15/2038 6,585,000 5.000% 3,254,875 - 3,254,875 - 9,839,875 13,094,750

12/15/2038 - 0.000% 3,090,250 - 3,090,250 - 3,090,250 12,930,125

6/15/2039 6,920,000 5.000% 3,090,250 - 3,090,250 - 10,010,250 13,100,500

12/15/2039 - 0.000% 2,917,250 - 2,917,250 - 2,917,250 12,927,500

6/15/2040 7,275,000 5.000% 2,917,250 - 2,917,250 - 10,192,250 13,109,500

12/15/2040 - 0.000% 2,735,375 - 2,735,375 - 2,735,375 12,927,625

6/15/2041 7,650,000 5.000% 2,735,375 - 2,735,375 - 10,385,375 13,120,750

12/15/2041 - 0.000% 2,544,125 - 2,544,125 - 2,544,125 12,929,500

6/15/2042 8,040,000 5.000% 2,544,125 - 2,544,125 - 10,584,125 13,128,250

12/15/2042 - 0.000% 2,343,125 - 2,343,125 - 2,343,125 12,927,250

6/15/2043 8,455,000 5.000% 2,343,125 - 2,343,125 - 10,798,125 13,141,250

12/15/2043 - 0.000% 2,131,750 - 2,131,750 - 2,131,750 12,929,875

6/15/2044 8,890,000 5.000% 2,131,750 - 2,131,750 - 11,021,750 13,153,500

12/15/2044 - 0.000% 1,909,500 - 1,909,500 - 1,909,500 12,931,250

6/15/2045 9,345,000 5.000% 1,909,500 - 1,909,500 - 11,254,500 13,164,000

12/15/2045 - 0.000% 1,675,875 - 1,675,875 - 1,675,875 12,930,375

6/15/2046 9,825,000 5.000% 1,675,875 - 1,675,875 - 11,500,875 13,176,750

12/15/2046 - 0.000% 1,430,250 - 1,430,250 - 1,430,250 12,931,125

6/15/2047 10,325,000 5.000% 1,430,250 - 1,430,250 - 11,755,250 13,185,500

12/15/2047 - 0.000% 1,172,125 - 1,172,125 - 1,172,125 12,927,375

6/15/2048 10,855,000 5.000% 1,172,125 - 1,172,125 - 12,027,125 13,199,250

12/15/2048 - 0.000% 900,750 - 900,750 - 900,750 12,927,875

6/15/2049 11,415,000 5.000% 900,750 - 900,750 - 12,315,750 13,216,500

12/15/2049 - 0.000% 615,375 - 615,375 - 615,375 12,931,125

6/15/2050 12,000,000 5.000% 615,375 - 615,375 - 12,615,375 13,230,750

12/15/2050 - 0.000% 315,375 - 315,375 - 315,375 12,930,750

6/15/2051 12,615,000 5.000% 315,375 - 315,375 - 12,930,375 13,245,750 12,930,375

Total 136,460,000 193,943,500 - 154,370,100 39,573,400 330,403,500 330,403,500 330,403,500

Note: These projections are based on assumed rates for financings occuring in 2015 through 2018. While the assumptions

are meant to be conservative (high), actual rates will differ in those future years, and may be considerably different.

The market for debt at that time could require higher rates than assumed in these projected numbers.

The repayment amortization of the participation could differ, and require refinancing earlier than these schedules indicate.

Prepared by First Southwest Company
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*** PRELIMINARY - FOR DISCUSSION PURPOSES ONLY ***

Coastal Water Authority

Luce Bayou - Pro Forma Debt Plan - Construction

Draft Prepared as of July 9, 2015

Participation Financing - TWDB - 2017 December

A 5.000% B C A+B+C

Date Principal Rate

Calculated

Interest

Deferred

Interest

Current Interest

Paid

Deferred Interest

Paid

Total

Participation

Payment

Calendar Year

Total

COH Fiscal Year

Total

12/15/2017 -

6/15/2018 - 0.000% 1,842,875 1,842,875 - - -

12/15/2018 - 0.000% 1,842,875 1,842,875 - - - - -

6/15/2019 - 0.000% 1,842,875 1,842,875 - - - -

12/15/2019 - 0.000% 1,842,875 1,842,875 - - - -

6/15/2020 - 0.000% 1,842,875 1,474,300 368,575 - 368,575 368,575

12/15/2020 - 0.000% 1,842,875 1,474,300 368,575 - 368,575 737,150

6/15/2021 - 0.000% 1,842,875 1,474,300 368,575 - 368,575 737,150

12/15/2021 - 0.000% 1,842,875 1,474,300 368,575 - 368,575 737,150

6/15/2022 - 0.000% 1,842,875 1,290,013 552,863 - 552,863 921,438

12/15/2022 - 0.000% 1,842,875 1,290,013 552,863 - 552,863 1,105,725

6/15/2023 - 0.000% 1,842,875 1,105,725 737,150 - 737,150 1,290,013

12/15/2023 - 0.000% 1,842,875 1,105,725 737,150 - 737,150 1,474,300

6/15/2024 - 0.000% 1,842,875 829,294 1,013,581 - 1,013,581 1,750,731

12/15/2024 - 0.000% 1,842,875 829,294 1,013,581 - 1,013,581 2,027,163

6/15/2025 - 0.000% 1,842,875 552,863 1,290,013 - 1,290,013 2,303,594

12/15/2025 - 0.000% 1,842,875 552,863 1,290,013 - 1,290,013 2,580,025

6/15/2026 - 0.000% 1,842,875 276,431 1,566,444 - 1,566,444 2,856,456

12/15/2026 - 0.000% 1,842,875 276,431 1,566,444 - 1,566,444 3,132,888

6/15/2027 - 0.000% 1,842,875 - 1,842,875 - 1,842,875 3,409,319

12/15/2027 - 0.000% 1,842,875 - 1,842,875 - 1,842,875 3,685,750

6/15/2028 - 0.000% 1,842,875 - 1,842,875 - 1,842,875 3,685,750

12/15/2028 - 0.000% 1,842,875 - 1,842,875 - 1,842,875 3,685,750

6/15/2029 - 0.000% 1,842,875 - 1,842,875 - 1,842,875 3,685,750

12/15/2029 - 0.000% 1,842,875 - 1,842,875 - 1,842,875 3,685,750

6/15/2030 - 0.000% 1,842,875 - 1,842,875 - 1,842,875 3,685,750

12/15/2030 - 0.000% 1,842,875 (1,526,954) 1,842,875 1,526,954 3,369,829 5,212,704

6/15/2031 - 0.000% 1,842,875 (1,526,954) 1,842,875 1,526,954 3,369,829 6,739,657

12/15/2031 - 0.000% 1,842,875 (1,526,954) 1,842,875 1,526,954 3,369,829 6,739,657

6/15/2032 - 0.000% 1,842,875 (1,526,954) 1,842,875 1,526,954 3,369,829 6,739,657

12/15/2032 - 0.000% 1,842,875 (1,526,954) 1,842,875 1,526,954 3,369,829 6,739,657

6/15/2033 - 0.000% 1,842,875 (1,526,954) 1,842,875 1,526,954 3,369,829 6,739,657

12/15/2033 - 0.000% 1,842,875 (1,526,954) 1,842,875 1,526,954 3,369,829 6,739,657

6/15/2034 - 0.000% 1,842,875 (1,526,954) 1,842,875 1,526,954 3,369,829 6,739,657

12/15/2034 - 0.000% 1,842,875 (1,526,954) 1,842,875 1,526,954 3,369,829 6,739,657

6/15/2035 - 0.000% 1,842,875 (1,526,954) 1,842,875 1,526,954 3,369,829 6,739,657

12/15/2035 - 0.000% 1,842,875 (1,526,954) 1,842,875 1,526,954 3,369,829 6,739,657

6/15/2036 - 0.000% 1,842,875 (1,526,954) 1,842,875 1,526,954 3,369,829 6,739,657

12/15/2036 - 0.000% 1,842,875 (1,526,954) 1,842,875 1,526,954 3,369,829 6,739,657

6/15/2037 - 0.000% 1,842,875 (1,526,954) 1,842,875 1,526,954 3,369,829 6,739,657

12/15/2037 - 0.000% 1,842,875 - 1,842,875 - 1,842,875 5,212,704

Prepared by First Southwest Company
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*** PRELIMINARY - FOR DISCUSSION PURPOSES ONLY ***

Coastal Water Authority

Luce Bayou - Pro Forma Debt Plan - Construction

Draft Prepared as of July 9, 2015

Participation Financing - TWDB - 2017 December

A 5.000% B C A+B+C

Date Principal Rate

Calculated

Interest

Deferred

Interest

Current Interest

Paid

Deferred Interest

Paid

Total

Participation

Payment

Calendar Year

Total

COH Fiscal Year

Total

6/15/2038 3,385,000 5.000% 1,842,875 - 1,842,875 - 5,227,875 7,070,750

12/15/2038 - 0.000% 1,758,250 - 1,758,250 - 1,758,250 6,986,125

6/15/2039 3,555,000 5.000% 1,758,250 - 1,758,250 - 5,313,250 7,071,500

12/15/2039 - 0.000% 1,669,375 - 1,669,375 - 1,669,375 6,982,625

6/15/2040 3,740,000 5.000% 1,669,375 - 1,669,375 - 5,409,375 7,078,750

12/15/2040 - 0.000% 1,575,875 - 1,575,875 - 1,575,875 6,985,250

6/15/2041 3,930,000 5.000% 1,575,875 - 1,575,875 - 5,505,875 7,081,750

12/15/2041 - 0.000% 1,477,625 - 1,477,625 - 1,477,625 6,983,500

6/15/2042 4,135,000 5.000% 1,477,625 - 1,477,625 - 5,612,625 7,090,250

12/15/2042 - 0.000% 1,374,250 - 1,374,250 - 1,374,250 6,986,875

6/15/2043 4,345,000 5.000% 1,374,250 - 1,374,250 - 5,719,250 7,093,500

12/15/2043 - 0.000% 1,265,625 - 1,265,625 - 1,265,625 6,984,875

6/15/2044 4,565,000 5.000% 1,265,625 - 1,265,625 - 5,830,625 7,096,250

12/15/2044 - 0.000% 1,151,500 - 1,151,500 - 1,151,500 6,982,125

6/15/2045 4,800,000 5.000% 1,151,500 - 1,151,500 - 5,951,500 7,103,000

12/15/2045 - 0.000% 1,031,500 - 1,031,500 - 1,031,500 6,983,000

6/15/2046 5,050,000 5.000% 1,031,500 - 1,031,500 - 6,081,500 7,113,000

12/15/2046 - 0.000% 905,250 - 905,250 - 905,250 6,986,750

6/15/2047 5,305,000 5.000% 905,250 - 905,250 - 6,210,250 7,115,500

12/15/2047 - 0.000% 772,625 - 772,625 - 772,625 6,982,875

6/15/2048 5,580,000 5.000% 772,625 - 772,625 - 6,352,625 7,125,250

12/15/2048 - 0.000% 633,125 - 633,125 - 633,125 6,985,750

6/15/2049 5,865,000 5.000% 633,125 - 633,125 - 6,498,125 7,131,250

12/15/2049 - 0.000% 486,500 - 486,500 - 486,500 6,984,625

6/15/2050 6,165,000 5.000% 486,500 - 486,500 - 6,651,500 7,138,000

12/15/2050 - 0.000% 332,375 - 332,375 - 332,375 6,983,875

6/15/2051 6,480,000 5.000% 332,375 - 332,375 - 6,812,375 7,144,750

12/15/2051 - 0.000% 170,375 - 170,375 - 170,375 6,982,750

6/15/2052 6,815,000 5.000% 170,375 - 170,375 - 6,985,375 7,155,750 6,985,375

Total 73,715,000 104,766,375 - 83,389,025 21,377,350 178,481,375 178,481,375 178,481,375

Note: These projections are based on assumed rates for financings occuring in 2015 through 2018. While the assumptions

are meant to be conservative (high), actual rates will differ in those future years, and may be considerably different.

The market for debt at that time could require higher rates than assumed in these projected numbers.

The repayment amortization of the participation could differ, and require refinancing earlier than these schedules indicate.
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*** PRELIMINARY - FOR DISCUSSION PURPOSES ONLY ***

Coastal Water Authority - Luce Bayou Financing Plan

Luce Bayou - Pro Forma Debt Plan - Construction

Draft Prepared as of July 9, 2015

Financing - Bonds - 2017

4.400%

Date Principal Rate Interest Paid

Total Debt Service

Payment 6/30 FYE

12/15/2017 - 0.000% -

6/15/2018 - 0.000% 511,720.00 511,720

12/15/2018 - 0.000% 511,720.00 511,720 1,023,440

6/15/2019 405,000 4.400% 511,720.00 916,720

12/15/2019 - 0.000% 502,810.00 502,810 1,419,530

6/15/2020 425,000 4.400% 502,810.00 927,810

12/15/2020 - 0.000% 493,460.00 493,460 1,421,270

6/15/2021 445,000 4.400% 493,460.00 938,460

12/15/2021 - 0.000% 483,670.00 483,670 1,422,130

6/15/2022 460,000 4.400% 483,670.00 943,670

12/15/2022 - 0.000% 473,550.00 473,550 1,417,220

6/15/2023 485,000 4.400% 473,550.00 958,550

12/15/2023 - 0.000% 462,880.00 462,880 1,421,430

6/15/2024 505,000 4.400% 462,880.00 967,880

12/15/2024 - 0.000% 451,770.00 451,770 1,419,650

6/15/2025 530,000 4.400% 451,770.00 981,770

12/15/2025 - 0.000% 440,110.00 440,110 1,421,880

6/15/2026 550,000 4.400% 440,110.00 990,110

12/15/2026 - 0.000% 428,010.00 428,010 1,418,120

6/15/2027 575,000 4.400% 428,010.00 1,003,010

12/15/2027 - 0.000% 415,360.00 415,360 1,418,370

6/15/2028 600,000 4.400% 415,360.00 1,015,360

12/15/2028 - 0.000% 402,160.00 402,160 1,417,520

6/15/2029 630,000 4.400% 402,160.00 1,032,160

12/15/2029 - 0.000% 388,300.00 388,300 1,420,460

6/15/2030 660,000 4.400% 388,300.00 1,048,300

12/15/2030 - 0.000% 373,780.00 373,780 1,422,080

6/15/2031 685,000 4.400% 373,780.00 1,058,780

12/15/2031 - 0.000% 358,710.00 358,710 1,417,490

6/15/2032 720,000 4.400% 358,710.00 1,078,710

12/15/2032 - 0.000% 342,870.00 342,870 1,421,580

6/15/2033 750,000 4.400% 342,870.00 1,092,870

12/15/2033 - 0.000% 326,370.00 326,370 1,419,240

6/15/2034 785,000 4.400% 326,370.00 1,111,370

12/15/2034 - 0.000% 309,100.00 309,100 1,420,470

6/15/2035 820,000 4.400% 309,100.00 1,129,100

12/15/2035 - 0.000% 291,060.00 291,060 1,420,160

6/15/2036 855,000 4.400% 291,060.00 1,146,060

12/15/2036 - 0.000% 272,250.00 272,250 1,418,310

6/15/2037 895,000 4.400% 272,250.00 1,167,250

Prepared by First Southwest Company

7/9/2015 2:41 PM Luce Bayou Model - Coastal Water Authority (2015-07-09 SWIFT Application).xlsx



*** PRELIMINARY - FOR DISCUSSION PURPOSES ONLY ***

Coastal Water Authority - Luce Bayou Financing Plan

Luce Bayou - Pro Forma Debt Plan - Construction

Draft Prepared as of July 9, 2015

Financing - Bonds - 2017

4.400%

Date Principal Rate Interest Paid

Total Debt Service

Payment 6/30 FYE

12/15/2037 - 0.000% 252,560.00 252,560 1,419,810

6/15/2038 935,000 4.400% 252,560.00 1,187,560

12/15/2038 - 0.000% 231,990.00 231,990 1,419,550

6/15/2039 975,000 4.400% 231,990.00 1,206,990

12/15/2039 - 0.000% 210,540.00 210,540 1,417,530

6/15/2040 1,020,000 4.400% 210,540.00 1,230,540

12/15/2040 - 0.000% 188,100.00 188,100 1,418,640

6/15/2041 1,065,000 4.400% 188,100.00 1,253,100

12/15/2041 - 0.000% 164,670.00 164,670 1,417,770

6/15/2042 1,115,000 4.400% 164,670.00 1,279,670

12/15/2042 - 0.000% 140,140.00 140,140 1,419,810

6/15/2043 1,165,000 4.400% 140,140.00 1,305,140

12/15/2043 - 0.000% 114,510.00 114,510 1,419,650

6/15/2044 1,215,000 4.400% 114,510.00 1,329,510

12/15/2044 - 0.000% 87,780.00 87,780 1,417,290

6/15/2045 1,270,000 4.400% 87,780.00 1,357,780

12/15/2045 - 0.000% 59,840.00 59,840 1,417,620

6/15/2046 1,330,000 4.400% 59,840.00 1,389,840

12/15/2046 - 0.000% 30,580.00 30,580 1,420,420

6/15/2047 1,390,000 4.400% 30,580.00 1,420,580

12/15/2047 - 0.000% - - 1,420,580

Total 23,260,000 18,929,020 42,189,020 42,189,020

Prepared by First Southwest Company

7/9/2015 2:41 PM Luce Bayou Model - Coastal Water Authority (2015-07-09 SWIFT Application).xlsx



Coastal Water Authority, Part C - 46

� � � � � � � � � � � � 	 
 � � � 
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 � � ! � � � � ' � � ! � � � � � � � � �� � � � � � � � � � � ( ) ) * ( ) ) + ( ) ) , ( ) ) - ( ) ) .� # � � � � � � / � � ' � � ! � �
Water sales $ 301,227 $ 324,878 $ 308,046 $ 328,435 $ 351.608

Waste water system user charges 288,459 307364 295,423 305,748 323,301

Penalties 4,605 5,085 6,736 7.760 6,651

Other services and charges 4,583 4,935 5,260 6.324 5,678�  � � 0 � # � � � � � � / � � ' � � ! � �
598,874 642,662 615,465 648.267 687,238	  �  # � � � � � � / � � ' � � ! � �

Interest 12,972 18,650 36,014 35,436 33,436

Other income 24,707 26,557 54,572 84,228 51,262�  � � � 	  �  # � � � � � � / � � ' � � ! � �
37,679 45,207 90,586 119.664 84,698�  � � � � � ' � � ! � � 1
636,553 $ 687,869 $ 706,051 $ 767,931 $ 771.936�  � � �

Annual
� " # � � � � � � � � � � � �� � � � � � � � � � �� # � � � � � � / � " # � � � � � ( ) ) * ( ) ) + ( ) ) , ( ) ) - ( ) ) .

Maintenance and operating $ 332,800 $ 302,955 $ 315.348 $ 346,652 $ 371,770

Depreciation and Amortization 224,074 228,665 257,722 220,202 204,919�  � � � � # � � � � � � / � " # � � � � �
556,874 531,620 573,070 566,854 576,689	  �  # � � � � � � / � " # � � � � �

Interest on long-term debt 201,142 214,880 242,282 267,505 260.396

Other expenses 4,193 5,622 3,478 19,515 5,432�  � � � 	  �  # � � � � � � / � " # � � � � �
205,335 220.502 245,760 287,020 265,828�  � � � � " # � � � � � $ 762,209 $ 752,122 $ 818,830 $ 853,874 842,517
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Coastal Water Authority
Five Year Comparative Statement (2010 ‐ 2014)

C46

2014 2013 2012 2011 2010
Operating Revenues:

Funds provided by City of Houston $22,187,916 $22,514,805 $21,412,865 $21,271,238 $21,271,238
Funds provided by San Jacinto River Authority $104,438 $82,689 $76,628 $74,351 $74,351
Service revenues $4,291,237 $4,448,265 $4,123,066 $4,620,691 $4,620,691

Total operating revenues $26,583,591 $27,045,759 $25,612,559 $25,966,280 $25,966,280
Operating Expenses:

Utilities $8,364,135 $7,805,264 $8,763,757 $10,309,249 $10,309,249
Field salaries $4,973,473 $4,882,096 $4,669,750 $4,690,650 $4,690,650
Administrative $2,387,320 $2,694,860 $2,473,815 $2,478,845 $2,478,845
General operating $2,647,446 $2,910,109 $2,771,759 $2,833,043 $2,833,043
Materials and supplies $2,625,310 $2,898,105 $2,993,992 $2,794,931 $2,794,931
Engineering, legal, and other professional $832,018 $630,242 $1,136,836 $922,956 $922,956
Contract labor and equipment $3,752,541 $4,119,191 $3,871,079 $1,185,915 $1,185,915
Depreciation $7,196,921 $7,348,561 $7,457,519 $7,774,110 $7,774,110

Total operating expenses $32,779,164 $33,288,428 $34,138,507 $32,989,699 $32,989,699
Operating loss ($6,195,573) ($6,242,669) ($8,525,948) ($7,023,419) ($7,023,419)

Non‐Operating Revenues/(Expenses):
Investment income $50,755 $88,747 $89,696 $187,285 $187,285
Interest income $988,628 $936,303 $673,137 $482,388 $482,388
Bond interest expense ($3,727,629) ($3,702,225) ($3,359,946) ($3,432,508) ($3,432,508)
Loan interest expense ($57,645) ($80,721) ($102,545) ($128,000) ($128,000)
Other income $506,743 $368,742 $946,258 $3,927,389 $3,927,389

Net non‐operating revenues/(expenses) ($2,239,148) ($2,389,154) ($1,753,400) $1,036,554 $1,036,554
Loss before contributions ($8,434,721) ($8,631,823) ($10,279,348) ($5,986,865) ($5,986,865)

Contributions Provided by City of Houston $5,333,608 $7,277,607 $7,785,291 $3,158,948 $3,158,948
Change in net position ($3,101,113) ($1,354,216) ($2,494,057) ($2,827,917) ($2,827,917)

Net Position ‐ beginning of year $220,242,610 $221,596,826 $224,965,122 $227,793,039 $227,793,039
Net Position ‐ end of year $217,141,497 $220,242,610 $222,471,065 $224,965,122 $224,965,122
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INDEPENDENT AUDITORS’ REPORT 
 
 
The Board of Directors of  
Coastal Water Authority 
 
We have audited the accompanying basic financial statements of the Coastal Water 
Authority (“CWA”), as of and for the year ended December 31, 2014, as listed in the 
table of contents, and the related notes to the financial statements. 
 
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. 
 
Auditors’ Responsibility 
Our responsibility is to express an opinion 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 
auditors’ judgment, including the assessment of the risks of material misstatements of 

the financial statement, whether due to fraud or error. In making those risk 
assessments, the auditors consider internal control relevant to CWA’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 CWA’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. 
 
Opinion 
In our opinion, the financial statements referred to above present fairly, in all material 
respects, the financial position of CWA, as of December 31, 2014, and the changes in 
financial position and cash flows for the year then ended in accordance with accounting 
principles generally accepted in the United States of America. 
 

4828 Loop Central Drive, Suite 
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Other-Matters 
Accounting principles generally accepted in the United States of America require that 
the management's discussion and analysis and the schedule of funding progress for 
other postemployment benefits, as listed in the table of contents, 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. 
 
Our audit was conducted for the purpose of forming an opinion on the basic financial 
statements as a whole. The information included in Supplemental Schedules I, II and 
III, as listed in the table of contents, is presented for purposes of additional analysis and 
is not a required part of the financial statements. The information in Supplemental 
Schedules I and II is the responsibility of management and were derived from and 
relate directly to the underlying accounting and other records used to prepare the 
financial statements. The information in Supplemental Schedules I and II has been 
subjected to the auditing procedures applied in the audit of the financial statements and 
certain additional procedures, including comparing and reconciling such information 
directly to the underlying accounting and other records used to prepare the financial 
statements or to the 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 in Supplemental Schedules I and II is fairly stated in all 
material respects in relation to the financial statements as a whole. The information 
included in Supplemental Schedule III has not been subjected to the auditing 
procedures applied in the audit of the basic financial statements and, accordingly, we 
do not express an opinion or provide any assurance on it. 
 
 
 
Houston, Texas 
April 3, 2015 
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As management of the Coastal Water Authority (“CWA”), we offer readers of CWA’s financial 

statements this narrative overview and analysis of the financial activities of CWA for the year ended 
December 31, 2014. Please read this discussion and analysis in conjunction with CWA's basic financial 
statements, which follow this section.  

FINANCIAL HIGHLIGHTS 

 During 2008 CWA negotiated a contract with the City of Houston to authorize CWA to proceed 
with the Luce Bayou Interbasin Transfer Project (the “Project”). The contract authorizes CWA 
to take the necessary actions to complete the permitting and final design of the Project along 
with the land acquisition to secure the route of this new conveyance system. The Project 
Contract was approved on January 28, 2009. 

 As stipulated in the 2009 Luce Bayou Project contract, the Land and Mitigation Fund was 
established to finance the costs related to the acquisition of land and costs associated with 
environmental mitigation necessary for the Project. In 2012, CWA received an additional $5 
million to supplement the Fund that will finalize the acquisition of all land required for the 
Project. This land acquisition was completed in 2014. CWA is currently negotiating with the 
U.S. Department of Fish & Wildlife to exchange certain property for the required environmental 
mitigation credits for the Project. 

 In conjunction with the Luce Bayou Interbasin Transfer Project, CWA applied for a $28 million 
loan from the State’s Texas Water Development Board’s Water Infrastructure Fund. The loan 

was closed in February 2009. The loan is being utilized for the preliminary engineering, 
permitting requirements and design of the Project. 

 In support of the on-going Luce Bayou Interbasin Transfer Project, CWA applied for a second 
loan in the amount of $5.1 million from the Texas Water Development Board’s Water 

Infrastructure Fund. This second loan was closed in July 2010. This loan supplements the 
funding for the permitting and design of the Project.  

 The preliminary engineering phase of the Project is designed to determine the route and timing 
of transferring surface water from the Trinity River to Lake Houston for the projected needs of 
the Houston region. The preliminary engineering report was completed in 2010. 

 CWA submitted an application for a loan from the Texas Water Development Board’s State 

Participation Plan. The loan in the amount of $28,754,000 closed on March 1, 2013. This loan 
will assist CWA to fund design costs and the preliminary construction needs of the Luce Bayou 
Interbasin Project. 

 CWA entered into a contract on June 27, 2012 with the City of Houston to acquire an interest in 
a City of Houston owned property (the “Gillette Street Project”) and to mitigate certain 
environmental matters with the intent to market the property upon completion of the mitigation 
project. The Gillette Street Project is anticipated to be concluded in 2015. 

 A long term contract with NRG Energy Services, LLC was in effect for electricity reliability at 
CWA’s two primary pumping stations. This contract will provide for back-up electrical power in 
the event of a power failure serving those two facilities. 

 A water main replacement project was completed in 2012 in the Bayport Water System. This 
project was part of CWA’s ongoing efforts to upgrade and replace critical infrastructure in the 

Bayport System that serves industrial customers. A second water main project was under design 
in 2013 and 2014 with the beginning of construction scheduled for 2015. 
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 CWA achieved debt service savings with a current refunding of the 2004 CWA Contract 
Revenue Bond with the competitive pricing with the issuance of $38,415,000 in 2014 Contract 
Revenue Refunding Bonds that closed in December 2014. 

 
OVERVIEW OF THE FINANCIAL STATEMENTS 

The financial section of this annual report consists of two parts: Management's Discussion and Analysis 
and the basic financial statements. 

The financial statements provide both long-term and short-term information about CWA's financial status. 
The financial statements also include notes that explain some of the information in the financial 
statements and provide more detailed data. 

CWA's financial statements are prepared in conformity with accounting principles generally accepted in 
the United States of America (GAAP) as applied to governmental units on an accrual basis.  Under this 
basis, revenues are recognized in the period in which they are earned, and expenses are recognized in the 
period in which they are incurred. 
 
The Statement of Net Position includes all assets and liabilities associated with the operations of CWA. 
The Statement of Revenues, Expenses, and Changes in Net Position (Equity) reports CWA's net position 
and how it has changed. Net position is the difference between the sum of CWA's assets and any deferred 
outflows of resources and the sum of liabilities and any deferred inflows of resources. 
 

FINANCIAL ANALYSIS OF CWA 

 

TABLE A-1 

Coastal Water Authority's Summarized Financial Information 

  2014  2013 

     
Current Assets   $ 78,489,305   $ 80,374,263 
Capital Assets, net    265,638,375    266,733,743 
Other Noncurrent Assets    32,325,464    28,585,551 
     

Total Assets    376,453,144    375,693,557 
     
Current Liabilities    14,348,357    12,489,962 
Long-Term Liabilities    144,963,291    142,960,985 
     

Total Liabilities    159,311,648    155,450,947 
     
Net Position:     

Net investment in capital assets    123,945,535    127,117,445 
Restricted    47,386,235    51,914,421 
Unrestricted    45,809,726    41,210,744 

     
Total Net Position   $ 217,141,496   $ 220,242,610 
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During 2014, the decrease in current assets is primarily due to increasing expenditure related to the 
ongoing Luce Bayou Project. The increase in other noncurrent assets is due to CWA’s investment in 

Gillette Street Project, and increase in long-term loan receivable from the City of Houston for the Luce 
Bayou Interbasin Transfer Project. The increase in current liabilities is primarily due to an increase in 
activities related to the Luce Bayou Project and an increase in current bonds payable in 2015. 
 
Net position may, over time, serve as a useful indicator of a government's financial position.  In the case 
of CWA, assets plus any deferred outflows of resources exceeded the liabilities and any deferred inflows 
of resources by $217.1 million at the close of 2014 By far the largest portion of CWA's net position 
(61%) reflects its investment in capital assets (e.g., land, water systems, vehicles, equipment, and 
construction in progress). CWA utilizes these assets to deliver surface water (river water) to its end users, 
the City of Houston (the “City”) and its contracted water customers. 
 
The ratio of current assets to cover current liabilities is a strong indicator of an ability to manage day-to-
day expenses. As of December 31, 2014, that ratio was approximately 5.5:1. The ratio of total assets to 
total liabilities, in the absence of any deferred outflows and deferred inflows of resources, was 
approximately 2.4:1. These strong ratios reflect CWA's stable financial condition both in the short-term as 
well as in the long-term outlook. 
 

TABLE A-2  

Changes in Coastal Water Authority's Net Position 

  2014  2013 

     
Operating Revenues   $ 26,583,591   $ 27,045,759 
Non - Operating Revenues    1,546,126    1,393,792 
 Total Revenues    28,129,717    27,321,650 
     
Operating Expenses - Field and 
 Administration 

   (25,582,243) 
 

  (25,939,867) 

Operating Expenses - Depreciation    (7,196,921)    (7,348,561) 
 Total Operating Expenses    (32,779,164)    (33,288,428) 
Non - Operating Expenses    (3,785,274)    (3,782,946) 
 Total Expenses    (36,564,438)    (37,071,374) 
     
 Loss    (8,434,721)    (8,631,823) 
     
Capital Contributions    5,333,608     7,277,607  

 Change in Net Position    (3,101,113)    (1,354,216) 

     
Net Position - Beginning of Year     220,242,610    221,596,826 
     
Net Position - End of Year   $ 217,141,497   $ 220,242,610 

     
 
During 2014, the decrease in operating revenues was primarily due to reduced water demand from the 
Red Bluff Water Treatment Plant Project. The increase in non-operating revenues is due to an increase in 
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pipeline crossing fees received in 2014. The decrease in capital contribution was primarily due to a 
reduction in land acquisition activities for the Luce Bayou Project and its reimbursement from the City of 
Houston. 
 
CAPITAL ASSET AND DEBT ADMINISTRATION 
 
Capital Assets - CWA's net capital assets as of December 31, 2014, amounted to $265.6 million, (net of 
accumulated depreciation). This investment in capital assets included land, water systems, vehicles, 
equipment, and construction in progress. Major capital asset events during the year included the 
following: 
 

 Incremental construction in progress activities, including engineering, permitting and land 
purchases, for the Luce Bayou Interbasin Transfer Project. 

 Replacement of several vehicles and pieces of equipment for field operations. 
 
Long-Term Debt:  At the end of 2014, CWA had total long-term debt outstanding of $ 139.3 million. The 
majority ($77.4 million) of this amount is backed by the Projects Contract with the City. The bonds are 
secured by a first lien on, and a pledge of gross revenues of, the City's water and wastewater systems. The 
remaining $ 61.9 million is backed by the Luce Bayou Projects Contract with the City. These bonds are 
secured by a pledge on the City’s Combined Utility System General Purpose Fund. 
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ASSETS  
Current Assets – Unrestricted:  
 Cash $ 3,599,522 
 Investments  24,487,536 
 Receivables:  
 Accounts receivable from City of Houston  4,686,864 
 Accounts receivable from other customers  409,032 
 Compensable absences  – current portion  87,709 

 Other  5,075 

Total receivables  5,188,679 

Total current assets – unrestricted  33,275,738 

  
Current Assets – Restricted:  

Cash – restricted for capital projects  102,726 
Investments – restricted for contingencies  4,994,965 
Investments – restricted for capital projects  40,115,876 

Total current assets – restricted  45,213,567 

  
Capital Assets, Net  265,638,375 
  
Other Assets:  

Interest receivable from City of Houston  282,150 
Long-term investments  14,402,571 
Compensable absences receivable – non-current portion  2,422,157 
Long-term loan receivable from City of Houston  15,218,586 

Total other assets  32,325,464 

Total assets $ 376,453,145 
 
 

Continued
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LIABILITIES  
 Current Liabilities - Unrestricted:  
  Accounts payable $ 1,503,508 
  Operating reserve payable  5,887,682 
  Compensable absences payable – current portion  87,709 
  Unearned revenue  1,334,163 

   Total current liabilities – unrestricted  8,813,062 

  
 Current Liabilities - Restricted:  
  Accounts payable  1,115,560 
  Bonds payable – current portion  2,260,000 
  Bond interest payable  159,735 
  Contingent reserve payable  2,000,000 

   Total current liabilities – restricted  5,535,295 

  
 Long-Term Liabilities:  
  Bonds payable – non-current portion  110,519,106 
  Long-term debt   28,754,000 
  Compensable absences payable – non-current portion  2,422,157 
  Other postemployment benefits payable  3,268,028 

   Total long-term liabilities  144,963,291 

   Total liabilities  159,311,648 

  
  
NET POSITION  
 Net investment in capital assets  123,945,535 
 Restricted for:  
  Capital projects, net of restricted liabilities  44,386,235 
  Contingencies, net of restricted liabilities  3,000,000 
 Unrestricted  45,809,727 

   Total net position $ 217,141,497 
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Operating Revenues:   
 Funds provided by City of Houston  $ 22,187,916 
 Funds provided by San Jacinto River Authority   104,438 
 Service revenues   4,291,237 

   Total operating revenues   26,583,591 

   
Operating Expenses:   
 Utilities   8,364,135 
 Field salaries   4,973,473 
 Administrative   2,387,320 
 General operating   2,647,446 
 Materials and supplies   2,625,310 
 Engineering, legal, and other professional   832,018 
 Contract labor and equipment   3,752,541 
 Depreciation   7,196,921 

   Total operating expenses   32,779,164 

   
   Operating loss   (6,195,573) 
   
Non-Operating Revenues/(Expenses):   
 Investment income   50,755 
 Interest income   988,628 
 Bond interest expense   (3,727,629) 
 Loan interest expense   (57,645) 
 Other income   506,743 

   Net non-operating revenues/(expenses)   (2,239,148) 

   
   Loss before contributions   (8,434,721) 
   
Contributions Provided by City of Houston   5,333,608 
   
   Change in net position   (3,101,113) 
   
Net Position - beginning of year    220,242,610 
   

Net Position - end of year  $ 217,141,497 
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Cash Flows from Operating Activities:  

 Cash received from municipalities for services rendered   $ 19,984,991 
 Cash received from non-governmental customers  4,407,983 
 Cash payments to employees and suppliers for goods and services  (24,665,130) 

 Net cash used in operating activities  (272,156) 

  
Cash Flows from Capital and Related Financing Activities:  
 Purchases of capital assets  (5,196,052) 
 Proceeds from sale of capital assets   55,535 
 Cash restricted for capital projects and contingencies  (197,471) 
 Principal payments on bonds payable  (1,645,000) 
 Payments of interest on bonds payable  (2,654,640) 
 Iinterest on an inter-fund loan  342,122 
 Capital contributions payments received in cost reimbursements  4,485,212 

 Net cash used in capital and related financing activities  (4,810,294) 

  
Cash Flows from Investing Activities:  
 Purchases of investments   (190,097,640) 
 Proceeds from maturities or sales of investments  196,117,519 
 Payments received on note receivable   (399,767) 
 Investment income received  553,288 
 Other income received   458,994 

 Net cash provided by investing activities  6,632,394 

  
 Net increase in cash  1,549,943 
  
Cash, beginning of year  2,049,578 
  
Cash, end of year $ 3,599,522 
  

Reconciliation of operating loss to net cash provided by operating activities:  

 Operating loss $ (6,195,573) 
 Adjustments to reconcile operating loss to net cash used in  
 operating activities: 

 

Depreciation  7,196,921 
 Changes in assets and liabilities:    
 Due from the City of Houston  (2,190,619) 
 Accounts payable  593,231 
 Other postemployment benefits payable  323,884 

 Net cash used in operating activities $ (272,156) 
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NOTE 1 – REPORTING ENTITY AND SUMMARY OF SIGNIFICANT ACCOUNTING 
POLICIES 

Organization and Reporting Entity 

In 1967, an act of the State of Texas Legislature (the “Act”) created Coastal Water Authority 
(“CWA”) as a conservation and reclamation district and political subdivision of the State of Texas 
covering a part of southwest Liberty County, southwest Chambers County, and most of Harris 
County. Under the Act, the primary purpose of creating CWA is to provide an agency to finance and 
construct a water conveyance and distribution system to transport surface water from Lake Livingston 
and the Trinity River into the above mentioned counties. CWA is also charged with conveying water 
to a point where it will be available for Galveston County. CWA is authorized to issue revenue bonds, 
improvement bonds, and special project bonds for the purpose of constructing or acquiring additional 
facilities that would enable CWA to distribute water to other customers. 

In 2005, the Act was amended. Under the amended legislation, CWA may become involved in 
desalinization and reclamation projects, create a nonprofit corporation to aid and act on behalf of 
CWA in implementing a CWA project, and develop and generate electric energy with wind turbines 
or hydroelectric facilities to be used by CWA or the City of Houston, Texas. CWA may also incur 
indebtedness, such as bond anticipation notes, or other bonds, for the purpose of improving rivers, 
creeks, and streams to aid in and prevent overflows. 

In 2011 the Act was further amended, clarifying CWA’s authority to participate in wetland mitigation 

under Chapter 221, Natural Resources Code. 

Related Organizations 

The City of Houston, Texas (the “City”) is incorporated under the laws of the State of Texas and 
provides governmental services as authorized or required by its charter. The City appoints a voting 
majority of CWA's board members, but is not financially accountable for the actions of CWA. As a 
result, the City does not have a financial benefit in CWA and a burden relationship does not exist. All 
transactions with the City are evidenced by operating and construction project contracts for which the 
City compensates CWA for their services received pursuant to the contracts. 

Basis of Accounting 

The financial statements of CWA have been prepared in conformity with accounting principles 
generally accepted in the United States of America as applied to governmental units. The 
Governmental Accounting Standards Board (GASB) is the accepted primary standards-setting body 
for establishing accounting and financial reporting principles for state and local governments. 

Under GASB Statement No. 34, Basic Financial Statements – and Management’s Discussion and 

Analysis – For State and Local Governments, CWA qualifies as a special-purpose government 
engaged only in business-type activities, and accordingly, only the financial statements required for 
an enterprise fund are presented as basic financial statements. 

CWA uses the accrual method of accounting whereby expenses are recognized when the liability is 
incurred, and revenues are recognized when earned under the flow of economic resources 
measurement focus. With this measurement focus, all assets and all liabilities associated with the 
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operation are included on the statement of net assets. 

Use of 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 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. Significant estimates included in the financial statements are depreciation expense which is 
based on the estimated useful lives of the underlying depreciable assets, annual Other Post 
Employment Benefits (OPEB) costs and related net OPEB obligations, and the assets and liabilities 
for compensable absences. 

Cash and Cash Equivalents 

For purposes of the statement of cash flows, CWA considers all highly liquid investments with a 
maturity when purchased of three months or less to be cash equivalents.  Cash restricted by purpose is 
excluded from cash and cash equivalents.  

Accounts Receivable 

Accounts receivable at December 31, 2014 consisted of billings to customers for user charges and 
reimbursable expenses from the City. No allowance for doubtful accounts has been recorded because 
management deemed all receivables to be collectible. 

Capital Assets 

Capital expenditures for the acquisition, construction, or improvement of capital assets are recorded at 
cost. Management estimates water systems to have a 30% salvage value. Depreciation is provided on 
a straight-line basis over the estimated useful lives. The estimated useful lives of CWA's capital assets 
are as follows: 

 Description Useful Lives 

 Water systems 15-50 years 
 Trucks, equipment, and other 5-10 years 

The cost of normal maintenance and repairs that do not add value to the asset or materially extend its 
life are not capitalized. When assets are retired or otherwise disposed of, the costs and related 
accumulated depreciation are removed from the accounts, and any resulting gain or loss is recognized 
in operations for the period. CWA continuously reviews the carrying value of its property and 
equipment for possible impairment. When applicable, the book amounts are reduced to fair values. 

The balance of construction in progress represents costs incurred on the construction of assets which 
have not been completed or placed in service as of the end of the year (see Note 7.) 
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Unamortized Bond Premium 

Bond premium represents interest paid in advance to the issuer by the bondholders who receive a 
return of the premium in the form of larger periodic interest payments. The bond premium is 
amortized over the life of the bond with amortized amount decreasing interest expense over each 
period. In 2010, CWA issued the $38,900,000 Coastal Water Authority Contract Revenue Refunding 
Bond Series 2010. The issuance resulted in bond premium in the amount of $3,921,765. Similarly, in 
2014, CWA issued the $38,415,000 Coastal Water Authority Contract Revenue Refunding Bond 
Series 2014, resulting in bond premium amounting to $3,454,550. The bond premiums arising from 
these transactions have been capitalized and amortized on a straight-line basis over the life of the 
bonds in accordance GAAP requirements. Balance outstanding as of December 31, 2014 on the 
premiums in the amount of $6,319,106 have been recorded in the accompanying financial statements 
as an addition to the face value of the bonds to arrive at its carrying value. 

Investments 

CWA is authorized to invest in direct obligations of, or obligations guaranteed by, the United States 
of America, obligations of certain Federal agencies, states, counties, cities, and other investment 
instruments as authorized by CWA’s investment policy, certain obligations of public housing 
authorities and related institutions, fully collateralized repurchase agreements, and interest bearing 
time deposits. Any cash balances and time deposits are required to be collateralized and secured by 
pledges of direct obligations of, or obligations guaranteed by, the United States of America, 
obligations of such Federal agencies, and certain obligations of public housing authorities and related 
institutions. Repurchase agreements are required to be fully collateralized by such securities held in a 
safekeeping account subject to the control and custody of CWA. Investments are valued at amortized 
cost, which approximates fair value, typically mature in one year or less, and are held to maturity. 
CWA’s Board of Directors reviewed and confirmed the investment policy on December 10, 2014. 

Compensable Absences 

During fiscal year 2012, CWA amended its vacation policy and created two vacation leave plans (“A” 

and “B”). Under vacation leave plan A, applicable to employees hired on or before September 1, 
2012, employees receive 10 days of vacation and 15 days of sick leave each year. After five years of 
service, employees receive one additional vacation day for each additional year of service up to a 
maximum of fifteen additional days. Employees may accumulate vacation leave from year to year and 
upon termination or resignation receive a lump sum vacation accrual payment up to a maximum of 
720 hours. Upon termination or resignation, employees with two or more years of service may receive 
a lump-sum sick leave payment up to a maximum of 700 hours. Paid absences for employee vacation 
and sick leave are recorded as expenses when used. CWA's obligation for unused employee vacation 
and sick leave is reported as a long-term liability, net of current portion, and the sick leave is 
calculated using the vesting method which is 2 years for any new employees. Since these expenses 
are billable to customers when payable to the employees, CWA records an equal amount of 
receivable for these compensable absences.  

Under vacation leave plan B, applicable to employees hired after September 1, 2012, employees 
receive 10 working days of vacation and 8 days of sick leave each year. Employees who have 
completed five years of continuous employment receive additional day of vacation for each additional 
year of service subject to a maximum of fifteen additional days. Employees are required to utilize 
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their vacation time during the benefit year. Any accrued vacation days not utilized within the benefit 
year will not be allowed to be carried over to the next benefit year. However, employees may carry 
over to the next year accrued, unused sick leave hours. Upon termination of employment, employees 
under this plan will not be paid for any accrued, unused vacation or sick leave. 

Revenues and Expenses 

Operating revenues are those revenues generated from the primary operations of CWA. All other 
revenues are reported as non-operating revenues. Operating expenses are those expenses that are 
essential to the primary operations of CWA. All other expenses are reported as non-operating 
expenses. The principal operating revenues of CWA are revenues generated from transportation of 
surface water to its customers.  

Contributions, which finance either capital or current operations, are reported based on GASB 
Statement No. 33, Accounting and Financial Reporting for Nonexchange Transactions. In applying 
GASB Statement No. 33 to contributions, the provider recognizes liabilities and expenses and the 
recipient recognizes receivables and revenues when the applicable eligibility requirements, including 
time requirements, are met. Resources that qualify to be recorded by CWA as receivables and 
revenues, which are transmitted by the provider before the eligibility requirements are met, are 
reported as deferred revenue. At December 31, 2014, CWA had deferred revenues of $1,334,163.  

Restricted Assets 

Proceeds of CWA’s contract revenue bonds, as well as certain resources set aside for their repayment, 

are classified as restricted assets on the statement of net position because their use is limited per 
applicable bond covenants. The investments held for the construction account is used to report those 
proceeds of revenue bond issuances that are restricted for use in construction projects.  

Funds received for CWA’s operation and maintenance is set aside to create a reserve for major 

maintenance, repairs, replacement, and obligatory replacement fund per the Trinity River Water 
Conveyance System contract and the Lake Houston Pump Station contract between CWA and the 
City of Houston. These funds are shown as restricted investments in the financial statements. 

Income Taxes 

CWA is an organization described in Internal Revenue Code Section 115. Generally, no tax provision 
is necessary in regard to its excess revenue. Accordingly, none has been recorded in the 
accompanying financial statements. 

Unearned Revenues 

Contributions received and related to periods after December 31, 2014, have been deferred to the 
subsequent fiscal year. 

Recent Accounting Pronouncements 

In June 2012, GASB issued Statement No. 68, Accounting and Financial Reporting for Pensions – an 
Amendment of GASB Statement No. 27. The objective of this Statement is to improve accounting and 
financial reporting by state and local governments for pensions. It also improves information 
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provided by state and local government employers about financial support for pensions that is 
provided by other entities. This Statement replaces the requirements of Statement no. 27, Accounting 
for Pensions by State and Local Governmental Employers, as well as the requirements of Statement 
No. 50, Pension Disclosures, as they relate to pensions that are provided through pension plans 
administered as trusts or equivalent arrangements that meet certain criteria. The requirements of this 
Statement will improve the decision-usefulness of information in employer and governmental 
employer and governmental non-employer contributing entity financial reports and will enhance its 
value for assessing accountability and interperiod equity by requiring recognition of the entire net 
pension liability and a more comprehensive measure of pension expense. This Statement is effective 
for fiscal years beginning after June 15, 2014 with earlier application encouraged. Management of 
CWA has determined that the provisions of this Statement do not have significant impact on its 
pension plan financial statements. 
 
In January 2013, GASB issued Statement No. 69, Government Combinations and Disposals of 
Government Operation. This Statement establishes accounting and financial reporting standards to 
government combinations and disposals of government operations. This Statement requires 
disclosures to be made about government combinations and disposals of government operations to 
enable financial statement users to evaluate the nature and financial effects of those transactions. The 
requirements of this Statement are effective for government combinations and disposals of 
government operations occurring in financial reporting periods beginning after December 15, 2013, 
and should applied on a prospective basis with early application encouraged. Management of CWA 
has determined that the provisions of this Statement do not have any impact on its financial 
statements. 
 
In April 2013, GASB issued Statement No. 70 Accounting and Financial Reporting for Nonexchange 
Financial Guarantees. This Statement requires a government that extends nonexchange financial 
guarantee to recognize a liability when qualitative factors and historical data, if any, indicate that it is 
more likely than not to that the government will be required to make a payment on the guarantee. The 
amount of the liability to be recognized should be discounted present value of the best estimate of the 
future outflows related to the guarantee expected to be incurred. When there is no best estimate but a 
range of the estimated outflows can be established, the amount of liability to be recognized should be 
discounted present value of the minimum amount within the range. The provisions of this Statement 
are effective for reporting period beginning after June 15, 2013 with early application encouraged. 
Management of CWA has determined that the provisions of this Statement do not have any 
significant impact on its financial statements. 
 
In November 2013, GASB issued Statement No. 71, Pension Transition for Contributions Made 
Subsequent to the Measurement Date – an Amendment of GASB Statement No. 68. The objective of 
this Statement is to address an issue regarding the application of the transition provisions of Statement 
No. 68, Accounting and Financial Reporting for Pensions. The issue relates to amounts associated 
with contributions, if any, made by a state or local government employer or nonemployer contributing 
entity to a defined benefit pension plan after the measurement date of the government’s beginning net 

pension liability. This Statement amends paragraph 137 of Statement 68 to require that, at transition, 
a government recognize a beginning deferred outflow of resources for its pension contributions, if any 
made subsequent to the measurement date of the beginning net pension liability. The provisions of 
this Statement are required to be applied simultaneously with the provisions of Statement No. 68. 
Management of CWA has determined that the provisions of this Statement do not have any 
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significant impact on its pension plan financial statements.  
 
NOTE 2 – TRINITY RIVER WATER CONVEYANCE SYSTEM CONTRACTS 

City of Houston 

CWA entered into a contract (the “Initial Contract”) with the City in May 1968. The contract expires 

on the earlier date of June 15, 2035 or the date on which the debt service requirements have been paid 
in full. In consideration of CWA's agreement to construct the main water conveyance and distribution 
systems, the City agreed to pay, solely out of revenues received from the operation of the City's water 
and wastewater systems, all maintenance and operating costs and all debt service requirements for the 
Trinity River Water Conveyance System. Upon termination of the contract and upon payment of all 
bonds and other obligations issued by CWA for the Trinity River Water Conveyance System, CWA 
must assign and convey to the City, upon request, all of its rights, titles, and interest in the Trinity 
River Water Conveyance System. 

In June 1995, CWA entered into an operating contract (the “Operating Contract”) and a project 
financing and construction contract (the “Projects Contract”) with the City. The Operating Contract 
expires on the earlier occurrence of the year 2035 or when both the Initial Contract and the Projects 
Contract terminate. The Projects Contract expires on the earlier occurrence of the year 2035 or when 
all bonds and other obligations issued by CWA pursuant to the Projects Contract to finance the cost of 
projects or refinance the cost of such projects are paid. 

The Operating Contract amends, restates, and supersedes the Initial Contract relating to CWA's 
operation for the Trinity River Water Conveyance System. In the Operating Contract, CWA is 
required to operate and maintain the Trinity River Water Conveyance System and the facilities 
constructed and/or acquired (“Trinity River facilities”) pursuant to the Projects Contract and acquire 

and/or construct improvements to such facilities or other City facilities. In return, the City pays CWA 
for maintenance, operation, construction, improvement, and repair of the City projects, including 
reasonable overhead and administrative costs, as set forth in the annual operating budget. The City is 
entitled to credits against its obligations under the Operating Contract to the extent that excess 
revenues, including proceeds from third-party insurers and grants from any Federal or state agency, 
received by CWA from the operation of the Trinity River facilities are available and are used to pay 
maintenance, operation, construction, improvement, and repair expenses of the facilities pursuant to 
the terms of the Operating Contract. 

Under the Projects Contract, CWA is required to construct and/or acquire, improve, and repair certain 
water conveyance and distribution facilities. In return, the City pays, solely from the gross revenues 
received from the operation of the City's water and wastewater systems, all amounts necessary to pay 
debt service requirements and reserve fund requirements for such facilities. Upon termination of the 
Projects Contract and upon payment of all bonds and other obligations issued by CWA, CWA must 
assign and convey to the City, upon request, all of its rights, titles, and interest in and to such 
facilities. 

In 2009, CWA entered into another project financing and construction contract with the City to plan, 
design, acquire property, construct and finance a project known as the Luce Bayou Interbasin 
Transfer Project (the “Luce Bayou Project”), which includes infrastructure sized to transfer 

approximately 450,000 acre feet per year of the City's permitted surface water from the Trinity River 
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to Lake Houston. The Preliminary Project Costs of the Luce Bayou Project was financed and paid 
through the issuance of CWA contract revenue bonds which were purchased by the Texas Water 
Development Board (the "TWDB") through its Water Infrastructure Fund ("WIF") loan program, 
under which the TWDB loaned funds (the "WIF Bonds") to CWA. The WIF Bonds are secured by 
the City's pledge under the Projects Contract to pay Debt Service on the WIF Bonds from the City’s 
Net Revenues held in the General Purpose Fund. 

Under the Luce Bayou Project, CWA is required to advance funds, in the amount of $9,705,000, to 
pay for the City's share of Land and Mitigation Costs. The funds would be obtained from CWA’s 

revenues derived from the sale of certain Certificates of Participation, Series 1993A-J with respect to 
the City of Houston Water Conveyance System Contract. The City shall repay the advance to CWA 
along with interest, at a rate equal to the prime rate published by the Wall Street Journal on the 
respective January 1st or July 1st for the period June 15, 2009 through December 15, 2016 and the 10 
year Bond Buyer Revenue Bond Index from December 15, 2016 for the period December 15, 2016 
through December 15, 2038. The City’s payment schedule will start on June 15, 2019 and its 
repayment term is 20 years with one principal payment and two interest payments each year.  

On February 3, 1999, CWA accomplished an escrow restructuring of certain securities in connection 
with the $270,960,000 City of Houston Water Conveyance System Contract Certificate of 
Participation, Series 1993 A-J Bonds, which were legally defeased and removed from the general 
long-term debt account group in 1993. CWA sold existing securities held in escrow accounts for the 
subject certificates in the amount of $252,460,758 and purchased $242,768,280 of U.S. Treasury 
Securities - State and Local Securities, which were deposited to replace the existing securities in the 
Escrow Fund held by the Escrow Agent. This restructuring activity resulted in approximately 
$9,695,000 (proceeds plus cash balance) of cash proceeds to CWA. Transaction costs amounted to 
$437,000, netting approximately $9,258,000 in cash to CWA. 

In 1995, CWA issued $45,000,000 Coastal Water Authority Contract Revenue Bonds, Series 1995 
(“Series 1995”) to construct a 96-inch water line from near the San Jacinto Monument to the City's 
Southeast Water Purification Plant and reimburse CWA for certain costs incurred to repair flood 
damage to a pipeline under the Houston Ship Channel near the Lynchburg Pump Station. 

On February 15, 1999, CWA issued $48,240,000 Coastal Water Authority Contract Revenue 
Refunding Bonds, Series 1999 to refund the Series 1995 bonds and to pay related costs of issuance. 
Of the proceeds, $47,216,086 was deposited in an escrow fund established pursuant to an escrow 
agreement; $299,228 was deposited in the Trinity River Bond Fund to be applied to accrued interest; 
and $225,740 was deposited into the Trinity River Construction Multiple Series Fund to pay issuance 
costs (see Note 8). Debt service of the bonds is payable by CWA from revenues received from the 
City pursuant to the Projects Contract. On December 15, 2010, proceeds from the issue of 
$38,900,000 Contract Revenue Refunding Bonds, Series 2010 were used to refund a portion of the 
Series 1999 bonds. During 2011, the outstanding principal in the amount of $1,255,000 was paid. No 
Series 1999 bonds remain outstanding. 

On October 20, 2004, CWA issued $40,385,000 Coastal Water Authority Contract Revenue Bonds, 
Series 2004 at a discount of $140,993 to fund the design, construction management, and construction 
costs of the expansion of the Trinity River Pump Station and Lynchburg Pump Station. Of the 
proceeds, $255,254 was paid for insurance and $39,988,753 was deposited in the Trinity River 
Construction Fund, Series 2004 to pay for the construction costs (see Note 8). Additional closing 
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costs of $265,360 were paid from the Trinity River Construction Fund; Series 2004 subsequent to 
collection of bond proceeds, resulting in total closing costs of $520,614 (see Note 8 Unamortized 
bond issue costs). Debt service of the bonds is payable by CWA from revenues received from the 
City pursuant to the Projects Contract. On December 15, 2014, proceeds from the issue of 
$38,415,000 Contract Revenue Bonds, Series 2014 were used to refund a portion of the Series 2004 
bonds, and no Series 2004 bonds remain outstanding after December 15, 2014. 

On February 26, 2009 CWA issued $28,000,000 Coastal Water Authority Contract Revenue Bonds, 
Series 2009 Bonds to finance the cost of conveyance system and treatment facilities of the Luce 
Bayou Project. Of the proceeds, $300,000 was paid for issuance costs and $15,391,019 was deposited 
in the Luce Bayou Project Fund, Series 2009 to pay for the construction costs (see Note 8). 
Additionally, $12,308,981 was deposited in Project Escrow Account for the final design phase. Debt 
service of the bonds is payable by CWA from revenues received from the City pursuant to the 
Projects Contract. 

In accordance with the terms of the various bond resolutions and City contracts, CWA is required to 
maintain, in the Trinity River Water Conveyance System operations account, an amount equal to 
three months' average operating costs, as applicable to the City, estimated from its annual operating 
budget. At the beginning of each year, CWA makes an adjustment to the operating reserves to meet 
the requirements. This adjustment is either paid by or credited to the City. This amount is being 
shown in the statement of net assets as part of line item 'operating reserves payable' (see Note 8). 

On July 12, 2010 CWA issued $5,115,000 Coastal Water Authority Contract Revenue Bonds Series 
2010 (Luce Bayou Project) to finance the implementation of a water supply project identified in the 
2007 State Water Plan and regional water plan. Of the proceeds, $123,000 was paid as issuance costs, 
$1,792,000 was deposited in an Escrow Fund and the balance of $3,200,000 was deposited in the 
Construction Fund. 

On December 15, 2010, CWA issued $38,900,000 Coastal Water Authority Contract Revenue 
Refunding Bonds, Series 2010 (City of Houston Projects). The proceeds of the Bonds were used to 
refund a portion of the Series 1999 Bonds, fund a portion of the Bond Reserve Fund requirement and 
pay the costs of issuing the Bonds and refunding the Series 1999 Bonds. The Bonds were issued at a 
premium. Balance on the premium at December 31, 2014 in the amount of $2,864,556 has been 
recorded in the accompanying financial statements as an addition to the face (par) value of the bonds 
to arrive at its carrying value. 

On December 15, 2014, CWA issued $38,415,000 Coastal Water Authority Contract Revenue 
Refunding Bonds, Series 2014 (City of Houston Projects). The proceeds of the Bonds were used to 
refund a portion of the Series 2004 Bonds, fund a portion of the Bond Reserve Fund requirement and 
pay the costs of issuing the Bonds. The Bonds were issued at a premium. Balance on the premium at 
December 31, 2014 in the amount of $3,454,550 has been recorded in the accompanying financial 
statements as an addition to the face (par) value of the bonds to arrive at its carrying value. 

On March 13, 2012, CWA Board authorized an additional sum amounting to $5 million to be used for 
acquisition of right-of-way for the Luce Bayou thereby increasing the total estimated costs of the 
Land and Mitigation project to $20 million. In accordance with the provisions of the contract 
agreement, CWA received $1,765,000 from the City and CWA transferred the amount of $3,235,000 
from its Special Project Equity Fund (SEALS) to cover the City’s portion of the acquisition costs. 
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Accordingly this amount has been recorded as a receivable from the City in the financial statements. 

Pursuant to a Master Agreement (the “Agreement”) dated February 21, 2013, between CWA and 

TWDB, TWDB, during the year, made available to CWA funding in the amount $28,754,000. The 
funding is to enable TWDB to purchase an initial 35% undivided interest in the Luce Bayou Project. 
In accordance with the provisions of the agreement, TWDB may purchase up to 80% of an undivided 
interest in the Luce Bayou Project. The proceeds of the fund are held in a construction fund created 
for such purpose and held by CWA. Funds in the construction fund including interest and investment 
earnings are to be used only for the Luce Bayou Project costs or for CWA’s purchase of TWDB’s 

interest in the Project. In conjunction with the Agreement, CWA and the City entered into a first 
supplement to the Luce Bayou project contract to incorporate the City’s pledge for payment of debt 

service of the loan. 

San Jacinto River Authority 

Effective February 10, 1998, CWA entered into a water conveyance contract with San Jacinto River 
Authority (“SJRA”) whereas SJRA reserved 50 million gallons per day (MGD) of capacity in the 
CWA main canal system. In 1998, SJRA paid CWA a capital recovery fee of $3,663,860 for this 
capacity reservation. SJRA paid $796,087 for the costs of engineering, design, and construction of a 
diversion point to accommodate this conveyance of water from CWA's main canal to SJRA's canal. 
Upon completion of the construction project in February 2000, CWA began operating and 
maintaining this diversion point structure. In return, SJRA began paying a monthly operating charge 
to CWA for the conveyance of this water. Termination of the contract will occur on the earlier date of 
January 1, 2035 or the date the City acquires the CWA main canal system. 

In accordance with the terms of the contract with SJRA, CWA is required to maintain, in the Trinity 
River Water Conveyance System operations account, an amount equal to three months' average 
operating costs, as applicable to SJRA, estimated from its annual operating budget. At the beginning 
of each year, CWA makes an adjustment to the operating reserves to meet the requirements. This 
adjustment is either paid by or credited to SJRA. This amount is being shown in the statement of net 
position as part of the line item 'operating reserve payable’ (see Note 8). 

NOTE 3 – LAKE HOUSTON FACILITIES 

Effective January 1, 1996, CWA entered into an operating contract with the City to assume the 
responsibility of operating, maintaining, and keeping the Lake Houston Pump Station, West Canal, 
and related facilities (the “Facilities”) in good repair and to assume the responsibility of transporting 

water through the Facilities. The City pays, solely out of revenues received from the operation of the 
City's water and wastewater system, all maintenance and operating costs of the Facilities. The City is 
entitled to credits against obligations for interest received on Lake Houston Facilities fund 
investments. The contract has been renewed until 2015. 

In accordance with the terms of this contract, CWA is required to maintain, in the Lake Houston 
operations account, an amount equal to three months' average operating costs as estimated from its 
annual operating budget. At the beginning of each year, CWA makes an adjustment to the operating 
reserves to meet the requirements. This adjustment is either paid by or credited to the City. This 
amount is being shown in the statement of net position as part of the line item 'operating reserve 
payable’ (see Note 8). 
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Effective January 1, 2004, the Operating Contract with the City was amended to extend responsibility 
for operating, maintaining, performing inspections, and implementing security of Lake Houston and 
the Lake Houston Dam to CWA. Further, the work under the Operating Contract may be paid by the 
City either as a capital project or from revenues received from the operation of the City's water and 
wastewater systems. 

NOTE 4 – BAYPORT WATER SYSTEM 

In 1979, CWA issued $10,000,000 of special project bonds to acquire an existing water distribution 
system, the Bayport Water System, from the Friendswood Development Company and to extend the 
system to service additional customers. The Bayport Water System is attached to CWA's distribution 
system and its customers consist primarily of large national company chemical plants.  

In 1985, CWA issued $1,700,000 of Special Project First Mortgage Revenue Bonds to improve the 
Bayport Water System by construction of crossover connections to interconnect the three CWA 
systems and bypass the Bayport reservoir and pump station. This change resulted in a more efficient 
and reliable system. In 2000, CWA redeemed all outstanding debt service requirements. The Bayport 
Water System has been debt free since this redemption date. 

A Capital Improvement Fund was established by CWA in the Bayport Water System to provide funds 
for future renovations, improvements, and repairs to the system. Maintenance and operating costs are 
paid from revenues received from the operations of the Bayport Water System.  

NOTE 5 – WATER TREATMENT PLANT 

In 1979, CWA acquired an existing water treatment plant from Crown Central Petroleum Company. 
Maintenance and operating costs of the plant and all debt service requirements are paid by CWA from 
revenues received from the operation of the plant. Currently, there is no outstanding debt related to 
this plant. 

In November 2002, Air Products and Chemicals, Inc., (“Air Products”) entered into an agreement 

with CWA to receive and treat untreated surface water. In return, Air Products will take delivery of 
the treated surface water and make monthly payments to CWA for water treatment services. To 
compensate for Air Products' water requirements, the Water Treatment Plant had to be expanded. 
Total costs for the expansion were $598,968. Air Products is reimbursing these costs in monthly 
installments of $6,650, including interest at 6%, and maturing in July 2013. During the year the 
remaining balance was fully paid. 

In accordance with the Air Products contract, CWA will establish and maintain in the Water 
Treatment Plant operations account an amount equal to two months' average operating costs, as 
applicable to Air Products, estimated from its annual operating budget. At the beginning of each year, 
CWA will make an adjustment to the operating reserves to meet the requirements. This adjustment 
will either be paid by or credited to Air Products (see Note 8). 

In January 2005, Pasadena Refining Systems, Inc. (“PRSI”) entered into an agreement with CWA to 

receive and treat 1.15 to 6.0 million gallons of untreated surface water per day for PRSI's production 
requirements. In return, PRSI will take delivery of the treated surface water and make monthly 
payments to CWA for water treatment services. The termination date for the agreement is December 
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2017. The agreement may be renewed for two additional five-year periods. 

In accordance with the PRSI contract, CWA will establish and maintain in the Water Treatment Plant 
operations account an amount equal to two months' average operating costs, as applicable to PRSI, 
estimated from its annual operating budget. At the beginning of each year, CWA will make an 
adjustment to the operating reserves to meet the requirements. This adjustment will either be paid by 
or credited to PRSI (see Note 8). 

In 2010, a supplemental internal loan of $524,135 was added to the original $2.3 million loan 
approved in 2009 to finance the design and construction of a major repair to the Water Treatment 
Plant facility. The primary objective of the construction project is to replace the filtering equipment 
and install improved control mechanisms in the plant. Construction work on the project was 
completed and accepted by CWA’s Board in March 2013. 

 

 

NOTE 6 – DEPOSITS AND INVESTMENTS 

As of December 31, 2014, CWA had the following deposits and investments: 

Deposits Fair Value 
Average Maturity  
in Days 

Cash and cash equivalent  $ 3,599,522 - 
Cash restricted 102,726 - 

Total Value  $ 3,702,248  

Investment Type Fair Value 
Average Maturity  

in Days 

U.S. government and agency securities  $ 69,598,377 73 
Commercial papers issued by municipality - - 

Investment pool  - 

Long-term Investment 14,402,571 - 

Total Value  $ 84,000,948  

 
Custodial Credit Risk - Deposits: Custodial credit risk is the risk that in the event of a bank failure, 
CWA’s deposits may not be returned to it. As of December 31, 2014 CWA’s bank balances were 

fully collateralized in accordance with CWA’s investment policy. 

Interest Rate Risk: CWA’s formal investment policy limits investment maturities as a means of 

managing its exposure to fair value losses arising from increasing interest rates.  Financial assets are 
invested only in authorized investments whose maturities do not exceed one year at the time of 
purchase. 

Texas Short Term Asset Reserve Program Cash Reserve Fund (“TexStar”) is a local government 
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investment pool organized under the authority of the Interlocal Cooperation Act, Chapter 791 of the 
Texas Government Code (“Code”), and the Public Funds Investment Act (PFIA), Chapter 2256 of the 

Code. TexStar was created in April 2002 through a contract among its participating governmental 
units, and is governed by a board of directors (“board”), to provide for the joint investment of 

participant’s public funds and funds under their control. It is the policy of TexStar to invest pooled 

assets in a manner that will provide for preservation and safety of principal and competitive 
investment returns while meeting the daily liquidity needs of its participants. Portfolio of TexStar is a 
government-repo fund, utilizing primarily U.S. treasury securities, U.S. agency securities both fixed 
and floating, and repurchase agreements collateralized by such obligations. In order to meet the 
liquidity needs of the pool’s shareholder base and limit its exposure to significant market price 

fluctuations occurring during the periods of volatile interest rate movement, the weighted average 
maturity of the pool’s assets is limited to 60 days or less. TexStar is rated AAAm by Standard and 

Poor’s. J.P. Morgan Fleming Asset Management and First Southwest Asset Management serve as co-
administrators for TexStar under an agreement with the TexStar board. 

TexStar is not registered with the SEC as an investment company but has a conservative investment 
policy which is consistent with the SEC’s Rule 2a7 of the Investment Company Act 1940. GASB 31, 
Accounting and Financial Reporting for Certain Investments and for External Investment Pools, 
allows 2a7-like pools to use amortized cost (which excludes unrealized gains and losses) rather than 
market value to report net assets to compute share price. 

Long-term investments represent CWA’s interest in property (the “Gillette Street Project”). In 2012, 
CWA entered into a contract agreement with the City for the purchase of 11/16th of the City’s interest 

in the Gillette Street Project. The City holds the balance of interest on the property. CWA paid the 
sum of $11,000,000 (the “CWA Cash Contribution”) to acquire an interest in the project. Total 

purchase price of the property is expected not to exceed $16,000,000. In accordance with the contract 
agreement CWA is expected to incur additional costs not to exceed $5,000,000 (the “CWA In-Kind 
Contribution”) for remediation and mitigation of certain environmental matters on the property. Total 
contribution of CWA (“CWA Contribution”) towards the property is the amount equal to the CWA 

Cash Contribution and CWA In-Kind Contribution. The City is expected to pay to CWA an amount 
equal to interest accrued on the CWA Contribution from the closing date and payable on each semi-
annual payment date until (i) CWA’s ownership share is sold to the City or a third party in 

accordance with the provisions of the contract agreement. The interest rate shall be a variable rate to 
be reset on each semi-annual payment date based on the six-month London Interbank Offered Rate 
(Libor) as published by a commercially available source providing Libor as selected by CWA from 
time-to-time. Interest on the CWA Contribution shall be calculated on the basis of the actual number 
of days elapsed. The closing on the sale of the property is expected to occur in the second quarter of 
fiscal year 2015. 

NOTE 7 – CAPITAL ASSETS 

Capital assets consisted of the following at December 31, 2014: 

Cost 

Balance 
December 31, 

2013  Additions  Retirements  

Balance 
December 31, 

2014 
Land  $ 16,702,042   $ -   $ -   $ 16,702,042 
Water systems 381,212,077  -  -  381,212,077 



COASTAL WATER AUTHORITY 
 

NOTES TO THE FINANCIAL STATEMENTS 
 

YEAR ENDED DECEMBER 31, 2014 
 

 
 
 

23 

Trucks, equipment, and other 8,999,491  409,047  (411,515)  8,997,023 
Construction in progress 40,131,166  5,722,317  -  45,853,483 
 447,044,776  6,131,364  (411,515)  452,764,625 
Accumulated depreciation:        
Water systems (173,265,881)  (6,505,133)  -  (179,771.014) 
Trucks, equipment, and other (7,045,152)  (691,789)  381,705  (7,355,236) 
 (180,311,033)  (7,196,922)  381,705  (187,126,250) 
        

Total capital assets, net  $ 266,733,743   $ (1,065,558)   $ (29,810)   $ 265,638,375 

 

Depreciation expense for the year ended December 31, 2014 was $7,196,921. 

 
 
NOTE 8 – LONG-TERM LIABILITIES 

The following is a summary of long-term liabilities for the year ended December 31, 2014: 

 

Balance as of 
December 31, 

2013  Additions  Reductions  

Balance as of 
December 31, 

2014  
Due within 
One Year 

Bonds:          
Series 2004 Contract  
Revenue Bonds $ 38,280,000  $ -  $ (38,280,000)  $ -  $ - 
Series 2009 Contract  
Revenue Bonds  28,000,000   -   -   28,000,000   - 
Series 2010 Contract  
Revenue Bonds  5,115,000   -   -   5,115,000   - 
Series 2010 Contract  
Revenue Refunding Bonds  36,275,000   -   (1,345,000)   34,930,000   1,405,000 
Series 2014 Contract  
Revenue Refunding Bonds  -   38,415,000   -   38,415,000   855,000 
Texas Water Development 
Board Long-Term Loan  28,754,000   -   -   28,754,000   - 
Sub-total  136,424,000   38,415,000   (39,625,000)   135,214,000   2,260,000 
 Less: Unamortized 
 discount  (97,989)   -   97,989     - 
Add: Unamortized 
premium  3,125,816   3,454,550   (261,260)   6,319,106   - 

  139,451,827   41,869,550   (39,788,271)   141,533,106   2,260,000 
Other liabilities:          
Compensated absences  2,356,500   153,366     2,509,866   87,709 
Other postemployment 
benefits payable  2,944,144   323,884   -   3,268,028   - 
Total long-term liabilities $ 144,752,471  $ 42,346,800  $ (39,788,271)  $ 147,311,000  $ 2,347,709 

The annual debt service requirements for bonds payable as of December 31, 2014 are as follows: 

Year Ending December 31, Principal  Interest 
 2015     $ 2,260,000   $ 3,486,131 
 2016 3,330,000  3,404,281 
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 2017 3,455,000  3,413,357 
 2018 3,590,000  3,408,633 
 2019-2023 35,460,000  20,611,058 
 2024-2028 39,210,000  18,389,653 
 2029-2033 18,650,000  12,252,890 
 2034-2038 11,535,000  5,454,508 
 2039-2043 10,305,000  3,234,224 
 2044-2048 7,419,000  706,644 
Total  $ 135,214,000

 109,285,000 
  $ 74,361,380
 48,252,986 

The Series 2004 bonds carry a fixed interest rate of 2% - 5%, Series 2009 bonds carry a fixed interest 
rate of 2%-3%, Series 2010 Contract Revenue Bonds carry a fixed interest rate of 1.64%-2.82%, 
Series 2010 Contract Revenue Refunding Bonds carry a fixed interest rate of 2%-5% , Series 2014 
Contract Revenue Refunding Bonds carry fixed rates of interest of from 3% to 5% and are payable on 
June 15 and December 15 of each year. Bond issuance costs on Series 2004, 2009, 2010 and 2014 
were incurred and consisted of underwriters’ discount, insurance premiums legal fees and cost of 

issuance.  

Optional Redemption:  

CWA reserves the option to redeem the Series 2009 Bonds (Luce Bayou Project) maturing on and 
after December 15, 2019, in whole or in part in inverse order of maturity, before their respective 
scheduled maturity dates on June 15, 2019 or on any date thereafter, such redemption date or dates to 
be fixed by CWA, at a price equal to the principal amount of the Bonds so called for redemption plus 
accrued interest to the date fixed for redemption. 

The Series 2010 Bonds (Luce Bayou Project) maturing on June 15, 2020 and thereafter shall be 
subject to redemption in whole or in part at the option of CWA in inverse order of maturity, before 
their respective scheduled maturity dates, on December 15, 2019, or on any date thereafter, such 
redemption date or dates to be fixed by CWA, at a price equal to the principal amount of the Bonds so 
called for redemption plus accrued interest to the date fixed for redemption. 

The Series 2010 Refunding Bonds (City of Houston Projects) maturing on or after December 15, 
2021 are subject to redemption at the option of CWA prior to maturity, in whole or in part, on any 
date on or  after December 15, 2020 at a price of par, plus accrued interest to the date of the 
redemption. 

The Series 2014 Refunding Bonds (City of Houston Projects) maturing on or after 
December 15, 2025 are subject to redemption at the option of CWA prior to maturity, in 
whole or in part, on any date on or after December 15, 2024 at a price of par, plus accrued 
interest to the date of the redemption. 
 

Mandatory Redemption 

The Series 2009, 2010, 2010 Refunding Bonds, and 2014 Refunding Bonds (the “Bonds”) are special 

limited obligations of CWA which are payable as to principal and interest solely from certain 
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payments to be made by the City of Houston (the “City”) to CWA under certain project contracts.  
 
Bond Reserve Fund Surety Policy 
The Bond Reserve Fund Requirement immediately prior to the issuance of the 2014 Refunding Bonds 
was $7,178,470, and immediately after such issuance was adjusted to $7,767,600. Upon the issuance 
of the Bonds, the Bond Reserve Fund Requirement was established at $7,178,470. CWA did apply 
bond proceeds to fund the Bond Reserve Fund Requirement. In the Fourth Supplemental Bond 
Resolution adopted on October 13, 2010, CWA reserves the right to review and recalculate the Bond 
Reserve Fund Requirement at a later date in a manner consistent with the definition of Bond Reserve 
Fund Requirement.   

  

 
Under the terms of the various bond resolutions, contracts, and board designations, CWA is required 
to maintain the following reserves: 

System Required Reserve 
  Trinity River Water Conveyance System  

Operating Reserve ($5,287,391 at December 
31, 2014) 

25% of the annual budgeted operating expenses 
applicable to each municipality (the City and 
SJRA). 

  Repair, Replacement, and Renewal Reserve  
($3,000,000 at December 31, 2014) 

A minimum of $3,000,000. 

  Lake Houston Facilities   
Operating Reserve 
($600,291 at December 31, 2014) 

25% of the annual budgeted operating expenses. 

  Repair, Replacement, and Renewal Reserve 
($2,000,000 at December 31, 2014) 

A minimum of $2,000,000. 

 
During 2014, CWA complied with the aforementioned required reserves of the Trinity River Water 
Conveyance System and Lake Houston Facilities. These required reserves were reclassified as 
Operating reserve payable during the year and as of December 31, 2014. 

The Bond Indentures contain certain covenants requiring CWA to maintain: (1) separate funds as 
specified in bond documents, and (2) the Project Contract in effect and use reasonable diligence to 
ensure duties and obligations imposed upon the City by the Project Contract are performed and 
discharged, and timely payments from the City are obtained.  

Prior Defeasance of Debt 

CWA has at various times entered into transactions to refund certain issues of its bonded debt. 
Generally, these transactions involve putting funds in trust to be used to purchase securities to meet 
all the debt service requirements of the refunded debt, until that debt either matures or is redeemed. 
The liability for such refunded bonds and the related securities and escrow accounts were not 
included in the accompanying financial statements, as CWA defeased its obligations for payment of 
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the refunded debt upon completion of the refunding transactions.  

At December 31, 2014, refunded bond issues and the related principal payable from escrow accounts 
were as follows: 
 
 Principal Balance 

Outstanding  
Series 1986 $ 730,000 
Series 1991 $ 10,410,000 

 

NOTE 9 – EMPLOYEE BENEFIT PLANS 

CWA has a single-employer defined contribution plan (the “Plan”) under which all full-time 
employees are eligible to participate upon completion of 90 days of service. All employees are 
required to contribute 4% of their annual compensation and may make additional voluntary 
contributions up to a maximum of 10% of that compensation received during all years of plan 
participation when added to their prior employee contributions. 

CWA contributes 11.8% of each employee's gross compensation, which is 18% less a fixed rate of 
6.2%, until eligible compensation is no longer subject to the Federal Insurance Contribution Act 
(FICA). When CWA is not required to contribute to FICA, with respect to each employee, CWA 
contributes the additional 6.2% to the employee's account. Maximum annual employee contributions 
are limited to 100% of the employee's compensation. Participants are 100% vested in their 
contributions and earnings thereon. For the employer contributions, participants are vested at the rate 
of 20% per year, beginning subsequent to the completion of one year of service, allowing 100% 
vesting after five years. Participants also become 100% vested upon death, disability, or reaching 65 
years of age. In the event of termination of the plan, the vested interest of each participant shall be 
100% and no part of the plan's assets will revert to CWA. 

Total payroll expense for the year ended December 31, 2014 (100% covered by the plan) was 
$5,869,691. Accordingly, the 2014 required contributions for employees were $234,821 and CWA's 
requirement, net of forfeitures, was $692,723. Actual contributions from employees and CWA during 
2014 were $357,575 and $718,922, respectively.  Below is the Statement of Net Assets Available for 
Benefits and the Statement of Changes in Net Assets Available for Benefits derived from the Plan’s 

financial statements for the year ended September 30, 2014. 

Statement of Net Assets Available for Benefits 

 
Year Ended 

September 30, 2014 
Assets  
 Investments, at fair value $ 11,015,108 

Employer’s contribution receivable  15,540 
Net Assets Available for Benefits $ 11,030,648 
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Statement of Changes in Net Assets Available for Benefits 

 
Year Ended  

September 30, 2014 
Additions to Net Assets 
           Investment Income 

 

           Net Appreciation in fair value of investments       $            114,013 
 
Contributions 

 

Employer   $ 708,128 
Participants  354,627 

Total Contributions 1,062,755 
   
  
  

Total additions to net assets 1,176,768 

  
Deductions from Net Assets  

Benefits paid (156,491) 

Total deductions from net assets (156,491) 

  
Change in net assets 1,020,277 

  
Net Assets Available for Benefits  

Beginning of year 10,010,371 
End of year  $ 11,030,648 

 
 
Plan’s investments at September 30, 2014 were as follows: 
 

September 30, 2014  Face Value  Fair Value  Amortized Cost 
       
       
Federal Home Loan Banks dated 
    4/16/2014  0.090% due 1/16/2015* 
Federal Home Loan Banks dated 
    1/17/2014  0.120% due 10/17/2014* 
Federal Home Loan Mortgage Corp dated 

3/26/2013 1.00% due 3/26/2018 Callable 
on 3/26/2014 @100* 

 
$      1,000,000 
 
        1,250,000 
 
 
        1,500,000 

 
 $      999,870 
 
      1,250,000 
 
 
      1,477,365 

  
 $ 1,000,328 
 
          1,250,317 
 
 
          1,500,267 

Federal Home Loan Mortgage Corp dated 
6/20/2012 1.00% due 6/26/2017  Callable 
Quarterly Starting 6/20/2014 @ 100* 

 

  3,000,000 

 

  2,994,390 

 

  3,008,428 
Federal National Mortgage Assoc dated 

5/30/2013 1.125% due 5/25/2018 Callable 
 

  1,500,000 
 
  1,474,620 

 
         1,505, 964 
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Quarterly Starting 11/25/2013 @ 100* 
Federal National Mortgage Assoc dated 

11/14/2012 0.90% due 11/14/2017 
Callable Quarterly Starting 5/14/2013 
@100* 

 

  1,000,000 

 

  987,390 

 

  1,003,406 
Federal National Mortgage Assoc dated 

4/14/2014  0.100% due 04/09/2015* 
 

  1,501,000 
 
  1,500,685 

 
  1,500,208 

Cash Equivalents; SEI Daily Income TR 
Treasury II* 

 
  330,788 

 
  330,788 

 
  330,788 

       
   $ 11,081,788   $ 11,015,108   $ 11,099,706 

Employees of CWA may also participate in a deferred compensation plan, created in accordance with 
Internal Revenue Code Section 457, which permits the deferral of a portion of their salaries until 
future years. The deferred compensation is not available to employees until retirement, termination, 
death, or an unforeseeable emergency. All assets and income of the plan shall be held for the 
exclusive benefit of the plan's participants and their beneficiaries. The plan is administered by an 
independent contractor using the investment programs selected by the participants. 

NOTE 10 – POSTEMPLOYMENT BENEFITS 

Plan Description: CWA administers a single-employer defined benefit healthcare plan (“the Retiree 

Health Plan”). The Retiree Health Plan provides healthcare insurance for eligible retirees and their 

spouses through CWA’s group health insurance plan, which covers both active and retired members. 

Substantially all of CWA’s employees become eligible for these benefits if they reach normal 

retirement age while working for CWA. CWA issues a publicly available financial report that 
includes financial statements and required supplementary information for the Retiree Health Plan. 
The report may be obtained by writing to CWA, 1801 Main Street, Suite 800, Houston, Texas 77002. 

Funding Policy: The contribution requirements of plan members are established and may be 
amended by the CWA’s Board of Directors. These costs are funded on a pay-as-you-go basis. 
Contributions are recognized in the year paid. The cost of retiree health care premiums incurred by 
CWA amounted to $86,465 for the year ended December 31, 2014.  

Annual OPEB Cost and Net OPEB Obligation: CWA's annual other postemployment benefit 
(OPEB) cost (expense) is calculated based on the annual required contribution (ARC) of the 
employer. CWA has elected to calculate the ARC and related information using the alternative 
measurement method permitted by GASB Statement No. 45, Accounting and Financial Reporting by 
Employers for Postemployment Benefits Other Than Pensions, for employers in plans with fewer than 
one hundred total plan members. The ARC represents a level of funding that, if paid on an ongoing 
basis, is projected to cover normal cost each year and to amortize any unfunded actuarial liabilities (or 
funding excess) over a period not to exceed thirty years. CWA had its OPEB actuarial valuation 
performed as of December 31, 2013 as required by GASB Statement No. 45. CWA’s annual cost for 

the current year is as follows: 

Annual required contribution  $ 546,882 
Interest on OPEB obligation 73,604 
Adjustment to ARC (130,330) 

Annual OPEB cost (expense) 490,155 
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Age Adjusted Contributions Made (166,272) 
Increase in net OPEB obligation 323,883 
Net OPEB obligation – beginning of year 2,944,144 
Net OPEB obligation – end of year  $ 3,268,028 

 
CWA’s annual OPEB cost, the percentage of annual OPEB cost contributed to the plan, and the net 

OPEB obligation for the fiscal year 2013 and the preceding years were as follows: 
 

Fiscal Year Ended Annual OPEB Cost 
Percentage of Annual 

OPEB Cost Contributed 
Net OPEB  
Obligation 

2012  $ 575,470 20%  $ 2,437,867 
2013  $ 615,186 18%  $ 2,944,144 
2014    $               490,155 34%     $         3,268,028 

 
Funded Status and Funding Progress: As of December 31, 2014, the actuarial accrued liability for 
benefits was $5,388,236, all of which was unfunded. The covered payroll (annual payroll of active 
employees covered by the plan) was $5,869,691, and the ratio of the unfunded actuarial accrued 
liability to the covered payroll was 91.80 percent. 
 
Methods and Assumptions: The entry age actuarial cost method is used to calculate the ARC for the 
CWA's retiree health care plan. Under this method, the actuary calculates the present value of 
expected benefits for each employee. These calculations include estimated future salary increases and 
estimated future service. The total cost arrived at is amortized over the employee’s anticipated career 

using the “level percentage of payroll” method. If experience is in accordance with the assumptions 
used, the cost will be paid as a constant percentage of payroll over the employee’s whole career, and 

ARC as a percentage of payroll will remain basically level on a year to year basis. 

Projections of benefits for financial reporting purposes are based on the substantive plan (the plan as 
understood by the employer and plan members) and include the types of benefits provided at the time 
of each valuation and the historical pattern of sharing of benefit costs between the employer and plan 
members to that point. The methods and assumptions used include techniques that are designed to 
reduce the effects of short-term volatility in actuarial accrued liabilities and the actuarial value of 
assets, consistent with the long-term perspective of the calculations. Significant actuarial methods and 
assumptions were as follows: 
 
Actuarial Methods and Assumptions: 
 
Average retirement age for 
active employees 

65 years 

Marital assumption Marital status of members at the calculation date was assumed to 
continue throughout retirement. 

Investment rate of return 2.5% 
Salary increases 2% 
Mortality  RP 2000 Mortality Table for Males and Females projected 10 

years 
Healthcare cost trend rate 5% 
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Health insurance premiums 2014 health insurance premiums for retirees were used as the 
basis for calculation of the present value of total benefits to be 
paid. 

Inflation rate 3% 
Turnover Non-group-specific age-based turnover data from GASB 

Statement No. 45 was used as the basis for assigning active 
members a probability of remaining employed until the assumed 
retirement age and for developing an expected future working 
lifetime assumption for purposes of allocating to periods the 
present value of total benefits to be paid. 

Actuarial cost method Entry age  
Amortization method Level percentage of payroll  
Amortization period 30 years 
 
Actuarial valuations involve estimates of the value of reported amounts and assumptions about the 
probability of events in the future. Amounts determined regarding the funded status and the annual 
required contributions of CWA’s retiree health care plan are subject to continual revision as actual 

results are compared to past expectations and new estimates are made about the future. The required 
schedule of funding progress presented as required supplementary information provides multiyear 
trend information that shows whether the actuarial value of plan assets is increasing or decreasing 
over time relative to the actuarial accrued liability for benefits. 

NOTE 11 – COMMITMENTS AND CONTINGENCIES 

Lease Commitments 

CWA leases its office space and equipment under non-cancelable operating leases. On June 15, 2011 
CWA signed a new ten (10) year office space lease agreement commencing March 1, 2012 and 
ending June 30, 2022. The future minimum lease rental payments under non-cancelable operating 
leases are as follows: 

For the Year Ending December 31, Amount 
2015  $ 207,420 
2016   207,420 
2017   211,496 
2018   215,572 
2019   215,572 
2020 and thereafter   559,310 

Total  $ 1,616,790 
 

Total lease expense for the year ended December 31, 2014, including any related taxes and other fees, 
and was approximately $182,254. 

NOTE 12 – CONCENTRATIONS 

The Trinity River Water Conveyance System and Lake Houston Facilities have one major customer, 
the City of Houston (the “City”). Revenues from the City represent approximately 100% of total 
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revenues in the Trinity River Water Conveyance System and Lake Houston Facilities combined. The 
Water Treatment Plant currently has only two customers. In addition, the Bayport Water System has 
two major customers. Revenues from these customers represent approximately 78% of total revenues 
in the Bayport Water System. CWA believes that the possibility of losing any one of these customers 
is remote. 

NOTE 13 – SUBSEQUENT EVENTS 

Management has evaluated subsequent events through April 3, 2015; the date financial statements 
were available to be issued. No changes were made, or are necessary to be made, to the financial 
statements, as a result of this evaluation.  
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Luce Bayou 
Interbasin 
Transfer 
Project 

Trinity River 
Water 

Conveyance 
System Project 

Lake  
Houston 
Facilities 
Project 

Bayport  
Water 
System 
Project 

Red Bluff 
Water 

Treatment 
Plant Project Totals 

ASSETS       

Current Assets – Unrestricted       

Cash $ -  $ 1,468,135  $ 302,357 $ 1,216,791  $ 612,239 $ 3,599,522 
Investments  -  20,775,237   3,522,368  189,931  24,487,536 

Receivables:       
Accounts receivable from City of 
Houston  -  4,348,830  338,034  -  - 

                      
 4,686,864 

Accounts receivable from other  
customers  -  -  -  256,477  152,555  409,032 
Compensable absence –current 
portion  -  65,782  12,279  7,016  2,632  87,709 

Other  2,969  1,867  29  186  24  5,075 
Total Current Assets – 
Unrestricted:  2,969  26,659,851  652,699  5,002,838  957,381  33,275,738 

             

Current Assets – Restricted             
Cash – restricted for capital 
projects           18,972  78,719  5,035  -  - 

                          
 102,726 

Investments – restricted for 
contingencies  -  3,000,000  1,994,965  -  -  4,994,965 
Investments – restricted for 
capital projects  40,115,876  -  -  -  -  40,115,876 

Total Current Assets – Restricted  40,134,848  3,078,719  2,000,000  -  -  45,213,567 

Capital Assets, Net  42,788,866  206,720,428  1,574,749  10,574,218  3,980,114  265,638,375 

       

Other Assets:        
Interest receivable from City of 
Houston  -  282,150  -  -  -  282,150 

Long-term investments  -  14,402,571  -  -  -  14,402,571 

Obligation for comp. absences  -  1,804,369  321,824  147,408  148,556  2,422,157 
Long-term loan receivable from 
City of Houston  -  15,218,586  -  -  -  15,218,586 

Total Other Assets  -  31,707,676  321,824  147,408  148,556  32,325,464 

Total Assets $ 82,926,683  $ 268,166,674  $ 4,549,272 $ 15,724,464  $ 5,086,051 $  376,453,144 
 

Continued
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LIABILITIES: 

Luce Bayou 
Interbasin 
Transfer 
Project 

Trinity River 
Water 

Conveyance 
System Project 

Lake  
Houston 
Facilities 
Project 

Bayport 
Water  
System  
Project 

Red Bluff 
Water 

Treatment 
Plant Project Totals 

Current Liabilities - 
Unrestricted:       

Accounts payable $  $ (1,380,960) $ (50,744) $ (33,779) $ (38,025) $ (1,503,508) 

Operating reserve payable - (5,287,391) (600,291) - - (5,887,682) 
Compensable absence –  
current portion - (65,782) (12,279) (7,016) (2,632) (87,709) 

Deferred revenue (1,334,163) - - - - (1,334,163) 
Total Current Liabilities-
Unrestricted (1,334,163) (6,734,133) (663,314) (40,795) (40,657) (8,813,062) 

       
Current Liabilities - 
Restricted:       

Accounts payable (1,115,560) - - - - (1,115,560) 
Current portion of bonds 
payable - (2,260,000) - - - (2,260,000) 

Bond interest payable (12,467) (147,268) - - - (159,735) 

Contingent reserve payable - - (2,000,000) - - (2,000,000) 
Total Current Liabilities – 
Restricted (1,128,027) (2,407,268) (2,000,000) - - (5,535,295) 

       

Long-Term Liabilities:       

Bonds payable (33,115,000) (71,085,000) - - - (104,200,000) 

Long-term loan  (28,754,000) - - - - (28,754,000) 

Unamortized bond premium - (6,319,106) - - - (6,319,106) 

Comp. absences payable - (1,804,369) (321,824) (147,408) (148,556) (2,422,157) 
Other postemployment 
benefits - (1,993,496) (424,844) (424,844) (424,844) (3,268,028) 

Total Long-Term Liabilities (61,869,000) (81,201,971) (746,668) (572,252) (573,400) (144,963,291) 

Total Liabilities (64,331,190) (90,343,372) (3,409,982) (613,047) (614,057) (159,311,648) 

Net Position $ 18,595,493 $ 177,823,318 $ 1,139,290 $ 15,111,418 $ 4,471,985 $ 217,141,496 
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Luce Bayou 
Interbasin 
Transfer 
Project 

Trinity 
River 
Water 

Conveyance 
System 
Project 

Lake 
Houston 
Facilities 
Project 

Bayport 
Water 
System 
Project 

Red Bluff 
Water 

Treatment 
Plant Project Totals 

Operating Revenues:       

Funds provided by City  $ -  $ 19,994,010  $ 2,193,906  $ -  $ -  $ 22,187,916 

Funds by San Jacinto - 104,438 - - - 104,438 

Service revenues - - - 2,276,089 2,015,148 4,291,237 

Total Operating Revenues - 20,098,448 2,193,906 2,276,089 2,015,148 26,583,591 
       

Operating Expenses:       

Utilities - 7,946,817 143,175 79,930 194,213 8,364,135 

Field salaries  - 3,209,803 835,483 442,059 478,613 4,965,958 

Administrative - 1,401,361 368,950 330,045 286,964 2,387,320 

General operating - 1,769,690 315,237 302,456 260,063 2,647,446 

Material and supplies - 1,913,829 223,418 167,219 320,844 2,625,310 
Engineering, legal, and   
      Professional. - 662,254 58,669 77,203 33,892 832,018 
Contract labor and 
equipment 7,084 3,215,280 301,451 196,804 31,922 3,752,541 

SJRA Expenditures  - 7,515 - - - 7,515 

Depreciation - 6,593,859 89,527 384,131 129,404 7,196,921 

Total Operating Expenses 7,084 26,720,408 2,335,910 1,979,847 1,735,915 32,779,164 

       

Operating (loss) Income (7,084) (6,621,960) (142,004) 296,242 279,233 (6,195,573) 

       
Non-Operating Revenues 
(Expenses):       

Investment income 28,738 17,450 1,652 2,525 390 50,755 

Interest income - 988,628 - - - 988,628 
Bond interest expense, 
net of amortization of 
bond issue costs (12,467) (3,715,162) - - - (3,727,629) 
Gain on sale of capital 
assets - 37,168 1,065 13,105 1,882 53,220 

Loan interest expense - - - - (57,645) (57,645) 

Other income 236 418,418 - 34,869 - 453,523 
Total Non-Operating 
Revenues (expenses) 16,507 (2,253,498) 2,717 50,499 (55,373) (2,239,148) 
(Loss) income Before 
Contributions: 9,423 (8,875,458) (139,287) 346,741 223,860 (8,434,721) 

Contributions 191,043 5,142,565 - - - 5,333,608 

Changes in Net Position  $ 200,466  $ (3,732,893)  $ (139,287)  $ 346,741  $ 223,850  $ (3,101,113) 
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 Trinity River Water Conveyance System Project 

 Budget Actual 

Variance 
Favorable 

(Unfavorable) 

Operating Revenues:    

Funds provided by City of Houston  $ 28,000,663  $ 22,839,197  $ (5,161,466) 

Funds provided by San Jacinto River 
Authority 

100,000 104,438 4,438 

Interest on investments  1,000 5,556 4,556 

Service revenues  - - - 

Other  50,000 418,418 368,418 

 28,151,663 23,367,609 (4,784,054) 
Operating Expenses:    

Utilities 7,958,558 7,462,373 496,185 

Field salaries 3,125,170 3,192,803 (67,633) 

Administrative 1,502,503 1,396,361 106,142 

General operating 1,724,746 1,572,121 152,625 

Materials and supplies 2,118,956 1,864,654 254,302 

Engineering, legal, and professional 476,470 628,552 (152,082) 

Contract labor and equipment 4,135,810 3,470,548 665,262 

 21,042,213 19,587,412 1,454,801 

Non-Operating Revenues / (Expenses):    

SJRA expenditures - (7,516) (7,516) 

Bond interest expense (3,497,565) (3,497,565) - 

Bond principal retirement (1,645,000) (1,645,000) - 

Paying agent fees - (3,580) (3,580) 

Construction program (2,364,525) (857,416) 1,507,109 

 (7,507,090) (6,011,077) 1,496,013 

Change in Net Position  $ (397,640)  $ (2,230,880)  $     (1,833,240) 
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 Lake Houston Facilities Project 

Budget Actual 

Variance 
Favorable 

(Unfavorable) 

Operating Revenues:    

Funds provided by City of Houston  $ 2,374,575  $ 2,183,920  $ (190,655) 

Interest on investments   1,135   3,046   1,911 

Other  - - - 

 2,375,710 2,186,966 (188,744) 

Operating Expenses:    

Utilities 106,062 142,976 (36,914) 

Field salaries 899,295 831,483 67,812 

Administrative 362,502 367,950 (5,448) 

General operating 270,133 273,132 (2,999) 

Materials and supplies 182,700 220,854 (38,154) 

Engineering, legal, and professional 86,780 58,669 28,111 

Contract labor and equipment 493,693 301,889 191,804 

 2,401,165 2,196,953 204,212 

Non-Operating Revenues / (Expenses): - - - 

Change in Net Position  $ (25,455)  $           (9,987)  $ 15,468 
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Bayport Water System Project 

Budget Actual 

Variance 
Favorable 

(Unfavorable) 

Operating Revenues:    

Service revenues  $ 2,040,828  $ 2,268,738  $ 227,910 

Interest on investments   750   3,185   2,435 

Other  - 34,869 34,869 

 2,041,578 2,306,792 265,214 

Operating Expenses:    

Utilities 88,559 79,400 9,159 

Field salaries 831,363 443,059 388,304 

Administrative 349,289 331,045  18,244 

General operating 283,980 260,351 23,629 

Materials and supplies 125,075 165,362 (40,287) 

Engineering, legal, and professional 91,580 772,021 (680,441) 

Contract labor and equipment 171,595 346,538 (174,943) 

 1,941,441 2,397,776 (456,335) 

    

Non-Operating Revenues / (Expenses):    

Construction Program (2,502,000) (336,956) 2,165,044 

 (2,502,000) (336,956) 2,165,044 

Change in Net Position  $ (2,401,863)  $ (427,940)  $ 1,973,923 
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 Red Bluff Water Treatment Plant Project 

 
Budget Actual 

Variable 
Favorable 

(Unfavorable) 
    

Operating Revenues:    

Service revenues  $ 2,205,001  $ 2,058,168  $ (146,833) 

Interest on investments 244 374 130 

Other - - - 

 2,205,245 2,058,542 (146,703) 

Operating Expenses:    

Utilities 181,420 193,004 (11,584) 

Field salaries 538,624 477,613 61,011 

Administrative 277,922 285,964 (8,042) 

General operating 286,276 217,958 68,318 

Materials and supplies 365,800 319,034 46,766 

Engineering, legal, and professional 74,720 33,898 40,822 

Contract labor and equipment 38,400 52,720 (14,320) 

 1,763,162 1,580,191 182,971 

Non-Operating Revenues/(Expenses):    

Loan interest expense (57,645) (57,645) - 

Loan retirement principal (399,767) (399,767) - 

 (457,412) (457,412) - 

Change in Net Position  $ (15,329)  $ 20,939  $ 36,268 
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Actuarial 
Valuation 

date  

Actuarial 
Value of 
Assets  

{a} 

Actuarial 
Accrued 
Liability 
(AAL)*  

{b} 

Unfunded 
(Funded) 

AAL 
(UAAL)  

{b-a} 
Funded Ratio 

{a/b} 

Covered 
Payroll 

{c} 

UAAL as a 
percentage of 

Covered 
Payroll 

{(b-a)/c} 

Dec 31, 2012 -  $ 6,537,909  $ 6,537,909 0%  $ 5,563,024 117.52% 

Dec 31, 2013 -  $ 6,537,909  $ 6,537,909 0%  $ 5,899,794 110.82% 

Dec 31, 2014 -  $ 5,388,236  $ 5,388,236 0%  $ 5,869,691 91.80% 

 

*The aggregate actuarial cost method is used for funding purposes. However, because this 
method does not identify or separately amortize unfunded actuarial liabilities, the entry age 
actuarial cost method has been used to provide required information about funded status and 
funding progress. The information presented in this schedule is intended to approximate the 
funding progress of the plan based on the use of the aggregate actuarial cost method. 

 

 



Coastal Water Authority
Existing Obligations as of June 1, 2015

Subtotal Subtotal

State Participation

TWDB

Principal Interest Debt Service Principal Interest Debt Service Debt Service Principal Interest Debt Service Principal Interest Debt Service Principal Interest Debt Service Debt Service

12/15/2015 1,405,000 1,632,050 3,037,050 855,000 1,587,131 2,442,131 5,479,181 - - 266,951 266,951 266,951

12/15/2016 2,450,000 1,575,850 4,025,850 880,000 1,561,481 2,441,481 6,467,331 - - 266,951 266,951 266,951

12/15/2017 2,550,000 1,477,850 4,027,850 905,000 1,535,081 2,440,081 6,467,931 - - 400,426 400,426 400,426

12/15/2018 2,645,000 1,375,850 4,020,850 945,000 1,498,881 2,443,881 6,464,731 - - 533,901 533,901 533,901

12/15/2019 2,770,000 1,253,600 4,023,600 985,000 1,461,081 2,446,081 6,469,681 2,500,000 592,031 3,092,031 56,423 56,423 - 734,114 734,114 3,882,568

12/15/2020 2,900,000 1,125,100 4,025,100 1,060,000 1,411,831 2,471,831 6,496,931 2,555,000 684,153 3,239,153 415,000 120,448 535,448 - 934,327 934,327 4,708,928

12/15/2021 3,040,000 980,100 4,020,100 1,085,000 1,358,831 2,443,831 6,463,931 2,615,000 623,676 3,238,676 420,000 112,952 532,952 - 1,134,540 1,134,540 4,906,168

12/15/2022 3,160,000 858,500 4,018,500 1,140,000 1,304,581 2,444,581 6,463,081 2,680,000 558,589 3,238,589 430,000 104,281 534,281 - 1,334,753 1,334,753 5,107,623

12/15/2023 3,315,000 700,500 4,015,500 1,200,000 1,247,581 2,447,581 6,463,081 2,750,000 489,632 3,239,632 440,000 94,684 534,684 - 1,334,753 1,334,753 5,109,069

12/15/2024 3,480,000 534,750 4,014,750 1,255,000 1,187,581 2,442,581 6,457,331 2,820,000 416,785 3,236,785 450,000 84,378 534,378 - 1,334,753 1,334,753 5,105,916

12/15/2025 7,215,000 360,750 7,575,750 2,320,000 1,124,831 3,444,831 11,020,581 2,900,000 340,363 3,240,363 460,000 73,265 533,265 - 2,400,436 2,400,436 6,174,064

12/15/2026 - - - 2,430,000 1,008,831 3,438,831 3,438,831 2,975,000 260,352 3,235,352 475,000 61,591 536,591 - 2,400,436 2,400,436 6,172,379

12/15/2027 - - - 2,555,000 887,331 3,442,331 3,442,331 3,060,000 177,141 3,237,141 485,000 49,180 534,180 - 2,400,436 2,400,436 6,171,757

12/15/2028 - - - 2,685,000 759,581 3,444,581 3,444,581 3,145,000 90,482 3,235,482 500,000 35,965 535,965 - 2,400,436 2,400,436 6,171,883

12/15/2029 - - - 2,765,000 679,031 3,444,031 3,444,031 - 515,000 22,064 537,064 - 2,400,436 2,400,436 2,937,500

12/15/2030 - - - 2,850,000 592,625 3,442,625 3,442,625 - 525,000 7,408 532,408 - 2,400,436 2,400,436 2,932,844

12/15/2031 - - - 2,945,000 500,000 3,445,000 3,445,000 - - - - 2,400,436 2,400,436 2,400,436

12/15/2032 - - - 3,060,000 382,200 3,442,200 3,442,200 - - - 1,375,000 1,334,753 2,709,753 2,709,753

12/15/2033 - - - 3,180,000 259,800 3,439,800 3,439,800 - - - 1,435,000 1,273,703 2,708,703 2,708,703

12/15/2034 - - - 3,315,000 132,600 3,447,600 3,447,600 - - - 1,500,000 1,208,554 2,708,554 2,708,554

12/15/2035 1,570,000 1,139,704 2,709,704 2,709,704

12/15/2036 1,640,000 1,067,641 2,707,641 2,707,641

12/15/2037 1,715,000 992,365 2,707,365 2,707,365

12/15/2038 1,795,000 913,646 2,708,646 2,708,646

12/15/2039 1,875,000 831,256 2,706,256 2,706,256

12/15/2040 1,965,000 743,318 2,708,318 2,708,318

12/15/2041 2,055,000 651,160 2,706,160 2,706,160

12/15/2042 2,155,000 554,780 2,709,780 2,709,780

12/15/2043 2,255,000 453,711 2,708,711 2,708,711

12/15/2044 2,360,000 347,951 2,707,951 2,707,951

12/15/2045 2,470,000 237,267 2,707,267 2,707,267

12/15/2046 2,589,000 121,424 2,710,424 2,710,424

34,930,000 11,874,900 46,804,900 38,415,000 20,480,894 58,895,894 105,700,794 28,000,000 4,233,204 32,233,204 5,115,000 822,639 5,937,639 28,754,000 36,949,751 65,703,751 103,874,594
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Series 2014

Contract Revenue Bonds

City of Houston Projects City of Houston Projects
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WIF Loan
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Luce Bayou Projects Luce Bayou Projects
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Water & Sewer / U.S.A. 

Coastal Water Authority, Texas  
Revenue Bonds 
New Issue Report 

New Issue Details 
Sale Information: $45,000,000 Contract Revenue Refunding Bonds, Series 2014, expected to 
sell via competitive bids due Dec. 3. 

Security: Special obligation of the authority payable from contract revenues pursuant to a 
projects contract between the authority and the city of Houston. Pursuant to the contract, the 
pledged revenues include the debt service payments, bond reserve fund payments, and any 
interest income earned on monies or investment securities held in the bond fund or bond 
reserve fund.  

The city is obligated to make payments under the projects contract as an operations and 
maintenance (O&M) expense from the gross revenues of the city’s water and wastewater 
system (the system) and payment by the city of its obligations under the projects contract is on 
parity with payment of all other O&M expenses of the system). 

Purpose: To refund certain outstanding bonds for interest savings and to pay costs of 
issuance. 

Final Maturity: Dec. 15, 2030.  

Key Rating Drivers 
Obligor Drives Rating: The pledge securing the authority’s contract revenue bonds is an O&M 
expense of the city’s system and is superior to the pledged security on any of the system’s 
revenue bonds. Consequently, the rating on the authority’s bonds is directly tied to that of the 
system. The credit profile of the system is strong. Fitch Ratings last affirmed the system’s 
senior lien revenue bonds rating at ‘AA+’ with Stable Rating Outlook on Feb. 28, 2014.  

Strong Legal Protections: Legal protections are strong, with an unconditional obligation of the 
city to pay debt service requirements from gross system revenues. Payments are deposited 
directly to the paying agent. 

Essentiality of Service: The authority operates and maintains the Trinity River Water 
Conveyance System (TRWCS), an essential function to the operation of the city’s system. 

Experienced Management: Both the authority and the system have a long and successful 
operating history. 

Rating Sensitivities 
Changes to Obligor Rating: Either positive or negative changes to the credit quality of the 
system likely would translate into a corresponding change to the authority’s ratings. 
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Credit Profile 
The authority was created by the Texas Legislature in 1967 to serve as a conservation and 
reclamation district and political subdivision covering a part of southwest Liberty County, 
southwest Chambers County, and most of Harris County. Under the act, the primary purpose of 
creating the authority was to provide an agency to finance and construct a water conveyance 
and distribution system to transport surface water from Lake Livingston and the Trinity River 
into the above mentioned counties. The authority is also charged with conveying water to a 
point where it will be available for Galveston County and its authorizing legislation was 
amended in 2005 with additional rights and responsibilities to enable the authority to carry out 
its purposes. 

The authority is governed by a seven-member board of directors who serve staggered two-year 
terms. Three board members (one from each county) are appointed by the governor, with the 
consent of the state senate, and four are appointed by the mayor of the city, with the consent 
and approval of the city council.  

Essential Houston Project 
The authority’s primary project with the city is the TRWCS that collectively includes a number of 
essential projects that effectively transport the city’s water allocations from the Trinity River and 
Lake Livingston to the Lynchburg Reservoir. This water accounts for approximately 75% of the 
city’s total water production each year. Presently, the project has sufficient capacity to transport 
all of the water rights belonging to the city, thus any additional capital projects related to the 
TRWCS are anticipated to be minimal. 

The city and authority entered into two contracts, one for the projects and one for operations. 
Under the projects contract, the city is obligated to repay debt service related to the authority’s 
contract revenue bonds issued in conjunction with the TRWCS projects. The operations 
contract stipulates the authority’s responsibility to operate and maintain the TRWCS. The city’s 
payment obligation under this contract is on parity with its obligation to pay for debt service 
under the project’s contract. 

Strong Legal Covenants 
Pursuant to the projects contract, the city has an unconditional obligation to pay debt service 
requirements from gross system revenues. The pledged revenues are directly deposited as 
follows: (1) by the city into the bond fund at the securities depository and disbursed for 
payment of debt service; (2) into the reserve fund (if necessary); and (3) any unused revenue 
remains deposited in the bond fund. The authority is required to maintain a bond reserve fund 
with a minimum balance of average annual aggregate debt service funded with $4.3 million 
cash and $2.9 million surety. Additional parity obligations may be issued subject to amendment 
to the projects contract to provide an adjustment to pledged revenue. 

Adequate Financial Margins of the Authority 
The authority maintains a healthy financial position overall and in the pledged TRWCS 
enterprise fund. As a single-purpose enterprise fund, the operations of the TRWCS are 
strategically intended to be on a break-even basis with maintenance of certain reserves for 
operations and debt service. As such, coverage is essentially sum sufficient and is projected to 
remain so through debt maturity. As of Dec. 31, 2013, the authority’s liquidity position in the 
TRWCS enterprise fund was solid at 470 days cash on hand and 399 days of working capital, 

 

Rating History 
Rating Action 

Outlook/ 
Watch Date 

AA+ Affirmed Stable 11/20/14 
AA+ Upgraded Stable 10/9/14 
AA Affirmed Stable 10/11/12 
AA Assigned Stable 10/26/10 
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U.S. Water and Sewer Revenue Bond 
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including the operating reserve. All required reserves are fully funded including an additional $3 
million reserve that is restricted for repairs.  

Strong Houston System Rating Attributes 
The city system rating reflects its strong financial position resulting from a series of rate 
increases that were implemented to support the system’s growing capital needs. The rate 
increases produced solid operating margins and above-average working capital and liquidity. 
At the close of fiscal 2013, the system had over 600 days cash on hand and just over  
14 months in working capital.  

Debt service coverage on the system’s senior lien is very high at 8.5x in fiscal 2013, reflective 
of its closed lien position. All-in debt service coverage levels ranging from 1.5x to 1.6x between 
fiscal years 2011 to 2013 are slightly weaker than similarly rated credits, but an ample balance 
in the general purpose fund (GPF) and closed loop in the flow of funds largely offsets this 
weaker metric. The use of the GPF is restricted for system improvements and a limited portion 
for drainage purposes. The GPF had a balance of $508 million at the close of fiscal 2013, more 
than double the $250 million balance in fiscal 2011.  

The system’s updated projections through fiscal 2018 reflect that all-in annual debt service 
coverage will hover between 1.3x and 1.4x, which is marginally lower than the forecast from 
December 2013 due to lower than previously projected rate hikes tied to the regional inflation 
factor. It will be important for the system to meet or exceed these projections given the 
expected operating and capital pressures associated with the system’s sizable CIP. 

Broad and Diverse Service Area 
The city system serves the Houston-Sugar Land-Baytown metropolitan statistical area (MSA), 
the fifth largest MSA in the U.S. and second largest in Texas, with an estimated population 
currently at 6.3 million. Service is provided either directly or indirectly through wholesale 
contracts with municipalities, water districts, and water authorities.  

The area economy fared better than many other large U.S. cities during the recession, as 
relatively high energy prices and favorable business climate provided some cushion against 
other recessionary forces. The MSA unemployment rate decreased to 4.9% in September 2014, 
compared with 6.1% a year prior. The MSA’s rate remains marginally better than the state’s 
5.0% and well below the national average of 5.7%. 

Legal Covenants 
Legal protections are strong featuring an unconditional obligation of the city to pay debt service 
requirements from gross system revenues and payments are deposited directly to the paying 
agent.  

Security 
The bonds constitute special obligations of the authority. Pledged revenues include the debt 
service payments under the contract with the city of Houston, bond reserve fund payments 
under the contract, and any interest income earned on monies or investment securities held in 
the bond fund or bond reserve fund. 

The city of Houston is obligated to make payments under the projects contract as an 
operations and maintenance expense from the gross revenues of the city’s water and 
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wastewater system, and payment by the city of its obligations under the projects contract is on 
parity with payment of all other maintenance and operations expenses of the system. 

Rate Covenant 
There is no rate covenant per se. The city of Houston is obligated to make payments under the 
projects contract as an operations and maintenance expense from the gross revenues of the 
city’s water and wastewater system. Under the contract, the city is also obligated to pay the 
operating expenses of the Trinity River Water Conveyance System and all related facilities. 

The authority has covenanted that, as long as any parity obligations are outstanding, it will 
maintain the projects contract in full force and effect and will use reasonable diligence to 
require the city to comply with its contractual obligations. If the city fails to make payments, as 
required, and if it should appear that enforcement of the projects contract has become 
ineffective or will be ineffective to the extent that a default in the payment of principal of or 
interest on the parity obligations occurs or is threatened, the authority will take all necessary 
action to preserve and protect the rights of the owners of the parity obligations and to ensure 
payment of the principal and interest thereon. 

The authority has further covenanted that the pledged revenues will be free and clear of any 
pledge, lien, charge, or encumbrance thereon or with respect thereto, except the pledge 
granted by the bond resolution. 

Operating Reserves 
In accordance with the terms of the various bond resolutions and city contracts, the authority is 
required to maintain, in the Trinity River Water Conveyance System operations account, an 
amount equal to three months’ average operating costs, as applicable to the city, estimated 
from its annual operating budget. At the beginning of each year, the authority makes an 
adjustment to the operating reserves to meet the requirements. This adjustment is either paid 
by or credited to the city. 

Additional Parity Obligations 
The authority reserves the right to issue additional parity obligations to complete, repair, 
improve, enlarge, or replace city projects, provided that certain conditions in the resolution are 
satisfied. These conditions include the following:  

• The projects contract is amended or supplemented to provide that the city will increase or 
adjust the debt service payments under the contract; the bond reserve fund payments under 
the contract and the parity obligation expense payments so that such payments will be 
sufficient to: pay the principal and interest on the additional parity obligations and make all 
sinking fund installments as required by the supplemental resolution authorizing such 
additional obligations; increase and/or maintain the bond reserve fund to the amount 
required by the supplemental resolution; and pay all parity obligation expenses.  

• The city provides a certificate executed by the mayor, city secretary, and the city controller to 
the effect that the city is not in default as to any covenant, condition, or obligation prescribed 
by any ordinance authorizing the city’s water and sewer system revenue bonds. 
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Bond Reserve Fund 
The authority is required to establish a bond reserve fund with a balance of no less than the 
average annual aggregate debt service. The bond reserve requirement is currently  
$7.2 million. If any money is ever withdrawn from the bond reserve fund for the purpose of 
paying debt service, the fund must be restored in a period not to exceed 60 months. In lieu of 
cash or investment securities, the requirement may be satisfied in whole or in part with one or 
more surety policies. 

Flow of Funds 
The resolution provides that pledged revenues shall be used to make or provide for all 
payments, deposits, and transfers required therein as follows: 

• On or before an interest payment date of any bonds, there shall be deposited into the bond 
fund from the pledged revenues funds sufficient for principal and interest due on the next 
payment date for any outstanding parity obligations and any amounts required to pay parity 
obligation expenses. 

• Replenishment of the bond reserve fund, if necessary. 

• Unused pledged revenues shall be paid into the bond fund. 
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Executive Summary

Project Introduction and Overview

This Preliminary Engineering Report (PER) establishes all of the basic design aspects of the major
components of the Luce Bayou Interbasin Transfer Project (LBITP).  This PER is written in support of and
provides information for the Clean Water Act Section 404 Permit Application needed for construction.

The purpose of the LBITP is to provide additional surface water supplies to end users that utilize water
from Lake Houston.  Additional surface water supplies will be transferred to Lake Houston from the Trinity
River via the LBITP due to the increased surface water demand in the Harris-Galveston Subsidence
District Area 3. Increased demand in the area is being driven by the conversion from groundwater
supplies to surface water supplies.

The recommended concept for this interbasin transfer project includes a raw water intake structure and
pump station, nearly 3 miles of pipeline, a sedimentation basin, and approximately 23.6 miles of canal.
The pump station will be located on the Trinity River at Capers Ridge.  The pipeline will extend west-
southwest approximately 3 miles along a geological ridge (Capers Ridge) to the watershed divide
between the Trinity River and the Lake Houston Watersheds.  The pipeline will then outfall into the
sedimentation basin at the start of the canal.  The canal will outfall into the lower reaches of Luce Bayou,
which flows into the northeastern corner of Lake Houston.

Trinity River Conditions

Several studies were conducted to comprehend the characteristics of the Trinity River at Capers Ridge
prior to beginning the preliminary engineering.  A hydraulic and sediment transport model was developed
to assess water surface elevation and sediment transport in the Trinity River.  Water surface elevations
were determined and are expected to range in elevation between 16.9 feet and 44.7 feet in the Trinity
River near Capers Ridge.  A bathymetric survey of the Trinity River at Capers Ridge was performed for
the purposes of the hydraulic model and preliminary engineering of the pump station intake.  The results
of the bathymetric model can be found in Appendix C.

The sediment transport analysis predicted great variation in suspended sediment concentrations in
relation to flow rate within the Trinity River.  Significant vertical and horizontal stratification in sediment
concentration is also predicted to occur during high flow events.  Peak concentrations of up to 10,000
mg/l are found in the bed load near the center of the river channel.  Suspended sediment concentrations
entering the pump station are anticipated to range from 20 mg/l to 1,800 mg/l.  To determine the size
distribution of particles suspended for different flows in the Trinity River, an analysis of suspended
sediment size distributions was prepared and provided in the report.

Under low flow conditions, Lake Livingston Dam operators monitor raw water withdrawals and release
only as much water from the dam as needed to meet all downstream water rights.  When the Capers
Ridge Pump Station comes online, the Trinity River Authority may have to release additional water during
otherwise low natural flows in order to meet the increased raw water demand associated with the LBITP.
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Project Capacity and Preliminary Operations Plan

AECOM received untreated water delivery requirements from the City of Houston (COH), which are
based on Water Supply Contracts between the COH and the other co-participants (collectively known as
the Water Authorities), as well as existing raw water supplies and estimates of future COH demands from
Lake Houston.  The Water Supply Contracts specify estimated raw water demand allocations for the
Water Authorities for the years 2025, 2030, 2035, and 2040.  The City is authorized to divert a maximum
of 775 cubic feet per second (500 million gallons per day [MGD]) from the Capers Ridge diversion point.

The LBITP capacity is planned to be phased.  Construction of the initial supply is mandated to be
completed no later than June 30, 2019 by the project’s contract between the Coastal Water Authority
(CWA) and the COH, and the pump station may be expanded to full capacity in subsequent years as
dictated by future demand.  Accordingly, untreated water delivery requirements to Lake Houston received
from the COH are identified for two phases, 2020 and 2040.  Losses along the canal system, estimated to
be 15 percent of the total pumped volume, were added to the untreated water delivery requirements.
Based on untreated water delivery requirements and estimated canal losses, the required LBITP capacity
is projected to be 230 MGD in 2020 and 425 MGD in 2040.

Several portions of the project will be constructed to convey the maximum allowable water right, including
the intake structure, electrical service, pipeline, settling basin, and canal structure. Typical operations at
the Capers Ridge Pump Station will follow certain guidelines in order to achieve various goals.  For
example, at least one pump will operate at the Capers Ridge Pump Station during non-flood conditions to
preserve flow in the canal, maintain a relatively stable water surface elevation, and reduce sloughing in
the channel.  Pumping will not occur during extreme flood events.  It is anticipated that LBITP will
normally be taken out of operation during times when Lake Houston is overflowing the spillway due to a
rate of inflow that exceeds demand.

Pump Station Facilities

The major raw water pump station facilities will include a side-channel river intake, trash rack, trash rack
cleaning mechanism, sediment settling basin, pump bay, vertical pumps, and a discharge header outfitted
with various check, isolation, and air release valves.

Three duty pumps and no redundant pumps were selected as the preferred configuration to provide the
required LBITP Phase 1 capacity and to satisfy raw water demand up to the year 2025.  In Phase 1,
under typical Trinity River conditions, each pump will pump between 53,200 gpm and 56,500 gpm,
depending on the number of pumps in operation and final pumps selected. Up to five additional pumps
can be added as necessary to meet future demands.  An additional three duty pumps can be added to
provide a total pumping capacity capable of meeting the projected 2040 LBITP capacity requirement of
425 MGD.  Two further pumps can then be added to equal a total of eight installed pumps.  A firm
pumping capacity of 500 MGD and a total pumping capacity of 557 MGD can be achieved with eight
pumps if the impellers of all eight pumps are changed to larger diameter.

The American National Standards Institute (ANSI) / HI American National Standard for Pump Intake
Design, Version 9.8, Copyright 1998 (HI Version 9.8), was used to establish the preliminary layout and
design of the proposed Capers Ridge Pump Station.  These dimensions are shown in Exhibits B­ 9 and
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B­10 of the PER Volume II.  Calculations, a summary table, and additional information are provided in
Appendix A­Section III.

The intake structure will be designed to meet velocity constraints through the trash rack and intake,
exclude as much sediment as is practical, and withdraw the required flow under anticipated minimum
water surface elevations.  The intake will have a total width of 118.5 feet, an interior of 112.5 feet, and an
intake elevation of 12 feet, which is 4.9 feet below the minimum anticipated water surface elevation.

The trash rack will be designed to prevent debris from entering the pump station, potentially damaging the
pumps and mechanical equipment.  AECOM recommends a trash rack bar spacing of 2 inches.  The
trash rack cleaning mechanism will remove trash and debris from the trash rack on a routine basis to
maintain the pump station’s capacity.  Hydraulically operated articulating boom mechanisms were
identified by the AECOM design team as the most effective solution available.

To minimize damage to the impeller, bearings, and wear rings, selective extraction of course sediment
ahead of the pumps is recommended.  A 40’ pre-pump settling basin will be provided to remove all coarse
sands and to minimize concentrations of medium to fine sands to the maximum extent practical.  Multiple
options for removing, handling, and storing settled sediment are provided and will be further developed in
a later phase of the design and based on owner preferences.

Conveyance System

The Conveyance System for the LBITP project consists of three major sections: a pipeline section, a
sedimentation basin section, and a canal section.  The capacity of the conveyance system will be 500
MGD.  The pipeline section consists of approximately 3 miles of dual 108” pipelines that begin within the
Capers Ridge Pump Station.  The conveyed water within the pipelines will then empty into the
sedimentation basin where sediment and other buildup settle out of the flow along the bottom of the
basin.  After the conveyed water passes through the sedimentation basin, it enters the canal section.  The
canal is approximately 23.6 miles long and empties into an outfall structure located in Lake Houston.
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Section 1 – Project Introduction and Overview

1.1 Introduction

This document represents the Preliminary Engineering Report (PER) for the Luce Bayou Interbasin
Transfer Project (LBITP).  This PER establishes all basic design aspects of the LBITP, anticipated to
be required for the Section 404 Permit.  Key components of the project include the raw water pump
station, transfer pipeline, settling basin, canal, and outfall.  General facility layouts, sections, and
equipment selections have been developed for the pump station facilities and settling basin, and
general plan and profile sections have been developed for the pipeline and canal.  Additional
information required for the Section 404 Permit is also provided herein, in support of that permitting
effort.

1.2 Overall Purpose of Project

The purpose of the LBITP is to transfer water from the Trinity River to Lake Houston, which is the San
Jacinto River Basin.  Additional surface water supplies are needed due to the increased surface water
demand in the Harris-Galveston and Fort Bend Subsidence Districts that is being driven by the
conversion from groundwater supplies to surface water supplies. The additional surface water
supplies will be transferred to Lake Houston from the Trinity River via the LBITP.

1.3 Background Information

Harris-Galveston Subsidence District (HGSD) Area Three is being progressively converted from
groundwater to surface water. Eighty percent of their total water usage must be from surface water by
January 1, 2030. Existing infrastructure allows for the transfer of Trinity River water to the City of
Houston (COH) East Water Purification Plant (EWPP) and the Southeast Water Purification Plant
(SEWPP).  However, there is currently no way of providing raw Trinity River water to the Northeast
Water Purification Plant (NEWPP), which treats water from Lake Houston.  Due to its location, the
NEWPP is vital in providing treated surface water to HGSD Area Three.  Previous studies have
shown that Lake Houston and NEWPP cannot meet future demands with their current capacity.
Sufficient raw water in Lake Houston and treatment capacity in the NEWPP is not currently available
to allow for the mandatory conversion from groundwater to surface water.  The LBITP will provide the
additional raw water resources necessary to satisfy these demands.  The LBITP is a regional water
supply project to transfer raw water from the Trinity River Basin (including raw water originating from
Lake Livingston) to customers that receive water from Lake Houston.

The COH holds permits to divert raw water at a maximum rate of 775 cubic feet per second (CFS)
(approximately 500 million gallons per day [MGD]) from the Capers Ridge site to Lake Houston.  The
Certificates of Adjudication are numbered 08-4261 and 08-4261B.

The LBITP planning, permitting, and preliminary engineering are being financed by a $28 million
Texas Water Development Board Water Infrastructure Fund (WIF) Loan.

1.4 Project Participants

The LBITP is being implemented by the Coastal Water Authority (CWA) as authorized by the COH.
CWA is a Conservation and Reclamation District created by the Special Act of the Texas Legislature
in 1967.  CWA has been given authority to transport and deliver water inside and outside of the three-
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county area of Chambers, Liberty, and Harris Counties.  Participating third parties in the LBITP
include COH, North Harris County Regional Water Authority (NHCRWA), West Harris County
Regional Water Authority (WHCRWA), Central Harris County Regional Water Authority (CHCRWA),
and North Fort Bend Water Authority (NFBWA), herein referred to as the Co-Participants. Other
entities may benefit from the LBITP in the future.

1.5 Project Description

The recommended concept for this interbasin transfer project includes a raw water pump station (the
Capers Ridge Pump Station), approximately 3 miles of pipeline, a sedimentation basin, and
approximately 24 miles of open canal, as shown in Exhibit A­1 and Exhibit A­2 of PER Volume II.
The pump station will be located on the Trinity River, in an area primarily above the 100-year
floodplain, known as Capers Ridge, which is approximately 18 miles south of Romayor and was
previously owned by the COH. CWA purchased the property from COH in 2010. The pipeline extends
west-southwest approximately 3 miles along the geological ridge (Capers Ridge) between the Trinity
River and the Lake Houston Watersheds where it outfalls into the sediment basin at the start of the
canal. The canal then continues west-southwest through Liberty County and into the northeast portion
of Harris County east of Lake Houston.  To the maximum extent possible, the route was selected to
minimize environmental impacts and ROW acquisition costs while providing sufficient conditions for
operation of the canal.  The canal will outfall into the lower reaches of Luce Bayou, which flows into
the northeastern corner of Lake Houston.

The LBITP capacity will be based on untreated water delivery requirements provided by the City of
Houston (COH) and estimated canal losses.  Untreated water delivery requirements provide by the
COH are based on Water Supply Contracts between the COH and the other co-participants
(collectively known as the Water Authorities), existing water supplies, and estimates of future COH
demands from Lake Houston.  The Water Supply Contracts specify estimated raw water demand
allocations for the Water Authorities for the years 2025, 2030, 2035, and 2040.  The pump station will
be constructed in two or more phases.  The Phase 1 pumping capacity will be approximately 230
MGD.  This pumping capacity will be sufficient to supplement the Lake Houston water supplies so
that raw water demands will be satisfied up to the year 2025.  Subsequent phases may include the
expansion of the pumping station to the ultimate firm capacity permitted, 500 MGD.  Certain aspects
of the project will be designed in Phase 1 to accommodate the ultimate capacity permitted.  These
project aspects include the raw water intake, pump station structure, electrical power supply, pipeline,
sedimentation basin, and canal.

Prior to the initial delivery of LBITP water, the NEWPP will require expansion to treat additional raw
water.

1.6 Previous Work Completed

AECOM received notice to proceed on the definition, preliminary engineering, and permitting of the
LBITP on April 19, 2006.  In January 2007, AECOM completed the Purpose and Need Assessment
and the Alternative Analysis.  These reports establish the preliminary need for the project and the
most cost effective and environmentally acceptable project alternative.  In 2008, AECOM began
preparation of permit applications for the various agencies with jurisdiction over this project.  As part
of the permit preparation, significant field work was conducted in approximately 70 separate parcels
of land.  This field work included environmental evaluation, archeological study, wetland mitigation,
and survey of endangered species.  Also in 2008, AECOM initiated detailed topographical and
boundary survey, geotechnical assessment, hydraulic modeling, construction feasibility evaluation
and aspects of the preliminary engineering report necessary to support the permitting process. In
March 2010, AECOM completed and submitted the Clean Water Act Section 404 Permit Application
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for the Luce Bayou Interbasin Transfer Project. A substantially complete PER was required for
submittal of the permit application.

1.7 Project Schedule

The ultimate project schedule is dictated by the January 1, 2020 HGSD conversion deadline of 70
percent surface water in HGSD Area 3 and as specified in the contract between CWA and COH. To
meet this date, the project must be constructed and operational no later than June 30, 2019.  A
Preliminary Project Schedule is provided in Appendix D­1.
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Section 2 – Trinity River Conditions
It is necessary to understand the characteristics of the Trinity River at Capers Ridge prior to
beginning the preliminary engineering.  In order to determine the depth, width, and extent of the
intake, an understanding of the hydraulic nature and extreme conditions that may occur within the
river is necessary.  Similarly, in order to properly prepare to manage and control the volume of debris
and sediment that may enter and impact the pump station, the concentration and characteristics of
these factors within the river must be known.  This section presents an analysis of the following
existing Trinity River conditions that will affect the project design and operation:

• Historical Trinity River flows

• Anticipated water surface elevations (WSEs) at the proposed Capers Ridge Pump Station for
various flow rates

• Suspended sediment concentrations for various flow rates

2.1 Statistical Minimum Flow Analysis

A United States Geological Survey gaging station is located on the Trinity River near the town of
Romayor, approximately 18 miles north of the Capers Ridge Pump Station Site.  AECOM performed
a statistical analysis of historical flow data obtained from this gage for the Trinity River at Romayor,
Texas.  The purpose of the statistical analysis is to understand the low flow characteristics of the
Trinity River as they hydraulically relate to the proposed intake of the pump station.  Certain low
percentile flows were identified from the historical record for various periods and provided in Table
2-1.

Table 2-1  Statistical Low Flow Analysis

Time Period Comments
Trinity River Flow at Romayor

1%
(cfs1)

5%
(cfs1)

10%
(cfs1)

1925-2009 Full Record* 220 405 625
1925-1968 Pre-Dam 182 312 448
1970-2009 Post-Dam 366 731 933
1989-2009 Last 20 years 757 918 1,040

1999-2009 Last 10 years 777 935 1,030
*Full record is based on all complete years on record.  Data began to be recorded in May of 1924.  This year was
excluded from the analysis due to it being incomplete.
1 CFS= cubic feet per second

This analysis revealed significant increases in low flow over the period of record.  This increase can
be attributed to the construction of the Livingston dam, dam releases during low flow conditions
(discussed in Section 2.3), and a general increase in rainfall in the region which occurred over the
past 20 years.
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2.2 WSE Modeling

W.F. Baird & Associates (Baird) completed a hydraulic and sediment transport study of the Trinity
River near Capers Ridge to assess WSE and sediment transport in the Trinity River.  This effort was
conducted to assess potential effects of the project on flow rate, WSE, and sediment erosion and
deposition within the river and better understand river characteristics as they pertain to the design of
the intake.  The hydraulic models were calibrated versus a detailed set of recorded WESs obtained
during a low flow period in May 2009. Table 2­2 lists WSEs determined by the hydraulic model for
the proposed Capers Ridge Pump Station site for a variety of flow events.  A report detailing the
hydraulic and sediment transport modeling efforts is provided in a separate report developed by Baird
titled Luce Bayou Interbasin Transfer Project Hydrodynamic and Sedimentation Modeling, January
2010, Report No. 11208.101.  A bathymetric survey of the Trinity River at Capers Ridge was
conducted for the purpose of the hydraulic model and preliminary engineering of the pump station
intake.  The results of the bathymetric model are presented in Appendix C.

Table 2-2  Hydraulic Model Results at Proposed Pump Station Intake

Flow
(cfs) Description WSE

(ft)
1,000 Low Flow Scenario 1 16.9
1,500 Low Flow Scenario 2 17.8
3,000 Approximate Median Flow 19.8
6,000 Flow Scenario 3 22.3

48,600 2-year Design Flow 35.6
73,100 5-year Design Flow 41.5
88,300 10-year Design Flow 42.1

130,000 100-year Design Flow 44.0
159,500 500-year Design Flow 44.7

2.3 Effects of Lake Livingston Dam Operation

During median flow conditions in the Trinity River, sufficient flow is present to meet all downstream
water rights.  Under low flow conditions, Lake Livingston Dam operators carefully track raw water
withdrawals and release only as much water from the dam as needed to meet all downstream water
rights.  Over the past 20 years, flows have generally been maintained above 757 CFS (the
1 percentile flow as calculated in Table 2­1) through releases from the Lake Livingston Dam.  When
the Capers Ridge Pump Station comes online, the Trinity River Authority will continue to release
additional water during natural low flows in order to meet the raw water demand associated with the
LBITP.  Total Trinity River withdrawals by the COH will not exceed existing permitted values.

2.4 Future Anticipated Minimum Water Surface Elevations

Future minimum flow rates were determined by AECOM through a Water Rights Analysis Package
(WRAP) modeling exercise.  The WRAP model uses naturalized flow and precipitation data in
conjunction with information about man-made infrastructure and surface water rights to calculate
streamflows for a flow network.  For each condition modeled, WRAP executes a 57-year simulation at
a monthly timestep.
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As part of the exercise, future natural flow conditions were predicted and based on the available
historic flow record, dating from 1925 through the present.  The future natural flow conditions were
then compared to the projected future raw water demand in the Trinity River.  The future minimum
flow rate was determined to be the greater of the two values, since Lake Livingston will artificially
increase flow rate in the river on days when natural flow would otherwise have been less than the raw
water demand from the Trinity River. Table 2­3 presents two low flow scenarios at various pump
station withdrawal rates.  Two low flow scenarios are presented since, at low flow, the Trinity River
flow rate is dependent on the amount of water being withdrawn from it on a given day, as discussed
in Section 2.1.

Table 2-3  Low Flow Scenarios and WSEs at Capers Ridge Pump Station

2.5 Sediment Transport Analysis

The Trinity River is a dynamic, low-gradient coastal plain river, which actively transports large
quantities of sand and sediment during flood events.  The river is characterized by significant bank
erosion, point bar creation, and channel migration.  Understanding sediment transport in this sand-
bed river is critical for the design of the proposed Capers Ridge Pump Station as high levels of
sediment can significantly increase wear on pump components and thus increase maintenance costs.
Baird was subcontracted to develop a hydraulic and sediment transport model of the Trinity River to
predict sediment transport, sediment size, and expected sediment concentrations for a wide variety of
flows.

A detailed description of the sediment transport modeling performed is included in separate report
developed by Baird, and only a summary of key findings is included in this report.  The sediment
transport model for the Trinity River was calibrated using a combination of new field samples of
suspended sediment, bed sediment, and bank sediment near Capers Ridge and historic samples of
suspended sediment concentration and sediment distribution at the USGS gaging station near
Romayor, TX.

It was found that only a minimal amount of sediment from the river bed (bed load) is suspended
during flows less than 48,600 CFS, the 2-year Design Flow in the Trinity River.  At low flow, minimal
sand is entrained and only clays and silts are suspended in the water column.  This suspended
concentration of clays and silts is referred to as wash load because it is typically washed in from the
surrounding water shed.  For these circumstances, Baird recommended that historical suspended
sediment concentrations obtained from prior field samples be used to predict suspended sediment
concentrations. Figure 2-1 shows the correlation of suspended sediment concentration for low flow
conditions with discharge.  Based on a statistical analysis of historical suspended sediment
concentration data, Baird developed a best fit curve for uniformly distributed suspended sediment
carried in low flows, which is shown in Figure 2-1.  The concentrations provided in Table 2-4 were
determined using the best fit line provided in Figure 2-1.  For this exercise, low flows are considered

Flow Scenario Flow Rate
(cfs)

Approximate WSE
(feet)

Minimum Anticipated
Flow Rate When Pumping
56,500 gpm (81.4 MGD),

1 Pump

958 16.9

Minimum Anticipated
Flow Rate When Pumping

500 MGD
1,490 17.8
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to be those less that 48,600 cfs and high flows are considered to be equal to or greater than 48,600
CFS.

Figure 2-1  Correlation of Suspended Sediment Concentration with Discharge at Romayor

Table 2-4  Low Flow Suspended Sediment Concentration

Flow
(cfs) Description Concentration

(mg/l)
1,000 Low Flow Scenario 1 19
1,500 Low Flow Scenario 2 20
3,000 Approximate Median Flow 21
6,000 Flow Scenario 3 25
8,600 Mid-level Flow Scenario 1 28
20,000 Mid-level Flow Scenario 2 50

For high flows, a single suspended sediment concentration cannot be provided due to the significant
vertical and horizontal stratification in sediment concentration that occurs near Capers Ridge.  Peak
concentrations of up to 10,000 mg/l are found in the bed load near the center of the river channel,
over the existing point bar.  Concentrations at the bank, where the proposed Capers Ridge Pump
Station is located, are approximately 10 percent of the concentrations found in the channel center for
the 2-, 5-, and 10-year design floods.  Significant vertical stratification is also found.  Concentrations
near the surface are approximately 20 percent of the bed load concentration for the 2-year design
flood and approximately 5 percent of the bed load or less for the lower-frequency flood events.
Significant drops in concentration, between 30 percent and 75 percent, are found when comparing
bed load concentration to the concentration at an elevation 5 to 7 feet above the channel invert.  This
will become an important factor when determining the raw water intake elevation.  An example of the
significant vertical and horizontal stratification for a high flow event (5-year flood) is shown in Figure
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2-2.  Additional figures for other flow scenarios are provided in Appendix I-7 of the separate report
developed by Baird.  In these figures, WSE and river bed elevation are provided and measured on
the left y-axis.  Suspended sediment concentration is shown for six different WSEs within the cross-
section and measured on the right y-axis.  Concentration 1 correlates to the concentration at the river
bed.  Concentration 2 correlates to the suspended sediment concentration at a depth within the
cross-section that equals to 20 percent of the total water depth.  For example, if the total water depth
is 10 feet, Concentration 2 would provide the suspended sediment concentration at a depth 2 feet
above the bed elevation.  Concentration 3 through Concentration 6 correlate to the suspended
sediment concentration at a depth equal to 40 percent, 60 percent, 80 percent, and 100 percent of
the water column, as measured from the riverbed, moving upward.

Figure 2-2  Cross-Section Profile of Trinity River Bed Elevation and Sediment Concentration
for 5-Year Design Flow at the Capers Ridge Pump Station
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For high flows, suspended sediment concentrations entering the pump station were predicted from
the sediment transport models developed by Baird.  Concentrations determined by the model at an
elevation of 17 feet (mid-point of sluice gate controlling flow into the intake) and a distance of
approximately 80 feet from the western top of bank were used to predict the quality of water entering
the pump station.  This data is shown in Table 2-5 and was taken from Figure 2-3.  Figure 2-2 shows
concentrations for multiple storm events at a point horizontally even with the start of the intake
approximately 80 feet from the western top of bank.  A full report summarizing concentrations
throughout the entire river cross section is included the separate report developed by Baird.
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Table 2-5  High Flow Suspended Sediment Concentration

Flow
(CFS) Description Concentration

(mg/l)
48,600 2-year Design Flow 700
73,100 5-year Design Flow 450
88,300 10-year Design Flow 500

130,000 100-year Design Flow 1,500
159,500 500-year Design Flow 1,800

Figure 2-3  Suspended Sediment Concentration Profiles for Different Flood Events
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Concentrations in the 2-year event are higher than those in the 5- and 10-year events because the
2-year event is contained inside the regular channel banks.  For larger storms, the wide floodplain fills
with floodwater and reduces velocity and suspended sediment carrying capacity.

To determine the size distribution of particles suspended for different flows in the Trinity River, Baird
prepared an analysis of suspended sediment size distributions for a series of samples taken over a
range of flows).  The sediment distribution for several key flow rates are shown in Table 2­6.
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Table 2-6  Suspended Sediment Size Distribution

Flow
(cfs)

% Clay and
Silt

(33 microns)

% Very Fine
Sand

(94 microns)

% Fine
 Sand

(188 microns)

% Medium
Sand

(375 microns)

% Coarse
Sand

(750 microns)

1,000 100 0 0 0 0
5,000 82 18 0 0 0
20,000 55 13 27 5 0
40,000 42 15 32 7 4
60,000 34 15 35 8 8
80,000 27 15 39 9 10

100,000 20 18 41 9 12
150,000 15 15 45 10 15
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Section 3 – Project Capacity 
 

3.1 Introduction and Overview 
This section will present assumptions used for developing the projected Phase 1 and Ultimate Luce 
Bayou Interbasin Transfer Project (LBITP) capacity requirements.  Co-participants within Harris County 
are subject to surface water conversion requirements of Harris Galveston Subsidence District (HGSD) 
Area Three, which mandates that groundwater pumpage be reduced by 30 percent, 70 percent, and 80 
percent in the years 2010, 2020, and 2030, respectively.  The North Fort Bend Water Authority (NFBWA) 
is subject to groundwater reductions of 30 percent by 2013 and 60 percent in 2025 as mandated by the 
Fort Bend Subsidence District.  

AECOM received untreated water delivery requirements from the City of Houston (COH), which are 
based on Water Supply Contracts between the COH and other co-participants (collectively known as the 
Water Authorities), existing water supplies, and estimates of future COH demands from Lake Houston.  
The Water Supply Contracts specify estimated raw water demand allocations for the Water Authorities for 
the years 2025, 2030, 2035, and 2040.  The COH is authorized to divert water from multiple points on the 
Trinity River at a combined maximum rate of 2,197 MGD  as designated by the Certificate of Adjudication 
No. 08-4261 and as amended by Certificate No. 08-4261B.  The City is authorized to divert a maximum of 
775 CFS (500 MGD) of this combined rate specifically at the Capers Ridge diversion point.  

3.2  Demand Summary 
Water Supply Contracts between the COH and the Water Authorities will be accommodated through COH 
infrastructure, which includes the Northeast Water Purification Plant (NEWPP) and the East Water 
Purification Plant (EWPP).  The NEWPP will satisfy the entire surface water demand for the NHCRWA 
and CHCRWA.  The West Harris County Regional Water Authority (WHCRWA) and NFBWA will receive 
surface water from both the NEWPP and the EWPP.  In addition to surface water demands for the Water 
Authorities, the COH will require surface water supply for other COH customers at the NEWPP and 
EWPP.  The EWPP receives surface water from Lake Houston via the West Canal in addition to CWA’s 
Main Canal, which conveys surface water from the Trinity River.   

The LBITP capacity is planned to be phased.  Construction of LBITP Phase 1 is contractually mandated 
to be completed no later than June 30, 2019.  The Capers Ridge Pump Station may be expanded to full 
capacity in subsequent years as dictated by future demand.  Accordingly, untreated water delivery 
requirements received from the COH are identified for two phases, 2020 and 2040.  Losses along the 
canal system, estimated to be 15 percent of the total pumped volume, were added to the untreated water 
delivery requirements.  Based on untreated water delivery requirements and estimated canal losses, the 
required LBITP capacity is projected to be 230 MGD in 2020 and 425 MGD in 2040.  Untreated water 
delivery requirements are based on Water Supply Contracts between the COH and the Water Authorities, 
existing water supplies, and estimates of future COH demands from Lake Houston.  Table 3-1 shows 
Lake Houston supply requirements.  Table 3-2 shows the estimated LBITP capacity in 2020 and 2040.  
Figure 3-1 graphically displays the project capacity requirements.  The 2020 project capacity is 
anticipated to satisfy demands through the year 2025 based on the Water Supply Contracts between the 
COH and the Water Authorities. 
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1. From initial water supply contracts between Water Authorities and City of Houston 

Water Supply Contract Between the City of Houston, Texas And The North Harris County Regional Water Authority, 2003 

Water Supply Contract Between the City of Houston, Texas And The West Harris County Regional Water Authority, 2003 

Water Supply Contract Between the City of Houston, Texas And The Central Harris County Regional Water Authority, 2003 

Water Supply Contract Between the City of Houston, Texas And The North Fort Bend Water Authority, 2008 

2. Total Untreated Demand Reservation which also equals 2040 untreated demand estimate; taken from: 

First Supplement to Water Supply Contract Between the City of Houston, Texas And The North Harris County Regional Water Authority, 2009 

First Supplement to Water Supply Contract Between the City of Houston, Texas And The West Harris County Regional Water Authority, 2008 

First Supplement to Water Supply Contract Between the City of Houston, Texas And The Central Harris County Regional Water Authority, 2008 

First Supplement to Water Supply Contract Between the City of Houston, Texas And The North Fort Bend Water Authority, 2008 

3. Values from First Supplements to Water Supply Contracts referenced in Note 2 
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Table 3-1 Lake Houston Supply Requirements (MGD) 

Authority 

A B C D 

2020 Lake 
Houston Supply 
Requirements 

(A + C - D) 

2040 Lake 
Houston Supply 
Requirements  

(B - D) 

Original 
Contracted 

Reservation

Revised 
Contracted 

Reservation1 

2025 
Contract 
Demand 
Estimate

2 

EWPP 
Supply 

3 

NHCRWA 31 159 90.9 0 121.9 159 

WHCRWA 28.25 110.3 55.9 28.25 55.9 82.05 

CHCRWA 2.12 6.3 3.26 0 5.38 6.3 

NFBWA 19.5 75.3 34.1 19.5 34.1 55.8 

COH - 
NEWPP N/A N/A N/A N/A 80 140 

COH - 
EWPP N/A N/A N/A N/A 60 80 

Total 357 523 

Table 3-2 Projected LBITP Capacity (MGD) Requirements 

 
Year 2020  2040 
Total Lake Houston Supply Requirements 357 523 
Existing Lake Houston Water Right -162 -162 
Subtotal - Additional Untreated Water Supply Needed 195 361 
15% Canal Loss 35 64 
Total LBITP Capacity 230 425 
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Section 4 – Pump Station Facilities

4.1 Introduction

This section discusses the pump station facilities that are planned for the LBITP.  Included herein is a
description of the regulations, design factors, calculations, assumptions, and preferences that were
used to develop the preliminary pump station design.  A summary of the project capacity is included
in Section 3.  Calculations that support the design decisions are provided in Appendix A.  Exhibits
pertaining to the pump station are provided as Exhibits B­1 through B­17 in PER Volume II.

4.2 General Pump Station Facilities Description

The major raw water pump station facilities will include a side-channel river intake, trash rack, trash
rack cleaning mechanism, sediment settling basin, pump bay, vertical pumps, and a discharge
header outfitted with various control, isolation, and air release valves.  Additional facilities will be
provided onsite to facilitate the operation and maintenance of the pump station.  These facilities
include the electrical service with substation, electrical switchgear building, control building,
maintenance building, sediment handling facilities, and raw water meters.  A potable and process
water system will also be provided, as well as sanitary facilities.  General site improvements will also
be constructed, including site paving, site drainage, and river bank stabilization.

4.3 Pump Station Location

The pump station will be located on the western bank of the Trinity River at a location known as
Capers Ridge in Liberty County, approximately 18 miles south of Romayor.  This site was selected as
the pump station location in a previous scope of work documented in a report titled Luce Bayou
Interbasin Transfer Project, Alternative Analysis, completed in January 2007 for the Coastal Water
Authority by AECOM.  Nine alternative delivery methods were evaluated and compared as part of the
2007 Alternatives Analysis.  The selected alternative that included the use of the Capers Ridge
serves as the basis of this preliminary engineering report and was selected through the use of a multi-
variable environmental constraints matrix. The location of the pump station site is shown on Exhibit A­
1.

4.4 Raw Water Pumps

The purpose of this section is to discuss the preliminary pump design and pumping strategy for the
proposed Capers Ridge Pump Station.  This section will discuss the methodology for selecting the
pump type, size, and operational parameters for the initial phase of pump station operation with
consideration of the ultimate permit capacity.  Pump bay dimensions were also determined and are
presented in Appendix A – Section III .  A more detailed description of the project demand and
operation is provided in Section 3.

4.4.1 Pump Capacity

As discussed in detail in Section 3, the capacity and pumping strategy of the proposed Capers Ridge
Pump Station is based on untreated water delivery requirements provided by the City of Houston
(COH) and anticipated canal losses.  Untreated water delivery requirements are based on Water
Supply Contracts between the COH and the Water Authorities, existing water supplies, and estimates
of future COH demands from Lake Houston.  Project capacity requirements for the years 2020 and
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2040 are shown in the Table 4-1 and further discussed in Section 3.  A pump station capacity of
approximately 230 MGD is expected to meet projected water demands up to the year 2025 based on
the Water Supply Contracts between the COH and the Water Authorities.  However, accelerated
growth in demand may require expansion of pumping capacity before 2025.

Table 4-1 Project Capacity Requirements

Year Capacity
(MGD)

2020 230
2040 425

Pump Station construction is anticipated to be completed in two or more phases. In Phase 1, portions
of the pump station will be constructed to meet the ultimate potential project capacity.  These portions
include the pump station structure, intake, and electrical service, and will be constructed to convey up
to 500 MGD, as is allowed by the COH’s water rights.  Mechanical equipment provided in Phase 1,
including pumps, will be constructed to meet project capacity requirements for the year 2020, which is
230 MGD.  Future expansions of the pump station will be completed as necessary to provide a firm
capacity of up to 500 MGD.  Up to five additional pumps can be added to the Phase I pump station to
allow future expansion of its capacity.  An additional three duty pumps can be added to provide a total
pumping capacity capable of meeting the projected 2040 project capacity requirement of 425 MGD.
Two additional pumps can then be added for a total of eight installed pumps.  A firm pumping
capacity of 500 MGD and a total pumping capacity of 557 MGD can be achieved with eight pumps if
the impellers of all eight pumps are exchanged for larger diameters.

4.4.2 Pump Selection Criteria

A total of eight pump bays will be provided at the Capers Ridge Pump Station.  As is described in the
preceding section, the pumps will be phased in over time to meet increasing demand.  It is planned
that similar sized, constant speeds pumps will be utilized, each having a pump capacity that varies
between 69,500 gpm and 49,200, depending on pumping conditions.  The number and size of pumps
were determined based on a review of available pumps and pump curves.  Emphasis was placed on
meeting selected design points described in Section 4.4.4 while maintaining high pumping
efficiencies.  In addition, cost optimization, maintenance requirements, and operational constraints
were also considered in the preliminary pump selection.

Cost optimization is based on consideration of both capital cost and operational cost.  Special
consideration is given to operational costs, especially in terms of the relationship between pumping
rates, velocities, and pumping costs.  Maintenance costs are based on the number of pumps, types,
and motors to be serviced.  Operational constraints include pumping strategies, minimum required
flow rates, and pump redundancy requirements.  The following is a more detailed description of the
design aspects that were considered when determining recommended pump strategies.

4.4.2.1 Pump Efficiency Optimization

Pump curves for a wide variety of pumps were analyzed to determine which pump strategies resulted
in the highest pumping efficiencies.  A goal was to select pumps with high efficiencies (greater than
86 percent) during typical Phase 1 pumping conditions and ideally under all pumping scenarios.
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Considerations were also given to how the pumping capacity would be expanded in the future.
Ideally, pumps would not have to be replaced and high pumping efficiencies would be maintained as
the project capacity is expanded in the future; however pump impellers and bearings will have to be
replaced in the future due to wear.

4.4.2.2 Cost Optimization

Decreasing the size of pumps and increasing the quantity would improve the ability of the pump
station to better match the pumping rate with demand.  Doing so will reduce velocities through the
system and lower pumping costs.  Inversely, increasing the size of pumps and decreasing the
number of pumps will limit the ability of the operators to match the pumping rate with demand and will
result in elevated velocities through the system, which will increase pumping costs.

AECOM conducted an evaluation in which pumping costs were determined for various pumping
strategies.  A more detailed description and a table summarizing the results of this evaluation are
provided in Appendix A­ Section II.

4.4.2.3 Maintenance Requirements

Maintenance cost is roughly proportional to the number of pumps that need to be serviced regularly.
Increasing the number of pumps would increase the maintenance burden, while decreasing the
number of pumps should reduce the maintenance burden and cost.

Use of similarly sized pumps was selected in lieu of the use of pumps of varying size.  Doing so will
allow the operator to standardize spare parts, reduce the number of spare parts maintained onsite,
distribute pump operating time more evenly, and generally make maintenance easier.

4.4.2.4 Operational constraints

Coastal Water Authority (CWA) has specified that it is ideal to have at least one pump in operation at
all times (under typical, non-flood conditions) to ensure constant flow through the canal.  Doing so will
reduce the amount of sloughing in the canal and the associated maintenance burden.  To prevent
unnecessary water from being pumped during initial low demand periods, it will be ideal to size the
single pump flow rate to be less than the minimum expected demand.  Having constant flow above 2
ft/s will reduce the deposition of sediment within the pipeline.  Providing a single pump capacity that
maintains a velocity of approximately 2 ft/s within the 108” diameter pipeline will help combat
sedimentation and likely be lower than the minimum project water demand capacity in the year 2020
(thereby allowing the single pump to operate continuously).  At times, pump station operators will
operate the pumping system at velocities greater than 5 ft/s to flush sediment out of the pipes. This
will be done as needed, but not under typical situations.

Due to the storage volume present in Lake Houston, it is not necessary to match the instantaneous
pumping rate with demand in Lake Houston.  Volume of pumped water and Lake Houston demands
will need to match on a weekly or monthly basis, but are not required to match on an hourly or daily
basis.  This flexibility allows for the use of constant speed pumps and negates the need for more
expensive and less efficient variable frequency drives.  Although they are not mandatory for pump
station operation, one or more variable frequency drives will be considered during final design, and
may be included if requested by the Operator.

4.4.2.5 Pump Redundancy

No redundant pumps will be provided in the initial phase of the project at the request of the Co-
participants.  It is anticipated that the storage capacity of Lake Houston will be sufficient to meet water
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demands in emergency situations such as power outages or equipment failures, when project water
demands cannot be met by the LBITP.  Furthermore, in the event that outages occur as the result of
catastrophic storm events, it is likely that Lake Houston will be at full capacity as a result of the storm.
Pump bays will be provided and pumps selected to allow for the ultimate expansion to a firm capacity
of 500 MGD, meaning the pump station would be capable of providing a flow rate of 500 MGD with
one redundant pump out of service.

4.4.3 Pump Strategy Conclusion

Based on the considerations listed above in Section 4.4.2, the pump station will be constructed to
include eight pump bays. Three pumps were selected as the preferred configuration to meet Phase 1
project capacity requirements.  Expansion to 425 MGD can be achieved through the installation of
three additional similar pumps.  Expansion in a later phase to a firm capacity of 500 MGD can be
achieved through the installation of two additional, similar pumps and the replacement of the
impellers on the six existing pumps. In Phase 1, under typical Trinity River conditions, each pump will
pump approximately 53,200 gpm when all three duty pumps are in operation at once for a total
capacity of 230 MGD.  If one pump is operating by itself during typical river conditions, that pump will
pump at a slightly higher rate of 56,500 gpm based on the sample pump curves evaluated by
AECOM.  During isolated flood events on the Trinity River (and when Lake Houston is below flood
stage), the pumps may deliver as much as 69,500 gpm each, depending upon the pump selected.

The selected pump strategy will allow for a wide variety of pumping rates, but will not excessively
burden maintenance staff and require an unsustainable quantity of repair and rehabilitation.  Based
on the pumps evaluated during preliminary engineering, high efficiencies will be obtained over all
pumping conditions, both in Phase 1 and future phases without the Phase 1 pumps being replaced.
This configuration also results in reasonable velocities for the range of flows expected (2 ft/sec
minimum velocity assuming one pump operating at 56,500 gpm and one 108” pipeline is in operation;
6ft/s under a maximum flow of 500 MGD and two 108” pipelines are in operation).

4.4.4 Detailed Pump Criteria

The following preliminary pump selection criteria are based on the pumping strategy and phasing plan
discussed above and the available pump options reviewed by the design team in cooperation with
pump manufacturers.  The criteria were developed according to the capacity demands projected for
Phase 1 and checked against the ultimate capacity criteria for eight pumps to ensure acceptable
pump efficiencies under all conditions.  A more detailed determination of the design point, sample
pump curves, system curves, and additional information can be found in Appendix A­Section I.

Design Point 1* – 53,200 gpm (76.7 MGD) at 97' TDH
(3 duty pumps producing 230 MGD)

Design Point 2* –  49,200 gpm (70.8 MGD) at 108.5' TDH
(6 duty pumps producing greater than 425 MGD)

Future Condition –   49,600 gpm (71.4 MGD) at 114' TDH
(7 duty pumps producing 500 MGD. Pumps must be capable of
meeting Future Condition with only an impeller change.)

Minimum Shutoff –  130' TDH

Maximum Run-out – 50' TDH

Speed – Max speed of 700 rpm.  Preferred range of 300 to 500 rpm
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Pump Efficiency –  Minimum of 86 percent between Design Points 1 and 2. Design Point
1 must be on the right-hand side of the best efficiency point on the
pump’s efficiency curve.

Horse Power – Maximum HP on entire curve is 1,900 hp

NPSHR – Maximum of 40' at Design Point 2

Solids Passage – Minimum allowable solid size of 2.25”

*Note:  The individual pump capacity will be greater than the design point flow rate specified
when only a single pump is in service.

4.4.5 Pump Bay Layout

Standards for pump bay design in the United States are set forth by the Hydraulic Institute (HI) in the
American National Standard for Pump Intake Design.  While not mandatory, these guidelines are the
industry-accepted standard utilized in the design of intakes and pump stations.  The design standards
have been developed to minimize submerged vertices, free-surface vortices, excessive pre-swirl of
flow entering the pump, non-uniform spatial distribution of velocity at the impeller eye, excessive
variations in velocity and swirl with time, and the entrainment of air or gas bubbles.  The negative
impacts of these adverse hydraulic conditions include reduced flow rate, increased head, increased
power consumption, and increased vibration, noise, and wear.

The American National Standards Institute (ANSI) / HI American National Standard for Pump Intake
Design, Version 9.8, Copyright 1998 (HI Version 9.8), was used to establish the preliminary layout
and design of the proposed Capers Ridge Pump Station.  Based on the guidelines for rectangular wet
pit intake structures, the preliminary pump bay layout is shown in Exhibits B­9 and B­10 of PER
Volume II.  Additional pump bay features were designed according to recommendations presented in
the Pump Station Design, Garr M. Jones, 3rd Edition, 2008.  These pump bay features primarily
consist of guide vanes and corner fillets used to stabilize and guide flow into the pumps.

A pump inlet design diameter was determined according to recommended inlet velocities presented in
HI Version 9.8.  The remaining pump bay dimensions were based on proportions of the pump inlet
design diameter.  Minimum submergence requirements were determined according to HI Version 9.8
criteria.  These dimensions are shown in Exhibits B­ 9 and B­10.  Calculations, a summary table, and
additional information are provided in Appendix A­Section III.

AECOM recommends the development of a physical model during final design to further establish
that a sufficient hydraulic design is being provided. HI Version 9.8 also recommends development of
a physical model for all pump stations greater than 100,000 gpm in size. It would be most appropriate
to conduct the physical model analysis at a professional laboratory during the early portion of the final
design phase.

4.5 Raw Water Intake

4.5.1 Intake Capacity

The proposed raw water intake will be designed to operate at flows up to 500 MGD or 775 CFS.  This
capacity is based on the maximum instantaneous raw water removal rate allowed by the COH’s water
right.
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4.5.2 Intake Design Factors

A longitudinal side channel intake was selected to extract flow from the Trinity River due to the
diversion rate required for the LBITP, suspended sediment concerns, low flow river characteristics,
and potential impacts to river traffic.  Several key constraints were analyzed to determine the optimal
bottom elevation of the side channel intake structure.  The intake structure will be designed to meet
velocity constraints through the trash rack and intake, exclude as much sediment as is practical, and
successfully withdraw the required flow under anticipated minimum WSEs.  These constraints are
discussed in more detail below.

4.5.2.1 Trash Rack Constraints

There are no mandatory design guidelines in Texas for velocities through raw water intake structures
or trash racks.  A commonly recommended approach velocity for trash racks is 0.5 ft per second.
This recommended approach velocity was utilized in determining the depth of the intake and is further
discussed in Section 4.6.2.

4.5.2.2 Sediment Exclusion

To minimize wear on the pumps, it is essential to minimize the intake of high concentrations of solids,
especially large solids such as coarse sand and gravel.  The highest concentration of large solids is
carried in the bed load slurry that roll along the bottom of the river channel.  The bed load slurry most
often resides in a zone within several feet of the channel invert.  Selection of an intake elevation
above the channel invert can exclude the bed load and minimize the intake of coarse solids.  For
example, and as shown in Figure 2­3, during a 5-year storm event the bed load concentration on the
western bank of the river is expected to be 1,400 mg/l; however, the concentration at an elevation of
12 feet is expected to be 800 mg/l.  On the other hand, raising the intake to higher elevations has a
diminishing benefit.  For example, at an elevation of 16 feet, the suspended sediment concentration is
expected to be roughly 400 mg/l during a 5-year storm event.  The relationship of height and
suspended sediment concentration is illustrated further in the results of the W. F. Baird and
Associates (Baird) modeling effort, which is provided in the separate report developed by Baird.

4.5.2.3 Minimum Water Surface Elevations

A primary goal of the intake design is to locate it such that the maximum pumping rate can be
withdrawn from the river under all circumstances.  As described in Section 2.4, exercises were
conducted to determine the future anticipated minimum WSE.  The intake elevation will be located
sufficiently below the minimum anticipated WSE (16.9 feet) to guarantee that the maximum flow rate
can be withdrawn in low flow conditions.

4.5.3 Intake Design Resolution

The intake will have a total width of 118.5 feet and an interior width of 112.5 feet.  An intake elevation
of 12 feet has been selected based on the constraints listed above.  Providing an intake according to
this width and elevation will result in an approach velocity of 0.4 ft/s during typical pumping
operations.  Approach velocity calculations are provided in Appendix A­Section IV and further
discussed in Section 4.6.2.

Additionally, an elevation of 12 feet is approximately 5 feet below the future anticipated minimum
WSE of 16.9 and 7 feet above the channel invert at the pump station site.  This elevation allows the
bed load to pass downstream without entering the intake while allowing the maximum water right to
be withdrawn under all flow conditions.  Sediment exclusion could be improved by raising the
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elevation of the intake, but doing so would increase approach velocities through the bar screen and
increase the risk of having insufficient head to withdraw water during low flow conditions.

4.6 Trash Rack and Cleaning Mechanism

The purpose of this section is to discuss the preliminary engineering design of the trash rack and
trash rack cleaning mechanism.  This section will describe the design issue to be resolved, discuss
assumptions that will be implemented to shape the design, identify equipment options, and provide a
detailed discussion of the preliminary engineering resolution.

Trash racks will be utilized to prevent floating debris, trash, and aquatic wildlife from entering the
intake and damaging the pumps.  Trash racks will become clogged with debris if not regularly
cleaned, thus reducing their ability to pass a sufficient amount of flow.  A clogged trash rack could
result in a decreased pump station capacity and irregular pumping conditions (as discussed in
Hydraulic Institute Standard 9.8).  A dedicated trash rack cleaning mechanism is recommended to
help prevent pump station shut-downs and capacity reductions.

4.6.1 Existing Conditions

CWA personnel report that large trees and debris are regularly stopped by the trash racks at the
existing Trinity River Pump Station near Liberty, Texas, and that a significant amount of manpower is
needed to remove such debris.  It is anticipated that the amount of debris encountered at the
proposed Capers Ridge Pump Station will be greater than that of the existing Trinity River Pump
Station near Liberty due to several differences inherent to river characteristics at these two locations.
Due to its location on the outside bend of the river, the proposed Capers Ridge Pump Station is
expected to have more debris transported into the intake due to the direction of hydraulic forces in the
river bend.  In addition, the erosive forces of the river are also more dramatic in the area of Capers
Ridge as compared to those in the vicinity of the Trinity River Pump Station according to studies by
Slattery and Phillips (Quantifying Sediment Transportation and Delivery on the Lower Trinity River,
Texas, Slattery, 2005; Sediment Retention in Stream Corridors of the Lower Trinity River Basin,
Texas, Phillips, 2003). The higher erosive forces are expected to result in increased bank erosion
and intrusion of trees and debris from shorelines.  Finally, in periods of extremely low flow, the depth
of water at the screen will be relatively shallow (less than 5 feet), thus making it more susceptible to
being clogged by debris.

The existing Trinity River Pump Station was originally equipped with a trash rack cleaning device.
The device was a cable hung, grappling device, similar to others on the market today.  The device
was reported as being unable to remove the heavy trees and debris that would get caught by the
trash rack.  Furthermore, the device had no reach beyond the face of the screen and could not
remove debris that was deposited immediately in front of the screen.  The device was removed by
CWA due to its ineffectiveness.

4.6.2 Trash Rack Design

The trash rack will be designed to prevent debris from entering the pump station and potentially
damaging the pumps and mechanical equipment.  Vertical bar spacing will be selected to be narrow
enough to prevent potentially harmful debris from entering the pump station, but wide enough to
reduce clogging, fouling, and headloss.  According to the various pump manufacturers, the pumps
that may be used for this project have a maximum solids passage capability of 2.3 to 4.6 inches.
AECOM recommends a trash rack bar spacing of 2 inches, which should block the passage of the
majority of solids that could damage the pump, but not result in high headloss.  A small amount of
medium-sized debris is expected to by-pass the trash rack; however, this debris will settle out in the
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sedimentation zone or be stopped by either the curtain wall or by the pump’s 1.5-inch intake screen.
A small amount of back-flushing will occur each time the pump stops, which will help keep the pump’s
intake screen clean.

The trash rack width will be based on several factors, including pump bay dimensions, approach
velocities, environmental concerns (threats to fish and wildlife), bar screen velocities, and headloss.
Texas does not have established design requirements for raw water intakes.  A commonly
recommended approach velocity of 0.5 ft/s or less was used to minimize fish and wildlife getting
impinged on or entrained within the screen.  Approach velocities are defined as the velocity leading
up to, but not necessarily through, the trash rack.

The pump station intake is expected to be approximately 118.5 feet wide with an interior width of
112.5 feet based on pump bay dimensions (see Section 4.4.5) and sediment settling considerations.
The intake is expected to be at an elevation of 12 feet above MSL and submerged approximately
7.8 feet and 5.8 feet during median flow and low flow conditions (1,500 CFS) in the Trinity River,
respectively.  During typical pumping operations (defined as 230 MGD pumping rate and median
Trinity River WSE), the resulting approach velocities are 0.4 ft/s.  During extreme pumping events
(defined as maximum pumping capacity of 500 MGD and low flow Trinity River conditions), the
resulting approach velocity is 1.18 ft/s.  These calculations are further documented in the Appendix A­
Section IV.

AECOM recommends maintaining the pump station effective width of 112.5 feet at the trash rack.
Doing so will provide approach velocities of 0.5 ft/s or less during typical conditions, and reasonable
velocities during extreme conditions.  The headloss through the trash rack is inconsequential based
on the trash rack dimensions, bar spacing, and flow rates, which is further documented in the
Appendix A­Section IV.

4.6.3 Trash Rack Cleaning Mechanism Design

Trash and debris will have to be removed from the trash rack on a routine basis to effectively maintain
the pump station’s capacity and operation.  An onsite, permanent cleaning mechanism is
recommended due to the anticipated frequency of cleaning operations.  A highly adaptable cleaning
mechanism is recommended due to the variety of loads that the trash rack will encounter, including
large woody debris, mats of smaller debris, and deposits of sediment.  A robust cleaning mechanism
is recommended due to the size of large debris that will be encountered.  It is also recommended that
the cleaning mechanism has the ability to reach beyond the face of the screen because debris,
especially sunken trees, are often hung slightly off the face of the screen, out of reach of some types
of cleaning mechanisms.

AECOM evaluated several types of trash rack cleaning mechanisms, including Bosker type
mechanisms, rotating chain-and-blade type mechanisms, and hydraulically operated articulating
boom mechanisms.  Hydraulically operated articulating boom mechanisms (often called hydronic
cleaners in the industry) consist of a single carriage that is equipped with a hydraulic boom and
hydraulic gripper.  The carriage travels on rails along the entire length of the screen and cleans only
one section of the screen at a time.  To clean a section of the screen, the hydraulic boom extends to
the bottom of the screen and then either rakes along the front of the screen (to clean mats of small
debris) or grabs onto larger debris with the hydraulic gripper.

Hydronic cleaners were identified by the AECOM design team as the most effective solution available
because of their ability to meet all of the criteria specified.  Hydronic cleaners are robust and can be
designed to lift over 10 tons.  Hydronic cleaners provide the greatest degree of adaptability and are
capable of grabbing and lifting large trees, raking and removing small mats of debris, and dredging
sediment.  Hydronic cleaners can be outfitted with a number of hydraulic gripper heads, giving
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engineers greater selection in their design.  Due to the articulated boom, hydronic cleaners can be
designed to reach far beyond and to the bottom of the face of the screen.

Another reason AECOM recommends the hydronic cleaners is because the technology is familiar to
CWA.  The hydronic cleaner is similar in construction, function, and operation to a typical track hoe.
CWA maintains a fleet of track hoes, which they use regularly for canal maintenance.  It is expected
that CWA operators will be comfortable with maintaining and operating the hydronic cleaners.
Additionally, all mechanical parts are located above water at the top of the pump station.  This feature
should also make maintenance easier.

4.7 Pre-Pump Sediment Extraction

High levels of suspended sediment are a serious concern for some pump stations, depending on the
type of pump implemented.  Due to the high head present for this project, either a turbine or a mixed
flow impeller with relatively tight tolerances is necessary to meet the pumping requirements.  This
type of impeller is more susceptible than axial flow impellers to wear and degradation due to passage
of coarse sediment.  Extraction of course sediment ahead of the pumps is recommended to minimize
damage to the impeller, bearings, and wear rings.  In addition, selection of hardened pump materials
and/or special coatings is also recommended to minimize wear and extend the lifespan of pump
components.

While there are no particular guidelines as to a maximum allowable particle size or a maximum
allowable suspended sediment concentration, general consensus in the engineering community is to
remove all coarse sands and to minimize concentrations of medium and fine sands to the maximum
extent practical.

Additionally, to minimize the maintenance burden of having to dredge or clean deposited solids from
the canal, it is recommended to remove all settleable solids in a sedimentation basin in front of the
canal.  The post-pump, pre-canal settling basin is discussed in greater detail in Section 5.2.

4.7.1 Pre-Pump Settling Bay Efficiency

Sediment extraction in front of the pumps is accomplished through settling inside the intake structure
and pump bays.  As described in Appendix A­Section III, a minimum distance of 40 feet is required by
HI standards to transition from the pump bay invert to the intake weir elevation.  This space is ideal
for settling, collecting, and removing solids from the intake structure.  Required settling lengths were
calculated for each grain size classification assuming an approximate flow of 69,500 gpm or 100
MGD per bay (which will occur during high flow periods carrying the most sediment) and a bay width
of approximately 13 feet, as shown in Exhibit B­9.  A detailed description of these calculations is
provided in Appendix A­Section V, and Table 4­2 provides a summary of the results.
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Table 4-2  Required Settling Length

Particle Size Description Settling Velocity
(ft/s)

Required Settling
Length

(ft)
33 microns Silt 0.0031 3,842
94 microns Very Fine Sand 0.0223 534
188 microns Fine Sand 0.0755 158
375 microns Medium Sand 0.2034 59
750 microns Coarse Sand 0.4396 27

The percentage of sediment removed for each category is calculated by dividing the length of the
settling basin by the settling length required (Table 4­2).  It is assumed that sediment is equally
distributed in the water column once it enters the bar screen.  Assuming a 40-foot settling chamber
and an additional 10 feet of settling length immediately after the bar screen, percent removal rates for
each grain size classification are estimated as shown in Table 4­3.

Table 4-3  Percent Sediment Removed by Settling

Particle Size Description Percent Removal
33.2 microns Silt 1%

93.75 microns Very Fine Sand 9%
187.5 microns Fine Sand 32%
375 microns Medium Sand 85%
750 microns Coarse Sand 100%
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4.7.2 Determination of Pre-Pump Settled Sediment Volume

A detailed analysis was performed to determine the approximate volume of sediment, which will be
removed in the pre-pump intake settling chamber.  Details of these calculations are included in
Appendix A­Section V, and a brief summary of the methodology is included below.

Sediment concentration in the river was calculated from the suspended sediment rating curve
discussed in Section 2.5.  This curve was developed using historic sediment concentration data for
low flows and model results from the Baird sediment transport model for high flows.  Over 80 years of
daily flow records obtained from a USGS gaging station located on the Trinity River at Romayor, TX
were analyzed to determine the sediment loading rate at the pump station for an average year, a
reasonably wet year, and a reasonably dry year.  Total daily mass of sediment passing through the
intake structure was calculated based on the flow diverted and the calculated concentration in the
river.  The total mass of sediment passing through the intake was divided into particle sizes (clay and
silt, very fine sand, fine sand, medium sand, coarse sand), based on an analysis of suspended
sediment grain size distributions determined for different flow conditions (see Table 2­6).  Settling
rates and required distance for complete settling inside the intake structure were calculated for
particles in each grain size classification (see Table 4­2).  The percentage of extracted sediment for
each grain size classification was calculated by dividing the length of the settling chamber in the
intake by the required settling distance (see Table 4­3).  Total mass settled in the intake was then
converted to volume using a bulk density conversion factor.  Estimated extracted sediment volume
was summed for each year of record, and average, minimum, and maximum yearly sediment
extraction values were calculated and presented below in Table 4­5, Table 4­6, and Table 4­7.

These calculations also assume that the pump station will be shut down when flows within the river
are over that of a 5-year storm (73,100 CFS) to minimize the intake of large volumes of sediment.
Analysis of historic data shows that the maximum duration of flow above 73,100 CFS is 11 days.  It is
expected that CWA will not pump during flood conditions above 73,100 CFS and still have sufficient
water in Lake Houston to meet demands. Table 4­4 shows the future anticipated duration of various
flood events as determined by the record of historic storm events.  The future anticipated durations
were developed as part of a theoretical exercise for planning purposes.  Actual future durations may
be longer or shorter.

Table 4-4  Duration of Storm Events

Scenario Flow
(CFS)

Duration of Flow (Days)

Full Record Pre-Dam
(1924-1968)

Post-Dam
(1968-2009)

Last 20 Years
(1988-2008)

2 Year 48,600 23 23 21 21
5 Year 73,100 11 10 11 11

10 Year 88,300 7 7 7 7
50 Year 118,000 0 0 0 0
100 Year 130,000 0 0 0 0
500 Year 159,500 0 0 0 0

The expected sediment extraction volume for a year of average Trinity River flow rates at pumping
rates equal to 230 MGD and 425 MGD are shown in Table 4­5.
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Table 4-5  Average Yearly Sediment Extraction Pre-Pump

Pumping Rate
(MGD)

Volume of Pre-Pump
Sediment Extraction

(Ac-Ft)

Volume of Pre-Pump
Sediment Extraction

(ft3)
230 1.47 64,000
425 2.72 118,500

To assess the worst case scenario, historic flow rates from a very wet year with multiple large flood
events were used to determine maximum annual sediment extraction volumes.  The expected
sediment extraction volume for a year with relatively high Trinity River flow rates at pumping rates
equal to 230 MGD and 425 MGD are shown in Table 4­6.

Table 4-6  Maximum Yearly Sediment Extraction Pre-Pump

Avg. Pumping
Rate

(MGD)

Volume of Pre-Pump
Sediment Extraction

(Ac-Ft)

Volume of Pre-Pump
Sediment Extraction

(ft3)
230 5.19 226,100
425 9.6 418,200

During high flow events, a significant amount of sediment will be extracted daily.  For example, when
pumping at 230 MGD, approximately 1,024 cubic feet of sediment will settle inside the intake settling
chamber each day when flow in the Trinity River is at 30,000 CFS.  At 45,000 CFS, approximately
2,966 cubic feet of sediment will settle inside the intake settling chamber each day.  At 120,000 CFS,
approximately 9,570 cubic feet of sediment will be settled inside the intake settling chamber each
day.  This example further illustrates the importance of not pumping during flood events to the
greatest degree practical.

To assess the best case scenario, historic flows from a very dry year with no major flood events were
used to determine minimum annual sediment extraction volumes.  The expected sediment extraction
volume for a year with relatively low Trinity River flow rates at pumping rates equal to 230 MGD and
425 MGD are shown in Table 4­7.

Table 4-7  Minimum Yearly Sediment Extraction Pre-Pump

Pumping Rate
(MGD)

Volume of Pre-Pump
Sediment Extraction

(Ac-Ft)

Volume of Pre-Pump
Sediment Extraction

(ft3)
230 0.03 1,300
425 0.05 2,200

This example further illustrates that during some years there will be little need for sediment extraction
and handling.
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4.7.3 Pre-Pump Sediment Extraction

Throughout the year, sediment will settle within the pump station.  This will be a gradual process
during years with few flood events; however, the rate of sediment buildup will exponentially increase
during years with long periods of wet weather or even a single flood event equal to or greater than a
2-year flood.

Allowing sediment to build-up within the pump station can lead to increased sediment passage
through the pumps, causing increased wear on the pump components.  Settled sediment will have to
be extracted from the pump station on a periodic basis that may range from twice a week to once
every six months, depending on the river conditions and pumping rates.

Design issues that must be resolved include how to efficiently remove, transport, dewater, and store
sediment that has accumulated within the pump station.

4.7.3.1 Discussion of Resolution to Design Issue

Sediment can be removed and handled in a variety of ways.  An optimal removal method would not
require a significant amount of additional infrastructure due to the variability in the frequency of use
and potential long periods of non-use.  A system with minimum infrastructure would reduce the
maintenance burden and capital cost of the pump station.  A system that utilizes onsite infrastructure
would be beneficial during the expected periods of frequent use that will occur during extremely wet
years.  For these two reasons, AECOM recommends a system that utilizes onsite infrastructure that
would be provided and utilized whether or not it is related to sediment.  For example, sump pumps
and gates will be provided (regardless of sediment issues) for isolating and dewatering the pump
bays.  These facilities can also be utilized in the sediment removal process.  See Exhibits B­11 and
B-12 for the location and orientation of these items.   Sump pumps alone will be capable of
dewatering the isolated bays and, in the process, pump out a portion of the settled sediment;
however, the pumps will be limited in their ability to pump out settled sediment from all areas of the
pump station without additional mechanisms to move sediment within the vicinity of the pump’s
suction.

4.7.3.2 Sediment Re-suspension

Additional mechanisms will be provided within the pump bay that will re-suspend settled sediment
and direct it towards the sump pump during the dewatering process.  Re-suspending and mixing the
sediment will greatly increase the sump pumps’ ability to pump out sediment while the bay is being
dewatered.  Multiple options are available; one option is to have a system of small diameter piping
within the bay to inject water, air, or a mixture of both in a pattern that fluidizes and directs sediment
towards the sump pump.  A second option is to have water or pressurized air connections within the
bay that can be attached to handheld devices that operators use to manually flush sediment in the
desired direction.  At the request of the Operator, this option will only be provided in addition to the
first option.  A third option is to utilize mechanical mixers or other physical means to re-suspend
sediment.

One advantage of re-suspending sediment and then capturing it with a sump pump is that sediment is
more easily handled once introduced into the sump pump.  Several options are available for disposal
of the sediment once it is introduced into the sump pump.  Some of these options are further
described below.  Depending on the efficiency of the dewatering system, the pump bay may have to
be refilled by slowly opening the upstream gate and then flushed out again.
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4.7.3.3 Sump Pump Design Options

Several options exist for sump pump systems, both in terms of the type of pump used and the
manner in which the pump is applied.  Two options are submersible pumps and self-priming pumps.
Several advantages and disadvantages are inherent to each type of pumping system.  The selection
process for the type of pump will depend greatly on operator preference.  A very basic layout for each
option is provided in Exhibits B­11 and B­12.  In either case, the pump would be designed to handle
the sediment load.

A system that utilizes submersible pumps will require typical submersible pump hardware in each
bay, including slide rails, discharge shoes, discharge piping, electrical connections, and access
hatches in each of the four sediment areas.  One advantage of this system is that a single pump
could be housed onsite and utilized in the selected bay, thus minimizing cost and maintenance.  A
disadvantage of this system is that the location of the pump suction is fixed and limited, thereby
decreasing the efficiency of the system to remove sediment.  Another disadvantage is the cost
associated with the multiple electrical connections.

A system that utilizes a self-priming pump could include one or two pumps located outside of the
pump bay.  Suction piping would be routed from the pump to several locations within the pump bay.
A valve system could be provided that would allow the operator to choose which bay and the location
within the bay that is being dewatered.  This results in an advantage over the submersible pump
option.  One disadvantage is that much of the suction piping would be buried and difficult to access if
a clog were to occur.  Another disadvantage is that the pump would likely have to be constructed
within a dry-pit due to the substantial suction lift.  A dry pit would result in increased construction cost
and possibly operational concerns due to the confined space.

4.7.3.4 Sediment Disposal

Once the mixture of sediment and water (sediment slurry) is removed from the pump bay, it will have
to be further dewatered and stored in some form and fashion.  Four potential options for transporting
and storing sediment are as follows:

• Option 1:  Sediment slurry can be pumped to an onsite dewatering basin, dewatered, and then
stored onsite.

• Option 2:  Sediment slurry can be pumped into the 108” diameter pipeline, downstream of the
pumps and then transported to the upstream settling basin where it can be removed and stored
by the facilities provided in that location.

• Option 3:  Sediment slurry can be pumped through a solid-liquid separator.  Separated solids can
then be transported offsite or stored onsite.

• Option 4:  Sediment slurry can be pumped back into the river, downstream of the intake.

Each of these options has inherent advantages and disadvantages.  Option 1 will require the largest
foot print.  Option 2 will pose concerns to pipeline operation and will likely result in greater
sedimentation issues within the pipeline.  Option 3 would require significantly greater capital,
operation, and maintenance costs and would still require room onsite to store the separated
sediment.  Option 4 would be the least expensive; however, it is subject to approval by environmental
permitting agencies and is possibly not an option for this reason.  These options will be further
discussed with CWA and a recommendation will be provided as part of the final design.
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4.8 Discharge Header and Valves

The purpose of this section is to discuss preliminary engineering issues related to the discharge
header design, including the associated isolation, check, and air release valves.

The proposed pump discharge and header design is shown in Exhibits B4­B7. Each pump is served
by a 48” discharge line including an air release and vacuum assembly and 36” ball valve for flow
control and backflow prevention, a 48” butterfly valve for isolation, and a flow switch assembly. Two
header options are shown, one with the 84” header in a subsurface vault and the second with the 84”
header at grade.  Ultimate determination of the recommended header type will include consideration
of operator preference.  Preliminary discussions with the Operator indicated that the above ground
header will be selected for final design.  The header, which includes an 84” butterfly valve separating
the two 108” pipelines, air release and vacuum assemblies on each side, discharges into dual 84”
force mains.  Each 84” pipeline includes a venturi flow meter, an 84” isolation valve on either side of
the flow meter, and a 108” to 84” reducer, which transitions into the 108” pipeline.  Venturi flow
meters are recommended due to their simplicity, reliability, and cost.

Pipe sizes were chosen to maintain sufficient velocities through the system to minimize sedimentation
while not exceeding the velocity limitations of each valve or creating excessive headloss.
Approximate Phase 1 velocities expected through each 48” discharge line are between 9.4 ft/s at
53,200 gpm and 12.3 ft/s at 69,500 gpm.  The recommended maximum velocity for ball valves and
butterfly valves are 35 ft/s and 16 ft/s, respectively.  Maximum velocities through the 36” ball valve will
not exceed 22 ft/s. Approximate anticipated velocities through the 84” header are between 3.1 ft/s at
53,200 gpm (one pump through one pipeline or two pumps through two pipelines) and 4.6 ft/s at
79,850 gpm (115 MGD; half of the maximum Phase 1 capacity of 230 MGD through one pipeline or
230 MGD through two pipelines).  Velocities could reach 9.3 ft/s in the header if the entire Phase 1
capacity was pumped through a single pipeline.

Multiple valves, including ball, cone, and tilting disk check valves, were evaluated for use. Ball and
cone valves are typically used to control transients and/or to regulate flow.  Such valves are not
mandatory unless flow control is needed or problems associated with transients and surges are
anticipated.  Preliminary desktop surge analysis indicated an automated control valve is not
necessary for surge protection and the control of transients; however, CWA Operators prefer the use
of ball valves due to their higher reliability and durability as compared to tilting disk check valves.
AECOM recommends that a detailed computer surge analysis be performed during final design to
finalize anticipated surge/transient conditions and to confirm the correct choice and closure speed of
valves.  As additional surge modeling is performed, it is possible that surge relief valves and/or surge
anticipators will be added to the header.  Air release and vacuum breaking valve selections may also
be refined as a result of further surge analysis.
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Section 5 – Conveyance System

5.1 Pipeline

5.1.1 Pipeline Route and Alignment

The pipeline route begins at the proposed Capers Ridge Pump Station site, traveling approximately
three (3) miles westward to the proposed sedimentation basin.  In general, the pipeline follows the
rise in the existing natural ground up to the high point on Capers Ridge. The horizontal alignment
primarily follows the existing topographical ridge through the area with adjustments where necessary.
The pipeline vertical alignment is based on a minimum of a six foot depth of cover below the existing
natural ground.  The vertical alignment maintains the minimum cover of the pipeline while following
the existing topography along Capers Ridge.  This results in a varying elevation for the vertical
pipeline profile, rising and falling with the existing ground surface.  Both the horizontal and vertical
alignments of the pipeline are shown in the referenced exhibits.

5.1.2 Pipe Size, Number, and Spacing

The size of the pipeline is based on the best available information regarding the project demand and
needs.  The actual size was dictated by both pipeline cost and the desire to operate the system
efficiently.  The most efficient pumps and pump arrangement were selected in order to maximize
operational efficiency.  While it was anticipated that construction costs for larger diameter pipelines
would exceed those of smaller diameter pipelines, operational costs were also anticipated to be
cheaper for larger diameter pipelines compared to smaller diameter pipelines based on research
conducted for the project.

Based on this analysis, the dual pipelines will be 108” in diameter unless available information during
final design warrants consideration of a smaller diameter.  In order to convey project flows, these two
lines of equal size will be constructed parallel to each other from the proposed pump station to the
sedimentation basin location.  Furthermore, two pipelines will allow for one line to be taken offline for
repairs or maintenance while still permitting water conveyance through the system.

The pipelines will be spaced a minimum of 20 feet apart from outside edge to outside edge and
centered about the pipeline ROW, although the actual average spacing may be further apart.  This
spacing is based on the distance between the pipes required to allow one line to be exposed without
disturbance to the other during construction, required maintenance, repairs, or replacement.  A
spacing distance of twice the diameter of the pipe between parallel lines is typical for larger diameter
pipelines.

The sizes and number of pipelines are based on the best available information.  As new information,
such as revised demand information, surge concerns (as indicated as part of a transient analysis),
and operational requirements, is developed, the size or number of pipelines may require modification.

5.1.3 Recommended Pipeline Material and Pressure Classification

Multiple types of pipe material and pressure classifications were evaluated for use on the project.
The advantages and disadvantages of each material for use in a large diameter waterline project
were analyzed.  For purposes of cost estimation, a pressure rating of 150 psi was assumed for the
various types of pipe materials considered.  The following are the findings on each of these pipe
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materials.  A final recommendation of pipeline material and pressure classification will be determined
during final design.

5.1.3.1 Concrete

The only type of concrete pressure pipe that is applicable for the required size pipelines is
prestressed concrete cylinder pipe (PCCP).  PCCP is manufactured for all of the diameters
considered for this project and also has multiple options for coatings and liners, which could be used
to improve the biological and chemical resistance.  The following advantages and disadvantages for
PCCP are:

Advantages
• Large selections of structural and pressure strengths
• Specialized work crew is not required for installation
• Capable of withstanding very high pressures
• Internal corrosion can be significantly reduced with the use of thermoplastic lining
• External corrosion may be reduced by including sacrificial wall or by using Type V sulfate-

resistant Portland cement
• Concrete pipe manufacturers can establish an onsite production plant to counter the high

transportation costs

Disadvantages
• Sensitivity to bedding conditions – shear failure and beam breakage may occur
• Handling and installation difficulty because of heavy weight
• Susceptible to external corrosion in acidic soil environments
• Requires cathodic protection and is highly vulnerable to hydrogen sulfide attacks and internal

microbiologically induced corrosion
• Difficult to repair, particularly for joint leakage and failure in pressure pipe
• Tendency to leak because of high pipe wall porosity and shrinkage cracking
• Without additional internal lining, life span is significantly reduced
• Low abrasion resistance – internal scouring can occur if solid content and flow velocities are

high
• Reinforcement within PCCP walls can corrode with little or no external evidence
• Due to the unit weight of the materials, one 8-foot section of pipe will be delivered per truck.

5.1.3.2 Steel

The type of steel pressure pipe investigated for this project was spiral welded steel.  Spiral weld pipe
is manufactured from steel coils formed helically into cylinders.  Steel pipe is manufactured in all
diameters considered for this project.  Steel pipe also has multiple options for coatings and liners to
improve the biological and chemical resistance.  These options can be provided at an additional cost.
The following advantages and disadvantages are for spiral welded steel pipe:

Advantages
• Resistant to high pressures
• Easy to install, connect, operate, and maintain
• Ideal for extension work in reservoirs and pumping stations
• Can withstand shocks and traffic vibrations
• Suitable for long distance pipelines of high pressure
• Minimum damage to pipes during transportation
• Smaller pipe thickness required, which equates to lower total weight
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Disadvantages
• Additional construction cost due to welding
• Internal and external coatings are susceptible to welding damage during construction
• Susceptible to wear and corrosion in sub-surface lines, reducing their lifespan
• Low resistance to acidic and high levels of saline soils
• Requires grounding measure at additional costs
• Due to the weight of the materials, the pipe must be delivered one section per truck, the

length of each section will vary depending on the diameter (10 foot is typical)

5.1.3.3 Fiberglass

Reinforced Fiberglass Pipe (RFP) is a newer material compared to PCCP and steel.  Due to minimal
use, this material does not have an extensive record of in-field use and is presently not an acceptable
material for large diameter water lines with the City of Houston.  Because RFP is not approved by the
City of Houston, it was eliminated as a considered pipe material alternative.  Should this approval
status change prior to the project’s final design phase, this material will need to be reevaluated as an
option for the project.

Other pipeline materials, including bar-wrapped concrete cylinder pipe, ductile iron, high-density
polyethylene, and polyvinyl chloride pipe, were investigated as part of the preliminary analysis but
were not manufactured in sizes required for consideration on the project.

5.1.4 Corrosion and Cathodic Protection Overview

As outlined in section 5.1.3, the pipeline will require different cathodic protection systems depending
on the type of pipeline material selected for use on the project.  Once a pipeline material has been
selected, the cathodic protection system will be designed to protect both pipelines during the project’s
final design. This system will be designed and tested to ensure that the LBITP pipelines remain
cathodically isolated from all foreign utility crossings and electrical interference.

5.1.5 Pipe Flushing and Draining Method and Facilities

Flushing and draining valves will be located along the pipeline.  Due to the size and location of these
appurtenances, the design of these mechanisms may be devised specifically for this project (non-
standard).  The size, location, and design of the flushing and draining valves will be determined
during the project’s final design.

5.1.5.1 Pipe Cleaning and Sediment Control

Two potential problems have been identified that could impede the flow of water through the piping
system of the LBITP.  The first possible problem is sand.  The Trinity River is a dynamic, low-gradient
coastal plain river, which actively transports large quantities of sand and sediment during flood
events. While some methods to remove sediment at the pump station will be utilized, it is anticipated
that some quantity of sediment and sand will pass through the pumps and enter the piping system.
Over time, the sand and sediment may settle in the pipe, adversely affecting the pipe friction and
cross-sectional area. Secondly, it is anticipated that Asiatic clams (Corbicula fluminea) and zebra
mussels (Dreissena polymorpha) could be a concern in the LBITP piping system.  These organisms
have been observed in other CWA pump stations and pipeline systems on the Trinity River and have
caused maintenance and operational problems.  Specifically, these organisms have been known to
attach to the walls of the pipe system and clog these raw water transmission systems.  This organic
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buildup will have a similar effect on the pipe friction and cross-sectional area losses within the
pipeline.

Due to the possibility of organism infiltration and sediment buildup, it is recommended that a pipeline
pigging system is included as part of the final design of the project.  A typical pigging system entails
pushing a pig through the pipeline that is a hydraulically or pneumatically propelled flexible
polyurethane foam bullet.  The pig is typically sized to be slightly larger than the carrier pipe.  See
Figure 5­1 for a typical pig of this type used on a larger diameter pipeline.  This pig style consists of a
steel barbell with two epoxy coated polyurethane foam discs on each end.  Due to the epoxy coating,
the pigging disks will not absorb water, which reduces its overall weight.  On a pig of this size, water
absorption is a concern because it can dramatically increase the overall weight of the pig and create
a significant problem for removal of the pig following completion of pipe cleaning.  The discs located
on each end of the pig would be replaced according to directions from the manufacturer.

Figure 5-1 – Typical Large Diameter Pig with Foam End Disks

Incorporation of a pigging system will require the LBITP to be modified during final design to allow for
pigging capabilities.  This will entail integrating a launching station and a catching station into the
project. To operate the system, a pig is first inserted into the launching station.  The launcher is then
closed and the pressure within the pipeline is used to push the pig through the pipe until it reaches
the catching station.  Following construction of the pipeline, an initial pigging of the pipeline will be
performed.  During the initial pigging, a benchmark determining optimal flow in the pipelines will be
determined.  The system can then be monitored to determine when future pigging will be necessary.
It is anticipated that the pipeline will require cleaning every time the flow reaches an allowable loss or
threshold as determined by the operator.  Based on information provided by large diameter pig
manufacturers, pigging cleanings are recommended at least once every three years, although more
frequent intervals may be necessary.

Following the investigation into the pigging process, two preliminary launch structures were identified
and are shown in Exhibit A­4 Pipeline Pigging Exhibit.  The first launching station option consists of
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an inline launch station with a removable launching barrel to load the pig. The second alternative
consists of an offset launch station, which is offset from the pipeline either horizontally or vertically.
This station is designed to bypass flow through the offset chamber in order to launch the pig.
Following the investigation into the costs associated with fittings and valves on large diameter
pipelines for this arrangement, this alternative appeared to be less economically viable when
compared to option one.  Catching stations or basins would also be required and would be similar to
the launching station, but would include a flow bypass.  Each launching and catching station will need
to be equipped with a crane or have available access for a mobile crane to load and unload the pig
within the pipeline.  An on-site storage facility at the launching stations shall be provided to house the
pig and any other equipment necessary for operation.

The dual pipelines of the LBITP will require pipeline launching and catching stations on both lines.
Additionally, due to the design of the pig, any valves between the launching station and the catching
station must completely clear the cross-sectional area of the pipe to allow for the pig to pass through
the pipeline.  This would prohibit the use of the butterfly style values between the catching and
launching stations, which limits the number and location of butterfly valves that can be used on the
project.

5.1.6 Type, Number, and Location of Isolation Valves

Several types of isolation valves have been considered with respect to purpose, operations and
maintenance concerns, cost, and functionality within the pipeline.  A large diameter butterfly-style
valve was determined to be an appropriate style valve for the project.  For illustrative and estimation
purposes, a butterfly style valve was assumed for the project and is shown on the pipeline drawings.
An example of a typical large diameter butterfly valve is shown in Figure 5­2.  As indicated in Section
5.1.5.1, butterfly valves cannot be placed between pig launching and catching stations.  If isolation
valves are needed between these launching and catching stations, a knife-gate style valve can be
used in lieu of the butterfly valve.  However, the final type, number, and location of the isolation
valves and devices will be determined during final design.
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Figure 5-2 – Typical Large Diameter Butterfly Valve

5.1.7 Air Relief and Surge Valve Type And Locations

Air relief and surge valves will be located within the pipelines on the LBITP.  In general, air relief
valves (ARVs) are typically an inch to an inch and a half in size for each foot in diameter of the pipe.
However, actual sizes for air relief valves for a given system must be determined using the specific
conditions and parameters of the project.  ARVs are typically located at the high points within a
pipeline and are reflected as such on the project drawings.  For illustrative purposes, a 12-inch
combination vacuum/air relief valve is shown on the pipeline drawings.  Since both waterline vertical
alignments are identical, the combination valves were placed in the same location.  Investigations into
their function preliminarily indicated that a shared six inch vent pipe could be used for the valves on
both lines at a given location.  A complete surge and transient analysis will be required during final
design to determine the actual size and location of all vacuum/air release valves for the project.

5.1.8 Drainage Along the Pipeline Corridor

A preliminary drainage area map for the pipeline portion of the project was developed and is shown in
the project drawings.  Existing drainage conditions and drainage conveyance will be evaluated during
the project’s final design and all drainage and storm water system mitigation will be designed to meet
all applicable standards.  Preliminary coordination with representatives from Liberty and Harris
counties regarding the drainage conveyance was performed as part of the preliminary engineering for
the project.  This entailed meeting with the representative agencies, noting relevant drainage features
that would be impacted, coordinating notification of the ROW acquisition process, and clarifying future
requirements and considerations that would be necessary as part of the project’s final design.  The
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methodology used, relevant assumptions, hydraulic model, and processes of development are
explained in greater detail in Section 5.4 and Appendix E.  However, no drainage analysis was
performed during the preliminary engineering portion of the project and a full drainage analysis will be
required as part of the final design.

5.1.9 Environmental Design Impacts

The disturbed area for the pipeline portion of the project was contained entirely within the parcel to be
used for mitigation as part of the application for the project’s environmental permit.  As such, the area
that will be impacted by the construction of the pipeline was identified and excluded from the
mitigation area.

5.1.10 Recommended Depth of Cover

The recommended depth of cover for the pipeline is a minimum of six feet below natural ground.  This
depth is consistent with the City of Houston’s Infrastructure Design Manual presently in effect for
waterlines 24” and larger.  Furthermore, discussions conducted with a variety of pipe supplies during
the pipe material investigation revealed that this would be an appropriate recommended minimum
depth.  As previously noted, this depth was maintained wherever possible during preliminary
engineering of the pipeline vertical alignment.  However, the final pipeline depth and vertical profile
may require further modification during final design as more information becomes available.

5.1.11 Pipeline Constructability Issues

Several issues were considered during the preliminary engineering portion of the project related to
the future construction and commissioning of the project.  Due to the limited nature of this report,
these issues could not be analyzed in great detail, but several of these issues are summarized in this
section.  However, additional constructability issues will need to be evaluated during final design.

The pipeline will be constructed via open cut construction methods.  A trench box can be employed or
the side slopes of the trench can be cut at a slope that will minimize risk of trench wall failure.  A
trench safety investigation will be included in the geotechnical analysis to be performed during final
design.

Due to the size of the pipeline, advanced scheduling will be required to ensure timely delivery of the
pipe to the project site.  Depending on the pipe material selected, a mobile manufacturing plant could
be constructed at the project site.  However, it is not anticipated that pipe manufacturing will be a
problem during construction with adequate advance notice based on the information known at the
time of the writing of this report.

The commissioning and testing of the pump station and pipeline will require some degree of overlap
to ensure proper function and operation of the system.  It is anticipated that this process may take up
to a year, depending on the decisions made during final design.

Access to all construction sites was considered when determining the project alignment.  This
includes analysis of the necessary routes and paths that will be used by construction equipment,
including  ingress and egress for all site vehicular traffic.  Pipeline site access following completion of
the project is summarized in Section 5.1.12.
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5.1.12 Pipeline Site Access Locations

Site access points have been identified throughout the project alignment.  Due to the limited nature
and location of the pipeline, the primary access point to the pipeline will be by the pump station
access road.  Access to the beginning of the private pump station access road will be via Timberline
Road (County Road 2317) off of FM 1008.  Timberline Road is an existing asphalt county road that
goes to the beginning of CWA’s property.  This road may require reconstruction or replacement to
support the heavy equipment that will be necessary during the construction phase and once the pump
station becomes operational.

Access along the pipeline will be continuous via the pump station access road, which will parallel the
entire pipeline alignment.  This access road is shown in the project drawings.

5.1.13 Preliminary Discussion of Communication, Control,  and SCADA
Needs and Criteria

Detailed communications, controls, and supervisory control and data acquisition (SCADA) needs will
be determined during final design.  However, the need for the ability to communicate, monitor, report,
and control the project systems will be imperative.  The SCADA system will be incorporated into the
design of the pump station, pipeline, project maintenance facility, sedimentation basin, canal, and
outfall to ensure full integration of the entire project.

5.1.14 Preliminary Drawings

Preliminary typical sections, sheet layouts, plan and profile, storm water pollution prevention plans,
drainage area maps, and details have been prepared for the project.  They are included as part of the
project drawing set.

5.2 Sedimentation Basin

5.2.1 Preliminary Sedimentation Basin Design

The purpose of the sedimentation basin will be to remove sediment that is pumped from the Trinity
River through the pipelines prior to entering the canal.  The basin is sized to reduce flow velocity upon
entering the basin such that the majority of the conveyed sediment will settle to the bottom of the
basin and thus not enter the canal portion of the project.  The sediment that is contained within the
basin will be removed and stored on-site before eventually being transported off-site.

A general layout of the sedimentation basin is included within the preliminary project drawings.  Due
to the limited nature of this report, the sedimentation basin was not designed in detail and the layout
shown in the drawings is conceptual.  The complete basin will be designed during final design.

5.2.2 Location

The sedimentation basin will be located at the outfall of the dual pipelines.  The proposed pipelines
terminate approximately three miles from the Trinity River.

Several locations for the sedimentation basin were considered during the conceptual design phase of
the project.  These included sites near the property boundary of Parcels 4 and 4.5 were considered
as possible locations.  However, placing the sedimentation basin at these locations would have
increased the overall length of pipeline section of the project and increased the head against which
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the pump station would need to operate.  Both of these factors increased the overall cost of the
project.  Additionally, a greater percentage of potential wetlands were encountered the further west
the sedimentation basin was located from Capers Ridge.  Several sites for the sedimentation basin
location in the vicinity of the pipeline outfall location were also evaluated.  While there was minimal
difference between these sites, the possibility of additional wetland impacts and the proximity to the
access road determined the final recommended location for the sedimentation basin.

The recommended location of the basin can be seen on the project drawings.

5.2.3 Configuration, Dimensions, and Energy Dissapation Needs

The basic configuration of the sedimentation basin will include entrance and exit weir structures, the
basin lining, and the basin cross section.  The final dimensions of the sedimentation basin were not
determined during the preliminary engineering, but will be designed to maximize the efficiency of
sediment removal from the conveyed water.  Lastly, it is anticipated that energy dissipation and a
transition section from the pipeline to the sedimentation basin will be necessary based on the flow
and existing geotechnical considerations. These needs were not included as part of the preliminary
engineering phase and will be determined during final design.

5.2.4 Sediment

Upon completion of the project, it is predicted that sediment will travel from the Trinity River, through
the pump station and pipeline, before being deposited in the sedimentation basin.  Determination of
the amount and impact of the total sediment, as well as the needed sediment removal equipment was
beyond the scope of the preliminary engineering report.  Additional evaluation and investigation will
be required during final design. However, the sedimentation basin area is adequate to allow for
temporary sediment and equipment storage as determined during final design.

5.2.5 Preliminary Drawings

A preliminary layout of the sedimentation basin has been prepared and is included in the project
drawings.  The layout shown in the project drawings is conceptual in nature and will be determined
during final design.

5.2.6 Flow Measurement Structural and Mechanical Plan

Flow measurement structures and related mechanical plans will be required for the sedimentation
basin and will be incorporated into the project’s SCADA system.  However, investigation into these
needs was beyond the scope of this report and will be determined during final design.

5.3 Canal

5.3.1 Canal Conveyance Route

The initial canal alignment was based on Alignment 3 from the LBITP Alternative Analysis report
(June 2007).  Starting with this approximate location, the proposed canal alignment was determined
on the basis of following the identified project standard design criteria, the desire to minimize future
maintenance issues, the reduction of environmental impacts, the allowance for feasible construction,
the avoidance of the division of contiguous property shared by a single ownership interest where
possible, the avoidance of impacts to existing water and drainage features, the avoidance of impacts
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to existing utility facilities, and the minimization of overall project construction costs. In general, the
canal begins at the high point on Capers Ridge and flows downhill to the project outfall.

Adjustments were performed and the canal preliminary alignment was modified based on the
following information: field investigations, property examinations, the right-of-way acquisition process,
and additional research into project constructability and cost.  The ultimate project alignment has yet
to be finalized, pending completion of the right-of-way acquisition process.  However, the various
changes and alignment rationale decisions to date are described below.

Beginning with the project’s initial route, the alignment was refined to follow an approximate Liberty
County watershed boundary, commonly termed “the ridge.”  Using LiDAR data for the project corridor,
the watershed boundary between Luce Bayou and both the Trinity River (for the northeastern part of
the alignment) and Cedar Bayou (for the southwestern part of the alignment) was approximated.  The
alignment was modified to follow the ridge as closely as possible to eliminate cross drainage where
feasible and to minimize the impact of the canal on overland flow from extreme rainfall events.

Following this adjustment, the route was then modified to follow existing property boundaries more
closely.  The purpose of this adjustment was to avoid or minimize division of any single property with
the canal while remaining as close to the ridge as possible.  After closely analyzing the property
boundaries using aerial photography and field visits where possible, the alignment was further refined
to minimize impact on the irrigation canals and other smaller drainage features.  Additionally, in
conjunction with the environmental investigation, alignment change decisions were made with
consideration to the possible environmental impacts affected by the options under consideration.
This includes potential and jurisdictional wetlands, water bodies, vegetated landscapes, potential
historical and archeological sites, and wildlife.

As property and site information became available, conflicts with existing facilities and utilities were
also considered in determining the project alignment.  An effort was made to contact each of the
private utility owners in order to discuss the project, its potential impact on the utility’s operations, and
the required mitigation activities.  In some instances, relocation of these existing utilities may be
required.  A list of the pipelines found to have a potential impact on the project is described in Section
5.3.13.

Several areas of the alignment of the considered alternatives required additional investigation of the
following:

• A field visit identified a conflict near the intersection of the proposed alignment at SH 321 with
an existing Crown Communications cellular phone tower located in Parcel 17.  Several route
alternatives north and south of this location were considered, including options that would
have conveyed the water via underground box culverts.  However, following discussions with
the tower owner and after considering the engineering constraints, land acquisition,
environmental impacts, and construction costs at this location, it was determined that the
recommended alignment would entail relocation of the cell tower.

• Due to potential access limitations, three alternatives from Parcels 40 to 48 were analyzed.
The first option considered traveled westward before intersecting and paralleling an existing
pipeline easement.  While this route was shorter than the other options considered, it resulted
in impacts to the greatest number of acres of potential wetlands as well as the impact to an
existing water treatment plant.  The second option was located along the western edge of
Parcel 42 and along a natural divide through Parcel 43.  However, this resulted in a large
impact to potential wetlands and the division of a historic homestead located on Parcel 47
and 47.5 and a potential area of archeological significance.  The recommended route was
selected because of the smallest anticipated impact to potential wetlands.
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• Also due to potential site access limitations, several alternatives for Parcels 50 and 51 were
investigated.  Routes along the northern and southern boundaries as well as across the
property were considered.  Following investigation into the access impacts, site drainage, and
the mitigation that would be necessary to offset these impacts, an alignment along the
southern boundary was recommended.

5.3.2 Canal Design Criteria and Assumptions

The project design criteria are based on existing best practices and design standards for open
channel canals and discussions with CWA operations personnel.  The assumptions, methodologies,
and reasoning were derived from various design criteria and scenarios that provided the optimal
result for this project while remaining consistent with the project’s objectives and goals.

A three hundred foot wide section was determined for the project ROW. This width would allow for the
construction of the canal, access roads, storm water ditches, and maintenance access and activities.

The canal section is designed to convey an ultimate flow rate of 774 cubic feet per second (cfs), the
equivalent of 500 million gallons per day (MGD).  A minimum flow depth of five feet is to be provided,
assuming a flow rate of 356 cfs.  This flow rate is based on the assumed initial volume of water the
canal will deliver prior to the required ultimate demand of 500 MGD.  The typical canal cross-section
was designed to be 10 feet in depth and 100 feet wide with four horizontal to one vertical (4:1) side
slopes.  In some instances, the canal may be widened or deepened to maintain an adequate factor of
safety depending upon specific hydraulic and site conditions. The average slope within the canal is
0.015 percent and the canal bottom width is 20 feet.

The information for determining the canal freeboard was taken from a recommendation found in
Natural Resources Conservation Service Conservation Practice Standard, Irrigation Canal or Lateral,
Code 320. The code stipulates that the required freeboard above the maximum design water level
shall be at least one-third of the design flow depth or 1.33 times the flow depth and shall not be less
than 0.5 feet.  This resulted in the canal having an average water depth of seven to eight feet within a
10-foot deep canal for the majority of the project, as described in Section 5.4.4.  While the canal is not
intended to be a drainage conveyance system, it is open to the elements and is required to convey
any precipitation that falls directly upon it.  Therefore, an overall analysis of the canal was performed
for a 100-year rainfall event, verifying the minimum freeboard of 0.5 feet was provided for both a 6-
hour and 24-hour storm.  The 24 hour 100-year event resulted in 12.5 inches of rainfall occurring over
the entire length of the canal.  This analysis assumes the water supply pumps were deactivated a
maximum of eight hours into the rainfall event or once two inches of rainfall have occurred over the
canal.

One of the project objectives was to minimize vegetation growth within the canal, which significantly
contributes to canal maintenance and operation costs.  The velocity of the water and depth of canal
were used to deter plant growth along the canal bottom.  An average canal velocity of two
feet/second (ft/s) was selected for the ultimate design flow rate to limit the ability of plants to take root
along the channel.  A maximum velocity of three ft/s was selected to limit potential erosion along the
side slopes of the canal.  In areas where the velocity of the water is expected to increase above five
ft/s, erosion prevention methods, such as concrete lining or armoring, will be required.  These areas
will be near the entrance and exits of culverts, drop structures, canal bends, and other locations as
identified during final design.

In addition to the flow velocity reducing vegetation growth, minimal vegetation growth below the
design water surface elevation in the canal can also be expected due to the designed flow depth
limiting available sunlight.  Thus, in determining the frictional loss to the flow of water, a Manning’s
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roughness coefficient or n-value of 0.025 was assigned to the proposed canal.  An n-value of 0.025
reflects the roughness factor for a bare earthen soil cross-section.

At each roadway crossing, the canal was transitioned to a box culvert section for conveyance
underneath the roadway.  At the location where the proposed water surface elevation is above the
existing roadway, a siphon has been designed to convey water across the roadway with minimal
disruption.  The box culvert dimensions required at each location varied depending on the location
canal flow line and depth under which the canal would need to pass.  Specific sizes of each roadway
crossing are shown in the project drawings.  Additionally, conveyance via the canal box culvert were
used to facilitate drainage across the canal right-of-way.  The descriptions of these breaks are
described in greater detail in Section 5.3.7, while their purpose for use as drainage devices is outlined
in Section 5.4.  A Manning’s n-value of 0.015 was assumed for all concrete structures, including all
box culverts.  The entrance to all structures will have improved inlets to limit entrance head losses
that will be detailed during final design.

5.3.3 Water Level Control Structures

Constant water surface elevation within the canal is beneficial to minimize maintenance that is
typically required with frequently fluctuating water surface elevations.  The water level control gates
are proposed to limit the maximum drop in water level within the system to no more than four feet
between gates.  In order to maintain this desired water surface elevation, water level control gates will
be strategically installed along the canal.  In general, the gates will operate using the flow in the canal
against the gate structure balanced with counterweights to maintain the desired constant water
surface elevation.  Upon initial installation, the gates will be positioned to keep the upstream water
level constant.  As the flow increases, the pressure from the water will cause the gate to open.  This
will balance the pressure from the flow of water with the counterweights on the gate in order to
maintain the pre-determined water level.  As the flow decreases, less water moves through the canal,
resulting in less pressure exerted on the gates.  The decrease in pressure causes the gate to
reposition itself (using the counterweights) to maintain a constant water level in the canal.

The gates are currently designed to operate automatically with the intention of maintaining the water
surface elevation.  If necessary, features that will allow the gates to be manually or mechanically
operated will be included in the final design.  Additionally, a safety rack or structure may need to be
placed in front of the gate structures to prevent blockage of flow and allow the gate to open or close
properly.

There are seven gate locations proposed along the canal.  There will be two parallel gates at each
location to allow for maintenance without impeding the flow in the canal.  Each gate location also
corresponds to a drop in the canal flow line.  The periodic drops allow a slope of 0.015 percent to be
maintained for the length of the canal, which keeps the velocities in the range identified in the canal
design criteria and project maintenance to a minimum.  The gates will also include emergency
overflow weirs, permitting the canal flow to bypass the gates in the event that the gates become
inoperable. The current design of the gate structure is shown in the project drawings.

5.3.4 Geotechnical Findings and Impact on Canal Design

A preliminary geotechnical investigation was performed for the project.  As part of this investigation,
15 borings were taken at the proposed pump station site and along the proposed alignment.  Based
on the preliminary findings and as outlined above, a 4:1 side slope was recommended for slope
stability on the project.  Additionally, the geotechnical consultant provided a typical cross section for
canal lining to be used to prevent water seepage within the canal.  This includes an anticipated over
excavation depth to allow for the inclusion of the canal lining varying from 18 to 24 inches.  A
summary of the recommended clay lining cross section is shown below in Figure 5­3.  Through use of



Luce Bayou Interbasin Transfer Project Preliminary Engineering Report
January 2011 Project Introduction and Overview

5-13

the canal lining, the geotechnical investigation concluded that water losses through seepage in the
canal would be minimal based on the preliminary investigation.

Figure 5-3 – Recommended Canal Lining for Differing Soil Conditions

Approximately 85 percent of the encountered material was composed of cohesive soils with the
remaining 15 percent granular soils at depths of 10 feet.  In conjunction with these borings and based
on the anticipated project alignment, the geotechnical investigation indicates that enough cohesive
(clay) material will be present to construct the channel lining with no need to import outside material.
However, additional geotechnical investigation and borings along the canal route will be required to
confirm this assumption during final design.
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While enough clay material is likely present on site for construction of the channel lining, the material
in specific locations will vary along the alignment.  As such, it will be necessary for a geotechnical
engineer to be present to supervise the testing and sorting of excavated material as suitable or
unsuitable for lining material during construction.  Furthermore, transportation of material for
distances up to one mile within the canal right-of-way may be required, depending on the availability
of clay in a particular location.  Based on the preliminary findings, transportation of clay to different
locations along the project is not anticipated in more than 25 percent of the canal.  There will likely be
excess excavated material during construction, but this excess material can be distributed within the
project right-of-way without causing any adverse impacts.

The water table was generally encountered between 8 to 12 feet in depth below the existing surface.
While locations potentially requiring dewatering were not observed, additional geotechnical testing
and analysis during final design will be needed to confirm these conditions.  However, there are
locations where existing ditches, agricultural fields, and reservoirs are present and could possibly
charge shallow granular soils, which could pose a problem during construction.

The cost estimate for the project was revised to incorporate recommendations based on these
geotechnical findings, including the location and availability of clay, side slope stability, height of
water table, over excavation depth, soil seepage rates, and other potential design considerations.
The analysis of this information is ongoing and will continue to be incorporated into the project design.
The preliminary geotechnical report is included in Appendix B.

5.3.5 Slope Stability and Erosion Protection Methods

The canal slope stability has been evaluated based on proposed soil conditions as well as the wet/dry
cycles the canal slopes may experience as part of normal canal operations.  Following this evaluation
and in conjunction with recommendations provided by the preliminary geotechnical investigation,
canal side slopes of 4:1 (V:H) are recommended.  At this slope, concern for slope stabilization is
minimized and without encumbering canal maintenance, such as mowing and dredging operations.
Additionally, CWA expressed a specific desire to keep the canal side slopes at 4:1.

5.3.6 Canal Outfall

The preliminary project outfall was determined and is shown in the project drawings.  Details related
to the modeling and hydrology of the outfall structure is described in Section 5.4.4.  The outfall is
proposed to begin by transitioning the canal at a concrete drop structure and headwall.  The flow is
then conveyed via three 8-foot by 6-foot box culverts that will be diverted 36 degrees to the south of
the project centerline near the bank of Luce Bayou/Lake Houston.  The angle of diversion is to
minimize the effects of erosion and scour at the existing outfall location as determined in the Baird
Report and shown in the separate report developed by Baird. The box culverts will continue down
towards the water before discharging below the average water surface elevation at that location.  This
will create an underwater outfall location.  The area immediately adjacent to the outfall will be located
within a concrete basin or apron beneath the existing channel bottom and surrounded by an
underwater concrete weir.  The purpose of this basin and weir will be to protect the lake bottom from
scour and erosion.

Additionally, shoreline protection will be required to prevent and limit erosion during low water
conditions in Lake Houston.  Based on historical low water elevation information and existing
conditions, shoreline protection is recommended to be 60 feet upstream of the outfall location and
120 feet downstream of the outfall location.  Based on the preliminary findings of the outfall erosion
investigation, it was not anticipated that the outfall would have an adverse affect on the opposite bank
or any islands located within the existing outfall channel.
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During typical canal flow conditions and water elevations within the outfall channel, the potential for
scour is not significantly increased.  However, during a combination of low water levels within the
outfall channel and the maximum canal discharged rates, sheer stresses within the outfall could
induce localized erosion and scour.  The erosion and outfall investigation recommended that a
permanent shoreline and bathymetric observation program is implemented to monitor the outfall for
erosion and sour.

5.3.7 Drainage Along Canal Corridor

A preliminary drainage investigation and drainage area map of the canal portion of the project was
developed and is shown in the project drawings.  Existing drainage conditions and drainage
conveyance will be evaluated during the project’s final design and all drainage and storm water
system mitigation will be designed to meet all applicable standards.  Preliminary coordination over the
drainage conveyance with representatives from Liberty and Harris counties was completed as part of
the preliminary engineering for the project.  This included meeting with the representative agencies
and noting relevant drainage features that would be impacted, coordinating notification of the right-of-
way acquisition process, and clarifying future requirements and considerations that would need to be
included in the project’s final design.  The methodology, relevant assumptions, hydraulic model and
processes of development are explained in greater detail in Section 5.4 and Appendix E.  However,
additional hydraulic and hydraulic analysis will be required as part of the final design.

5.3.7.1 Canal Siphons

One purpose of the project is to convey water via the pipeline and canal with minimal impact to the
existing drainage patterns.  To accomplish this, existing overland flow pattern impacts will be limited
by creating breaks in the canal that will facilitate overland flow.  At each break point, the flow of storm
water runoff from the surrounding areas will be conveyed to a natural topographic low point.  The
canal siphon will convey the water in the canal below the existing grade, providing a direct path for
runoff to flow across the project ROW.

The canal siphons consist of a transition from the open canal into a headwall structure and box
culvert section, conveying the water beneath the existing ground surface.  A safety rack may be
included on the upstream side to prevent buildup or blocking of the siphon by debris.  The headwall
will proceed from an open transition section to a closed transition section before the box culvert
section passes underneath each break location.  Once the siphon emerges on the other side of the
break, it would again transition into a headwall section and finally an open canal.

The drainage ditches on either side of the canal will convey runoff to each of these canal breaks.  The
breaks will then be sloped to facilitate drainage across the project right-of-way and away from the
break location.  Each siphon location results in a canal break of a minimum of 200 feet, although the
overall length of each break varies.  A berm would wrap around the headwall on either side of the
siphon, allowing for access to either side of the canal and preventing the mixing of raw water and
storm water runoff.  Additionally, the drainage breaks would provide a location for wildlife to safely
cross the project ROW.

At each location, the all weather maintenance road will continue across the break, permitting
continuous access along the canal alignment within the project ROW.  A flood gauge or other flow
depth monitoring device may be put in place as a safety precaution.  A bridge or low water crossing
constructed of articulated concrete blocks, concrete paneling or other material capable that permits
saturation of the roadway for extended periods will be constructed to facilitate this continuous access.
The type of crossing that will be used will be determined during final design.
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The canal siphons purpose for use as drainage devices are described in greater detail in Section 5.4.
A typical detail and the locations of the canal siphons are shown in the project drawings.

5.3.8 Storm Water Pollution Prevention and Silt Control Measures

The canal portion of the project will have various storm water pollution prevention and silt control
measures included as part of the final project design.  In general, control measures include a
reinforced silt filter fabric fence that will line the entire canal ROW, stabilize construction access
points at all major roadways and construction access points, filter dams located as needed
throughout the project, sodding and seeding to establish grass and minimize additional sediment
erosion.  A preliminary storm water pollution prevention plan is included in the project drawings.
However, these control measures will be refined and modified as needed based on additional
topographical survey and information obtained during final design.

5.3.9 Environmental Design Impacts

Environmental impacts were considered throughout the preliminary engineering phase.  Minimization
of impacts to existing and potential wetlands determined several aspects of the preliminary
engineering.  Environmental issues were used to determine the recommended project alignment as
well as in the preliminary engineering of the canal siphons.  The fencing used on the project also took
into account the impact on the existing wildlife.  Other environmental factors were also used to
determine the preliminary project design.

5.3.10 Potentially Contaminated, Hazardous, and Toxic Area Concerns

In conjunction with the geotechnical and environmental investigations, research into the presence of
potentially contaminated, hazardous, and toxic areas were considered.  Although based on limited
information, no contaminated, hazardous, or toxic soils were encountered along the project.

5.3.11 Site Access Locations

Site access points have been identified throughout the project alignment.  Following extensive
coordination and input from CWA, the majority of these site access points are located adjacent to
areas where the project ROW is crossing an existing roadway.  The roadway crossings and site
access points are shown in Exhibit A­5.

At each roadway crossing, there will be a driveway off the existing roadway.  Adjacent to this
driveway inside the CWA property, there will be a loading and unloading area for use as an on-site
maintenance and storage location.  This stopping area will be wide enough to provide the on and off
loading of heavy equipment and material storage as required by CWA.  Two separate entrances from
the main roadway were considered, but will require approval from the roadway owner and will be
determined during the project’s final design.

5.3.12 Preliminary Communication, Control, and SCADA Needs and Criteria
Along Canal

Detailed communications, controls, and SCADA needs will be determined during final design.
However, the need for the ability to communicate, monitor, report, and control the project systems will
be imperative.  The SCADA system will be incorporated into the design of the pump station, pipeline,
project maintenance facility, sedimentation basin, canal, and outfall to ensure full integration of the
entire project.
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5.3.13 Pipeline and Private Utility Crossings

The current project alignment crosses 20 active gas and petroleum pipelines and two electrical facility
easements.  Coordination with these utility companies regarding verification of facilities and resolution
of the potential future conflict was performed in conjunction with the preliminary engineering for the
project.  The following entities were contacted as part of this investigation.  A summary of their
existing facilities and the coordination is shown below.  See Exhibit A­5 Crossings Locations, which
shows the locations and summary table of these pipelines and utility crossing locations.

• Williams/Transco (Transcontinental Gas Pipe Line Corporation): The company owns and
operates 2 - 30” steel pipelines conveying natural gas in the project area.  They provided their
crossing requirements handbook and maps showing exact horizontal alignment for the
existing pipelines.  No relocation costs have been provided.

• ConocoPhillips Pipeline Company: The company operates a 24” pipeline that transports
petroleum products in the project area.  Additional information about the existing utility has
been requested, but has not yet been obtained.  No relocation costs have been provided.

• Kinder Morgan: The current project alignment crosses three high pressure natural gas
pipelines that are owned by this company.  Crossing requirements, easement information, as
well as maps showing horizontal alignment for all of the affected pipelines have been
provided.  No relocation costs have been provided.

• Sunoco Logistics: The company owns and operates a 10” high pressure pipeline crossing the
existing alignment.  The company provided a map showing the horizontal alignment,
engineering and general restrictions manuals, as well as an approximate relocation cost.

• Chevron Pipeline Company: The company operates 2 - 10” liquefied petroleum gas pipelines
that are crossing the proposed alignment.  During the utility coordination process, the
company provided horizontal alignment plans, approximate depth of the lines varying from
3’6” to 4’6” in depth, as well as an approximate cost estimate for relocating the affected
pipelines.

• TEPPCO - Enterprise Products: Company owns and operates a 10” and a 12” steel pipeline,
which are crossing the proposed alignment.  The company has provided detailed alignment
sheets for the affected lines, encroachment guidelines, approximate depth of their lines
buried between 2.5 and 3.5 feet, as well as an approximate relocation cost.

• BP Pipelines (North America) Inc.: The company owns and operates 2 - 12” inactive pipelines
in the project area.  The company will be interested in maintaining one of the two pipelines for
their future use.  Information has been received on their pipeline’s horizontal alignment
information and construction guidelines.  No relocation costs have been provided.

• Mustang Pipeline Company (Eastman Chemical Company): The company owns and
operates one 6.625” propylene carbon steel pipeline and one 10.75” propane steel pipeline in
the project corridor.  Information has been received on their horizontal alignment,
approximate vertical depth of 42” and an approximate relocation cost.

• Oneok NGL Pipeline, LP: This company owns and operates three liquefied petroleum gas
steel pipelines of 8”, 12” and 14” in diameter, which are crossing the proposed alignment.
The horizontal alignment information on these pipelines has been provided along with an
encroachment agreement.  No relocation costs have been provided.
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• Buckeye Gulf Coast Pipelines, LP: The company operates a 10” ethylene line for Westlake
Ethylene Pipeline.  Right-of-way use restrictions specifications, horizontal alignment maps,
and approximate relocation cost have been provided.

• KOCH/Grande Pipelines: Pipelines were reported to have been abandoned/salvaged.  No
additional information has been received.

• Sam Houston Electric Cooperative: The company previously provided a general area utility
location map for Liberty and Harris Counties.  Letters requesting updated information for the
current project alignment have been sent, but no information has been received to date.

• Entergy Gulf States: Two electrical easements and power lines owned by Entergy have been
identified as crossing the project alignment.  The company has provided detailed information
about their existing utilities as well as approximate cost for relocation of these affected
utilities.  Based on the preliminary information, it appears that relocation of only one of the
existing conflicts will be required.

• B&G Energy Corporation: Numerous attempts have been made to obtain information about
existing utilities from this company within the project location.  To date, no information has
been received.

• Verizon Communications: The company provided a general area utility location map.  A
detailed description of the project was sent as part of a request for more information on a
potential conflict location, but a response has not been provided.

• CenterPoint Energy: Numerous attempts have been made to obtain information on existing
utilities from this company.  No information has been received to date.

As part of the utility investigation, the following pipeline and utility companies were contacted and
reported no existing facilities or conflict between their facilities and the proposed project alignment:

• Mobil Pipeline Co.

• Trunkline Gas Company

• Shell Pipeline Company, LP

• Energy Transfer - Houston Pipe Line Company, LP

• Comcast Communications

On Parcel 43, the proposed alignment crosses an existing Entergy easement.  Following several
coordination meetings, Entergy requested that the access roads meet their design specification for
safe access to the electrical towers by their equipment and vehicles.  Entergy provided the minimum
design standards that would be required for access roads to their easement.  These standards
specified that the access road would need to be 20’ wide and graded to drain at 2% slope.  The
surface of the access road needs to have a minimum of five inches of compacted crushed limestone.
If the existing subgrade is poor, Entergy would require the removal of existing soil and replacement
with more stable fill.  All fill used for the access road would need to be placed in a maximum of six
inch layers.  All fill, base course, and ground covering are to be compacted to 95 percent of maximum
density obtained by a Modified Proctor Test (ASTM D-1557).
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On Parcel 23.6, the proposed injection point for the Enstor Houston Hub Storage Facility, a natural
gas storage facility, was identified during the right-of-way acquisition process.  While details are
unknown at this time, the LBITP will be designed to avoid impacts to this future facility.

5.3.14 State Highway and County Roadway Crossings

The current project alignment crosses six roadways.  Notification and coordination with the Texas
Department of Transportation, Liberty County, and Harris County regarding these roadway crossings
has been completed as part of the preliminary engineering.  Meetings were held with each entity to
indicate the project’s alignment and to determine impacts with existing roadways, proposed future
roadways, or roadway expansions.

In Liberty County, a master thoroughfare plan has been developed and provided by the county.  This
thoroughfare plan identified proposed freeways, major thoroughfares, and collector roads that were
part of the county master plan.  The project alignment was overlaid to determine what the potential
future impacts were.  Based on this analysis, it was determined that the project alignment affected 10
future major collector roads, four future major thoroughfares, and one proposed future freeway.
However, Liberty County indicated they were in the very early planning stages of all of these
roadways and projected expansion.  The construction dates or right-of-way widths are unknown at
present. Exhibit A­6 shows the Liberty County Master Thoroughfare Plan as well as the project
alignment in the affected portion of the county.

5.3.15 Preliminary Drawings

Preliminary typical sections, sheet layouts, plan and profile sheets, storm water pollution prevention
plans, drainage area maps, traffic control plans, and details have been prepared for the project.  They
are included as part of the project drawing set, which is Volume II of the PER.

5.4 Project Drainage, Hydrology, and Hydraulics

5.4.1 Drainage Summary

A drainage area map, drainage lines, and catchment area boundaries were determined based on
LiDAR and the limited topographical information available during the project’s preliminary
engineering.  Throughout the project alignment, drainage breaks were inserted along the canal to
permit drainage across the project right-of-way to maintain existing drainage patterns where possible
and practical.  The process for development of the project drainage, hydrology, and hydraulics is
described in detail in the sections below.

5.4.2 Off-Site Drainage Crossings

Conceptual level modeling was performed to estimate the size and number of crossings required
to convey off-site drainage across the proposed canal alignment.  Detailed modeling to size
collection ditches and confirm preliminary crossing sizes will be required in the design phase of
the project.

Conceptual design consisted of drainage ditches paralleling the canal alignment along both
ROWs.  The ditches will drain toward the low point in the subbasin and will be interconnected by
a culvert(s) crossing the canal alignment.  The canal will be siphoned below the culvert crossing,
allowing for extreme events to flow over the maintenance road.  Less extreme events will be
capable of passing through the culvert at each crossing.
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The parallel ditches will act as spreader ditches, allowing flow to leave in a sheet flow pattern
where applicable.  A majority of the alignment does not have significant existing drainage facilities
that collect existing runoff.  The proposed ditches will have a depth sufficient for allowing the
cross culvert to be below natural grade and provide sufficient cover.  However, this design will
result in some of the ditch flow lines to be below the natural grade at outfalls and resulting in the
ditches remaining wet for extended periods of time.

5.4.3 Hydrology

Arc-Hydro, an extension of ArcMap, was utilized to calculate drainage lines for the area
surrounding the proposed alignment using topographical information from a digital elevation
model (DEM).  Subbasin area boundaries were delineated from these drainage lines using a
minimum basin size of 100 acres.  For the purpose of determining drainage break locations, only
subbasin areas that were intersected or affected by the proposed alignment were examined in the
HEC-HMS model.

The methods utilized to develop the inputs into the HEC-HMS model are the Soil Conservation
Service (SCS) Curve Number Method and SCS Unit Hydrograph Method.  The SCS method for
calculating peak discharge was selected for Liberty County hydrology, as no criteria could be
found recommending a methodology to be used.  The SCS method is appropriate for smaller
watersheds and provided the rate and volume of the runoff.  A list of provided runoff curve
numbers (CN) based on a summary of those presented in TR-55 was used for the analysis.
However, for the portion of the project within Harris County, Harris County hydrologic criteria were
utilized.

The SCS Curve Number Method requires land use data, which was estimated visually from aerial
photos.  From the land use types, a weighted runoff coefficient was determined for each subbasin
area.  The project area contains soils in hydrologic soil group D.  ArcGIS was used to calculate
the total area for each subbasin.  The percentage of the impervious area was modeled as 0
percent as the Curve Number was utilized to handle land use types.

The SCS Unit Hydrograph Method evaluates the lag time for each subbasin based on the time of
concentration and travel time for sheet flow.  The following values were selected for estimating
the travel time for sheet flow: Manning’s n-value of 0.3; 2-yr, 24-hr rainfall event of 5.25 in; flow
length of 100 ft; and a slope of 0.0005 ft/ft.  The longest flow path length was calculated and then
the slope was estimated by taking the elevation at 15 percent and 85 percent of the flow path
length.

The velocity for each subbasin was selected from the TxDOT Hydraulics Manual.  The velocity
selected was based on the weighted average of the Manning’s n-value for each subbasin ranging
from 0.1 to 0.15.  The travel time for sheet flow and the quotient of drainage flow path and
velocity were converted into minutes to calculate the time of concentration.  The SCS calculation
of lag time, Tlag =0.6*Tc, was utilized for each subbasin and input into HEC-HMS.  The model
performed simulations for the 1 percent and 50 percent Annual Exceedance Probability (AEP)
storm events.

For the hydrology of the project roadways, the roadway drainage criteria from Liberty County’s
subdivision regulations were used for roadway drainage.  The 2-year storm event was selected
for these agricultural areas, as this is consistent with typical road side ditch design capacity.  The
event duration is the primary concern, compared to the depth of flooding for agricultural or
undeveloped areas.
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5.4.4 Hydraulics

Because the Luce Bayou canal is a raised canal, it will impede natural drainage paths of overland and
channelized flow.  To remedy this, a series of siphons in conjunction with collector ditches and
culverts will be utilized along the alignment ROW.  Ditches on the upstream and downstream side of
the alignment will slope toward designated crossing points.  These crossing points were determined
based on natural drainage paths and existing low points along the alignment.  Water will be collected
in the upstream ditch and directed across the canal at the siphons via culvert and overland flow to the
downstream ditch where it will fill uniformly and flow out, as described in Section 5.3.7.  This will allow
the water to resume sheet flow, thus replicating existing conditions.

The crossing points consist of a culvert-weir structure as shown in the project drawings.  The culverts
are sized to pass flows up to and including the 50 percent AEP storm event without overtopping the
canal maintenance road.  For larger events, a shallow flow depth is allowed to overtop the roadway to
minimize increased ponding depths upstream of the canal.  Flow from the culvert and weir will be
collected in the downstream ditches and spread as previously described.

To model the proposed conditions, both one-dimensional and two-dimensional models are used in
parallel.

A hydrograph representing rainfall is introduced in a two-dimensional overland flow model, which
models the behavior of the shallow sheet flow.  From this model, a stage hydrograph is obtained at
the downstream right-of-way for each crossing.

In the one-dimensional model, each crossing is modeled as a separate reach.  Under existing
conditions, cross-sections along the reach represent the elevation data at the upstream and
downstream right-of-way as well as the centerline of the canal.  Under proposed conditions, the
centerline cross-section is replaced with and inline structure containing a culvert and a weir
representing the crossing structure.  The watershed on the upstream side is modeled by a storage
area with an elevation-volume curve obtained from the DEM and connected to the reach as the
upstream boundary.

A runoff hydrograph is introduced to the upstream storage area and the stage hydrograph obtained
from the two-dimensional model is applied as the downstream boundary condition.  The resulting
stage hydrograph measured in the storage area from the model was compared to the existing and
proposed conditions to measure project impacts.

The typical measured impact on the upstream side of the alignment for the 100-year event is an
increased depth of 3-4” for 5-16 hours.  For the 2-year event, the adjacent ditches and culvert
crossings are shown to have sufficient capacity to have no increase over the existing 2-year peak
flooding depths.

5.4.5 Hydraulic Model Results

HEC-RAS Version 4.0 was used to model the proposed canal.  The model was setup for unsteady
state modeling of time varied flow rates.

The canal is designed to convey 774 cfs, maintaining a water level in the canal between seven and
eight feet of flow depth.  A total of seven water level control gates are proposed.  These gates serve
to limit the drop in water level to a maximum of four feet when the flow rate is reduced below 774 cfs
as described in Section 5.3.3.  The gates are located so that the maximum grade drop between gates
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is four feet or less.  At this spacing, a maximum drop in water level of approximately four feet can be
maintained for a zero flow rate condition.

The canal has six roadway crossings.  At these crossings, three 8-foot x 7-foot box culverts are
proposed.  The canal grades at these crossings have been set to minimize impact to the roadway
profile over the canal.  Concrete lining will be provided at a minimum of 20-feet upstream and
downstream of the crossing to minimize erosion potential due to increased velocities in the canal as
flow enters and exits the culverts.

The culvert entrances are to be designed to minimize entrance losses by providing flared wing walls
and beveled top edges.

A total of 19 siphons are proposed along the canal.  The siphons are required to allow off-site runoff
the ability to cross the canal alignment approximating current drainage patterns without causing
prolonged flooding or ponding of properties adjacent to the canal alignment.  The siphon locations are
preliminarily sited at locations where overland sheet flow is expected to concentrate and where
exisiting drainage facilities cross the alignment. The siphons are assumed to be two barrels of 10-foot
x 7-foot box culverts and two barrels of 5-foot x 7-foot box culverts.  The siphon flow line will drop
approximately 10 feet below the canal flow line.  This provides approximately five to six feet of depth
between natural ground and the top of the box culverts.  This depth will be used to provide surface
flow across drainage structures, which is discussed in greater detail in Section 5.3.7.  Each siphon is
assumed to be 400 feet in length and each barrel of the siphon has a velocity of 3.7 fps, which
exceeds the typical minimum scour velocity of 3 fps.  This velocity will keep sediment deposition to a
minimum within the siphon.

Initial demands indicate an expected flow rate of 230 MGD or 356 cfs after the canal is constructed.
This interim flow rate will result in lower velocities through the siphons.  It is recommended that only
one 10-foot x 7-foot and one 5-foot x 7-foot barrel will be used for the interim flow of 356 cfs.  This
flow rate provides a velocity within the siphon of approximately 3.4 fps.

Flow depth within the canal varies between seven and eight feet, depending on the location in relation
to water level control gates, existing roadways, and siphon crossings.  The normal water level depth
in the canal is approximately 7.3 feet.  By providing a typical canal depth of 10 feet, an average
freeboard of 2.7 feet is provided.  There are several reaches along the canal where the roadway and
siphon crossing are spaced fairly close together, causing incremental head losses between the
structures to raise the depth of flow in the canal to approximately eight feet.  It is recommended that
in these reaches the canal should be constructed to a depth of 11-feet, providing the recommended
1.33 x depth of flow freeboard.

The extreme event analysis shows that assuming the pumps are turned off for a maximum of eight
hours into a 100-yr, 24-hour rainfall event, the canal has capacity to carry the event and maintain a
minimum of 1.2 feet of freeboard.  Should the pumps not be turned off during a 100-year event, the
canal has capacity to convey the event with a minimum freeboard of 0.3 feet.  This minimum
freeboard is most likely to occur within the portion of the proposed canal where the 11-foot depth is
recommended.

Unsteady state modeling of the canal shows that with the canal operating at its ultimate capacity of
774 cfs, it would take approximately eight hours for the water level control gates to completely shut
down the flow to Lake Houston after the pumps have been turned off.  Returning the canal to the 774
cfs flow rate is shown to take approximately 13 hours.  Flow begins to arrive at the outfall
approximately three hours after the pumps are turned on, assuming the water level control gates are
holding water in the canal.
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The outfall structure into Lake Houston is assumed to be three 8-foot x 6-foot box culverts.  The
approximately 640-foot long culverts have 28.8 feet of fall from the inlet elevation of 62.8 to the outlet
elevation of 34.0.  The outlet is submerged below the 43.5-foot normal pool elevation of Lake
Houston.  By submerging the outfall, a hydraulic jump is forced to occur within the culverts, reducing
the velocity of the discharge into the lake.  The velocity is further diminished by discharging the flow
into a concrete stilling basin.  The submerged basin has a top of wall elevation of approximately 39.5
or 1.5 feet above the Lake bed elevation at the outfall.  The top of the wall functions as a submerged
weir with an effective length of approximately 90 feet.  The stilling basin will allow the discharge to
swell up within it and uniformly distribute into the lake.

The culverts are at a very steep slope and critical depth is achieved within the culverts.  This
combined with the submerged outfall forces a hydraulic jump to occur within the culverts.  The entire
capacity of the culvert is not used where flow is flowing at a critical depth.  The entrance will be
designed so that open channel flow occurs within the culvert upstream of the hydraulic jump to
prevent air from being trapped within the culvert.

When the canal is running at ultimate capacity, approximately 975 acre feet of water is contained
within the canal portion of the project.  With a zero flow condition, approximately 600 acre feet of
water remains in the system stored behind the water level control gates.

While the model calculations are correct for the assumptions used in this report, changes from these
original assumptions will occur as new information becomes available.  Further hydraulic analysis will
be required in final design to verify the effects of the actual roadway crossing designs, siphon lengths,
water level control gates design and location, etc.

5.5 Project Access Roads, Security, and Safety

5.5.1 Access Roads and Roadside Ditches

The proposed access road will be constructed to provide access from FM 1008 to the sedimentation
basin and the pump station.  CWA intends to construct an improved roadway from FM 1008 to the
proposed Capers Ridge Pump Station.  A portion of the roadway is maintained by Liberty County as
described in Section 5.1.12.  The road is designed to be a 26-foot wide asphalt road with two way
direction traffic and designed to withstand use by maintenance trucks and medium traffic.  The
access road is shown in the project drawings.  Due to the limited nature of the preliminary
engineering report and the information available, only the horizontal roadway alignment is shown.

The access road will be drained by road side ditches on each side of the road.  These ditches shall
be designed to meet Liberty County standards.  The ditches will be v-shaped with a minimum depth
of 0.5 feet below the edge of the road pavement or 0.5 feet below the natural ground elevation at the
right-of-way, whichever is lower.  The ditch side slopes shall not be steeper than three horizontal to
one vertical (3:1) and the minimum grade shall be 0.1 foot per foot with the maximum design velocity
of 3.0 feet per second during the design event.  Due to the limited nature of the preliminary
engineering report and the information available, only the horizontal ditch alignments are shown.

5.5.2 All-Weather Maintenance Road

The all-weather maintenance road will begin at the sedimentation basin and continue along the
northern and western sides of the canal.  This road will be designed to permit continued access under
varying weather conditions.  The width of this road is 14 feet and is shown on the project drawings.
The cross section and composition of this roadway will be determined during final design.
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5.5.3 Project Security and Safety

One of the outcomes of the U.S. Public Health Security and Bioterrorism Preparedness and
Response of 2002 was the development of the “Guidelines for Physical Security of Water Utilities” in
December of 2006 by the American Society of Civil Engineers and the American Water Works
Association for the Environmental Protection Agency (EPA).  The EPA in turn provided these
guidelines to water utilities to assist them with the upgrading of the security at their facilities.
Currently, the responsibility for providing security for the water resides with the utility.  There are two
bills in congress, H.R. 3258 Drinking Water System Security Act of 2009 and H.R. 2868 Chemical
and Water Security Act of 2009, that, if enacted, will require water utilities to perform vulnerability
assessments of their facilities, develop emergency response plans, develop plans for upgrading
security, etc.  It will also allow EPA and Department of Homeland Security (DHS) to inspect these
facilities for compliance of these plans.  Failure of such inspections could lead to EPA and/or DHS
taking over responsibility for the security of these facilities.  Until such  legislation becomes law, it is
prudent to use the guidelines to upgrade security of these facilities.  As such, we have determined the
general requirements needed to meet these possible requirements.

The pipeline is buried six feet below grade and, therefore, does not require any additional protection.
Any above ground valves or controls will need to be locked with shrouded locks as described in the
pump station section.

Along the general canal portion of the project, the preliminary engineering incorporates the use of a 4-
strand barb wire fence along the entire project, except at major roadways and easement crossings.
In these locations, a six foot high chain link fence is recommended to minimize access concerns
along the project to the canal ROW in areas immediately visible to passersby at each roadway.
Additional security may also be necessary at the water level control structures.  Any programmable
logic controller (PLC) cabinets, manual controls, and valves are recommended to be locked using
shrouded locks.   Beyond this, there are no additional security enhancements recommended to be
made to the canal itself.  The length of the canal and its general remoteness preclude the use of high
security fencing, Closed Circuit Television (CCTV) cameras, etc., in a cost effective manner.

It is recommended that the canal maintenance facility have increased site security.  This facility will
likely need to be surrounded by a perimeter fence.  This perimeter fence will be constructed to resist
climbing or cutting and the fabric will be a heavy gauge chain link or welded wire fabric construction.
It should be at least six feet tall with double outriggers on top with either three strands of barbed wire
on both sets of outriggers or coiled razor wire.  The entrance gate into this area will be an automated
type sliding gate.  The gate providing direct access to the canal will be secured with a shrouded lock.
Access through the main gate will be controlled by the access control functions of the integrated
security system at the site that will be developed during final design.  All manholes, valves, vault
hatches, equipment control cabinets, control devices, etc. will be secured with shrouded locks.  All
personnel doors into the facilities at this site are recommended to be equipped with tamper resistant
security hinges and key-locked doors.  The main entrances into each building are also recommended
to be equipped with an access control card reader and associated hardware.  Any roof hatches or
exterior roof access ladders will need to be locked.  Recommended electronic security for this facility
consists of access control for the main gate and each of the main buildings, specifically the offices,
vehicle maintenance bays, parts storage, general maintenance, and used oil storage.  It can also
include CCTV coverage of the entrances into each of these buildings/facilities and the main gate.
The CCTV coverage of the building entrances would be from the inside of the buildings looking out in
order to obtain a usable image for identifying who is entering the building.  The camera at the entry
gate will require lighting for continual use.  Communication between these systems and the
monitoring point at the CWA will be by the same media used to communicate with the pump station.
Any PLC cabinets, control valves, etc. associated with the canal will need to be secured with
shrouded locks.
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Lastly, the project outfall may require some additional security.  The project right-of-way and outfall
location may require fencing to prohibit unauthorized access of the site from the Lake Houston/Luce
Bayou waterway.  Furthermore, the outfall concrete apron located under the water surface may
require piers or buoys demarcating the outer edge of the safe swimming and waterborne vehicle
distance.  However, all project security measures for the entire project will be reevaluated to
determine their necessity and applicability during final design.
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APPENDIX A - CALCULATIONS 

 

I SYSTEM CURVE CALCUATIONS 

A PURPOSE 

The purpose of this section is to document the equations and assumptions used to 
generate the system curve for the project. 
  

B STATIC HEAD  

a Maximum:     107.22 feet Maximum WSE at Settling Basin 
 -   17.80 feet

            89.42 feet 
 Low water elevation in the Trinity River (see below) 

 
b Average:     107.22 feet Maximum WSE at Settling Basin 

    -   19.80 feet
        87.42 feet 

 Median water elevation in the Trinity River 

 
c Minimum:     107.22 feet Maximum WSE at Settling Basin 

    -   44.00 feet
        63.22 feet 

 High water elevation (100 Year Flood) in the Trinity River 

 
d Minimum water surface elevation discussion:   
 

Minimum future Trinity River water surface elevations are greatly dependent on the 
pumping rates of the Capers Ridge and existing Trinity River Pump Station.  A large 
percentage of the total flow in the Trinity River is comprised of flow that will be 
diverted from the pump stations during periods of high pumping rates and otherwise 
low natural conditions.  As discussed in more detail in Chapter 3, the Trinity River 
Authority will release water from Lake Livingston to ensure that water rights are met; 
therefore, during periods of extremely low flow, additional water will be released into 
the Trinity River.  Based on modeling performed by AECOM, the minimum water 
surface elevation is expected to be 16.9 feet; however, during periods of high 
pumping operations and low natural flow, the minimum water surface elevation is 
expected to be no less than 17.8 feet.  In this PER, different minimum water surface 
elevations are assumed and presented (either 16.9 or 17.8 feet) according to the 
situation being evaluated. 
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C PUMP STATION CAPACITY  

The pump station will be provided with an initial pumping capacity necessary to meet 
contractual water demands for the year 2020, which should satisfy co-participant water 
demands up to the year 2040.  Pumps will be selected to have their best efficiency points 
at flow rates close to average day conditions.  Owner requested operational constraints 
also include a recommendation that the single-pump pumping rate to be less than the 
minimum anticipated 2020 project demand.  Subsequent phases will expand the pump 
station to meet peak project demand for the year 2040 and then the maximum withdrawal 
rate allowed by the City of Houston’s Water Right. 
 
Pumps will be selected to ensure that the Phase 2 capacity can be achieved through the 
addition of three similar pumps and then the maximum project firm capacity (with one 
redundant pump) can be achieved through impeller changes or the addition of no more 
than two additional pumps.  The maximum project capacity is defined by the maximum 
withdrawal rate allowed by the City of Houston’s Water Right. The following is a list of 
some key pumping criteria:  
 
a Phase 1 (2020) required total capacity: 230 MGD 

b Phase 2 (2040) required total capacity: 425 MGD 

c Maximum project firm capacity: 500 MGD 

D SYSTEM CURVE HEADLOSS EQUATIONS 

a Darcy-Weisbach Equation (fluid friction equation) 

g 2
Vk  +

g 2
V 

D
L  f  =  H

22

L ∑××  

HL 

F Friction factor from Moody diagram 
Head loss (feet) 

V Fluid velocity (ft/s) 
L Pipe length (ft) 
D  Pipe diameter (ft)  
g  Gravity constant (ft/sec2

k Minor loss coefficient 
) 
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b Hazen-Williams Equation 







 ×

×
∑







×






××

D
Q  0.4085 

2g
k  + 

D
1  

C
Q L 10.44  =  H 2

24.871.85

L  

HL 

Q  Fluid flow (gpm) 
Head loss (feet) 

L  Pipe length (feet) 
D Pipe diameter (inches) 
C Hazen-Williams roughness coefficient 
Σk  Minor loss factor 
 

E HEAD LOSS FOR THE PUMP COLUMN, DISCHARGE PIPE, AND HEADER 

a Summary of K-values: 
 
Table A-I-1: COLUMN 

Qty Description Dimension k 
Sum of 

k 
1 Pump Entrance Loss N/A  0.5 0.5 

 
Table A-I-2: DISCHARGE PIPE 

Qty Description Dimension k 
Sum of 

k 
1 or 3 90 degree elbow 48" 0.3 0.9 

1 Tee Branch 48" 0.6 0.6 
1 Butterfly Valve 48" 0.3 0.3 
1 Ball Valve 36" 0.04 0.04 
1 Gradual Contraction 48”-36” 0.05 0.05 
1 Gradual Expansion 36”-48” 0.06 0.06 
  Sum of Minor Losses     1.95 

Table A-I-3: HEADER 

Qty Description Dimension k 
Sum of 

k 
1 Tee Branch 84" 0.3 0.3 
2 Tee Thru 84" 0.1 0.2 
  Sum of Minor Losses     0.5 
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b Sample Calculation: 

Qtotal

No. of Pumps : 3 
  : 230 MGD 

Qpump 

C   : 110 (Steel Pipe) 
 : 53,240 gpm 

Σk   : Column  : 0.5 
: Discharge Pipe : 1.95 
: Header Pipe  : 0.5 

      Length of pipe : Column  : 45 ft 
    : Discharge Pipe : 65 ft 

   : Header Pipe  : 35.25 ft (Effective) 
 

    

ft. 0.09 = (Header) H
ft 3.11  )(Discharge H

ft 1.72 = (Column) H 

in) (84
gpm 240,53 0.4085  

64.4
0.50 + 

in 84
1  

110
gpm 53,240 ft 25.35 10.44 = (Header) H

in) (48
gpm240,53 0.4085  

64.4
1.95 + 

in 48
1  

110
gpm 53,240 ft 65 10.44 = )(Discharge H

 
in) (42

gpm240,53 0.4085  
64.4
0.5  

in 42
1  

110
gpm 53,240 ft45 10.44 = (Column) H

L

L

L

2

24.871.85

L

2

24.871.85

L

2

24.871.85

L

=
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F HEAD LOSS FOR PIPELINE  

a Minor losses: 

Table A-I-4: PIPELINE 

Qty Description  Dimension k 
Sum of 

k 
1 Gradual Expansion 84"-108" 0.05 0.05 
1 Butterfly Valve 84" 0.3 0.3 
7 Butterfly Valve 108" 0.3 2.1 
15 45 Degree Bend 108" 0.1 1.5 
17 22.5 Degree Bend 108" 0.05 0.85 
1 Exit Loss N/A  1 1 
  Sum of Minor Losses     5.8 

 
b Pipeline operation discussion:  

The design is made by taking into consideration 2 parallel pipes of 108 inches in 
diameter. In case of the low flow condition or when all the pumps are not running to 
the capacity, the numbers of pipelines in operation depend on the velocity of water 
through the pipe. When the flow exceeds the velocity of 4 ft/s in Pipe-1, then Pipe-1 
and Pipe-2 should be used simultaneously. At times, pump station operators will 
operate the pumping system at velocities greater than 5 ft/s to flush sediment out of 
the pipes. This will be done as needed, but not under typical situations. 

c Sample Calculation: 

Qtotal

No. of pipes  : 2 
   : 230 MGD 

Q per pipeline  : 79,861 gpm 
Pipeline length  : 16,051 feet 
Nominal pipe diameter : 108 inches 
C    : 110 (steel pipe) 
Σk    : 5.8 
       
 



 I - 6 

 








 ×
×






×






××

in) (108
gpm 861,79 0.4085  

64.4
5.8 + 

in 108
1  

110
gpm 79,861 ft 051,16 10.44 = (Pipeline) H 2

24.871.85

L

 

HL (Pipeline)

 

 = 4.82 ft. 

G TOTAL DYNAMIC HEAD  
 

a Total Dynamic Head (TDH) at 230 MGD 
TDH = Static Head + Total Pipeline Friction Head 
 
i At low water elevation in the Trinity River 

TDH = 89.42 + 1.72 + 3.11 + 0.09 + 4.82 = 99.16 ft 
 

ii At median water elevation in the Trinity River 
  TDH = 87.42 + 1.72 + 3.11 + 0.09 + 4.82 = 97.16 ft 

 
iii At high water elevation (100 Year Flood) in the Trinity River 

  TDH = 63.22 + 1.72 + 3.11 + 0.09 + 4.82 = 72.96 ft 
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H PUMP SELECTIONS 

 

The pump station will be provided with an initial pumping capacity of 230 MGD.  Three 
duty pumps and no redundant pumps will be provided.  Each pump will meet two design 
points.: 
 

1) 53,200 gpm (76.7 MGD) at 97' TDH 
(3 duty pumps producing 230 MGD) 

2) ≥ 49,200 gpm (70.8 MGD) at 108.5' TDH  
(6 duty pumps producing greater than 425 MGD) 

 
In addition, the pump shall be selected to accommodate the following Future Condition: 

 
1) ≥ 49,600 gpm (71.4 MGD) at 114' TDH 

(7 duty pumps producing 500 MGD. Pumps must be capable of meeting Future 
Condition with only an impeller change) 

 
Pumps will be selected based on their best efficiency points at flow rates between 49,000 
- 57,000 gpm, which will result in highly efficient pumps during projected average day 
flows throughout the first two phases of  operation.  This pump strategy will also 
accommodate owner requested operational constraints and will allow an easy expansion 
to ultimate flows, if necessary. 
 

I SYSTEM CURVES 

The following system curves were generated using the equations, parameters, and 
assumptions listed above. System curves are preserved for multiple C-factors, Trinity 
River conditions, and the number of pipelines in operation.  
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APPENDIX A- CALCULATIONS 

 

II PUMPING COST CALCULATIONS 

A PURPOSE 

Lifetime pumping costs were evaluated for several different pump configurations.  This 
exercise was conducted to evaluate how increasing or decreasing the number of pumps in 
the pump strategy effects operational costs.  Included below is a description of the 
equations used, the assumptions made, a sample calculation, and a summary table that 
lists the results of the exercise. Lifetime pumping costs were estimated according to 
hypothetical water demands projected from the total project capacity.   
 

B EQUATIONS 

$/KW/Hr  Time Pumping  
Eff.Motor 

KW/BHP 0.7457  
Eff. Pump3960

SGHQ   Pumping ofCost ××





×








×

××
=

 

Q : Discharge in cfs 
H : Head loss in ft  
SG : Specific gravity of water 
BHP : Brake Horse Power 

 

C SAMPLE CALCULATIONS 

 Example 1: 3 Pumps Provided, Each with a 76.7 MGD Capacity. 

a Working Hours: 
Assumed Demand = 120 MGD 
Considering 15% losses through the canal, the net demand is 141 MGD. 
For this example, assume 3 pumps are installed, each with a capacity of of 76.7 MGD 
To meet the demand, 2 of 3 pumps would be operated; providing a total flow rate of 
153.4 MGD. 
Actual hours of operation of the pump are as follows: 

 

  dayhrsdayhrs
MGD

MGD
rsWorkingHou /06.22/24

4.153
141

  =×=  
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b Velocity through the pipe: 

)(
)(

  2ftA

cfsQ
V =  

2

6

12
108

4
481.786400

104.153
  














××

×
=

π
V  = 3.73 ft/s 

Split between two pipes, the velocity in each pipe becomes: 

sftV /87.1
2
73.3

  ==  

 

c Head Loss: 

Hazen-Williams Equation (modified Darcy-Weisbach) 







 ×

×
∑







×






××

D
Q  0.4085 

2g
k  + 

D
1  

C
Q L 10.44  =  H 2

24.871.85

L  

 HL

 Pump Column: 
 – Head loss (feet) 

 Q Fluid flow (gpm)     = 53,240 gpm 
 L Pipe length (feet)     = 45 ft 
 D Pipe diameter (inches)   = 42 in 
 C Hazen-Williams roughness coefficient,  Cmax = 140 and Cmin

 Σ Minor loss factor     = 0.5 
 = 110 

 
 Discharge Pipe: 
 Q Fluid flow (gpm)     = 53,240 gpm 
 L Pipe length (feet)     = 65 ft 
 D Pipe diameter (inches)   = 48 in 
 C Hazen-Williams roughness coefficient,  Cmax = 140 and Cmin

 Σ Minor loss factor     = 1.95 
 = 110 

 
 Header Pipe: 
 Q Fluid flow (gpm)     = 53,240 gpm 
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 L Pipe length (feet)     = 35.25 ft 
 D Pipe diameter (inches)    = 84 in 
 C Hazen-Williams roughness coefficient,  Cmax = 140 and Cmin

 Σ Minor loss factor     = 0.5 
 = 110 

 
 Force Main: 
 Q Fluid flow (gpm)     = 106,480 gpm 
 L Pipe length (feet)     = 16,051 ft 
 D Pipe diameter (inches)    = 108 in 
 C Hazen-Williams roughness coefficient,  Cmax = 140 and Cmin

 Σ Minor loss factor     = 5.80 
 = 110 

 
 

( ) StaticHead
ofYearsNoCC

+





 ×

×
∑







×



















×−
−

××
D

Q  0.4085 
2g

k  + 
D
1  

40
.

C

Q L 10.44  =  H 2

24.87

minmax
max

1.85

L
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( )

( )

( )

( )

42.87         

108
2

106,480  0.4085
 

32.22
8.5 + 

108
1  

40
10110140

401

2
106,480

 16051 10.44          

84
240,53 0.4085 

32.22
5.0 + 

84
1  

40
10110140

401

53,240 35.25 10.44          

48
240,53 0.4085 

32.22
95.1 + 

48
1  

40
10110140

401

53,240 65 10.44          

42
53,240  0.4085 

32.22
5.0 + 

42
1  

40
10110140

401

53,240 45 10.44 =  H

2

2
4.87

1.85

2

24.87

1.85

2

24.87

1.85

2

24.87

1.85

L

+















 ×
×

×






×



















×−
−

××

+





 ×

×
×







×



















×−
−

××

+





 ×

×
×







×



















×−
−

××

+





 ×

×
×







×



















×−
−

××

 

 

HL

 

 = 93.74 ft 

d Brake Horse Power: 

EfficiencyPump

GravitySpecificftHgpmQ
Bhp l

×
××

= 3960
)()(

   

 

2931
86.03960

0.174.93480,106
  =

×
××

=Bhp  

e Kilowatt input to motor: 

efficiencymotor 
0.7457  bhp pump  motor  input to ×

=  
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KW5.2428
0.90

0.7457 2931  motor  input to =
×

=  

 

f Total KW-hr input to motor: 

operation of Hours input  KW      motor      input tohr -KW Total ×=  

           = 2428.5 x 22.06 

           = 53,572 KW-hr 

 

g Cost of pumping per month: 

Rate per KW-hr = $ 0.13  

Considering a 3% annual inflation rate, the cost for the year 2020 = 0.13(1+0.03)10

 

 = 

$0.175 

Cost of pumping per month  = Inflated rate per KW x Total KW input to motor x   

Number of days 

      = 0.175 x 53,572 x 30 = $281,253 

 

 Example 2: 2 Pumps Provided, Each with a 115 MGD Capacity 

a Working Hours: 
Assumed Demand = 120 MGD 
Considering 15% losses through the pipe network, the net demand is 141 MGD. 
Assume 2 pumps working a 115 MGD 
To meet the demand, both pumps would be running. 
 

Actual hours of operation of the pump are as follows: 

 

  hrsdayhrsrsWorkingHou 71.14/24
230
141

  =×=  
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b Velocity through the pipe: 

)(
)(

  2ftA

cfsQ
V =  

2

6

12
108

4
481.786400

10230
  














××

×
=

π
V  = 5.6 ft/s 

Split between the two pipes, the velocity in each pipe becomes: 

sftV /8.2
2
6.5

  ==  

c Head Loss: 

Hazen-Williams Equation (modified Darcy-Weisbach) 







 ×

×
∑







×






××

D
Q  0.4085 

2g
k  + 

D
1  

C
Q L 10.44  =  H 2

24.871.85

L  

HL
Column: 

 – Head loss (feet) 

Q Fluid flow (gpm)     = 79,900 gpm 
L Pipe length (feet)     = 45 ft 
D Pipe diameter (inches)   = 42 in 
C Hazen-Williams roughness coefficient,  Cmax = 140 and Cmin
Σ Minor loss factor     = 0.5 ft 

 = 110 

Discharge Pipe: 
Q Fluid flow (gpm)     = 79,900 gpm 
L Pipe length (feet)     = 65 ft 
D Pipe diameter (inches)   = 48 in 
C Hazen-Williams roughness coefficient,  Cmax = 140 and Cmin
Σ Minor loss factor     = 1.95 ft 

 = 110 

Header Pipe: 
Q Fluid flow (gpm)     = 159,800 gpm 
L Pipe length (feet)     = 35.25 ft 
D Pipe diameter (inches)    = 84 in 
C Hazen-Williams roughness coefficient,  Cmax = 140 and Cmin

Σ Minor loss factor     = 0.5 ft 
 = 110 

Force Main: 
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Q Fluid flow (gpm)     = 79,900 gpm 
L Pipe length (feet)     = 16051 ft 
D Pipe diameter (inches)    = 108 in 
C Hazen-Williams roughness coefficient,  Cmax = 140 and Cmin
Σ Minor loss factor     = 5.8 ft 

 = 110 

 
 

( ) 





 ×

×
∑







×



















×−
−

××
D

Q  0.4085 
2g

k  + 
D
1  

40
.

C

Q L 10.44  =  H 2

24.87

min
max

1.85

L ofYearsNoCCmaz

 

( )

( )

( )

( )

87.42         

108
79,900  0.4085 

32.22
8.5 + 

108
1  

40
10110140

401

79,900 16051 10.44          

84
800,159 0.4085 

32.22
5.0 + 

84
1  

40
10110140

401

800,159 35.25 10.44          

48
79,900  0.4085 

32.22
95.1 + 

48
1  

40
10110140

401

79,900 65 10.44          

42
79,900  0.4085 

32.22
5.0 + 

42
1  

40
10110140

401

79,900 45 10.44  =  H

2

24.87

1.85

2

24.87

1.85

2

24.87

1.85

2

24.87

1.85

L

+





 ×

×
×







×



















×−
−

××

+





 ×

×
×







×



















×−
−

××

+





 ×

×
×







×



















×−
−

××

+





 ×

×
×







×



















×−
−

××

 

 

HL

 

 = 101.94 ft 
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d Brake Horse Power: 

efficiency

avitySpecificGrftHgpmQ
Bhp l

×
××

= 3960
)()(

   

 

783,4
86.03960

0.194.101800,159
  =

×
××

=Bhp  

 

e Kilowatt input to motor: 

efficiencymotor 
0.7457  bhp pump  motor  input to ×

=  

 

KW3963
0.9

0.7457  4783  motor  input to =
×

=  

 

f Total KW-hr input to motor: 

operation of Hours input KW      motor      input tohr -KW Total ×=  

            = 3963 x 14.71 

            = 58,295 KW-hr 

 

g Cost of pumping per month: 

Rate per KW-hr = $ 0.13  

Considering a 3% annual inflation rate, the cost for the year 2020 = 0.13(1+0.03)10

 

 = 

$0.175 

Cost of pumping per month  = Inflated rate per KW x Total KW input to motor x 

Number of days 

      = 0.175 x 58,295 x 30 = $306,048 
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h Cost difference for the two scenarios: 

2 Pumps at 115 MGD costs: $306,048 / month  

3 Pumps at 76.7 MGD costs: $281,253 / month  

 

Difference in the cost:  $24,795 / month  

 

D SUMMARY TABLE 

The following is a summary table of the values generated using a spreadsheet that 
incorporated the equations and assumptions presented in the example above, and 
approximated monthly demand projections for the 2020 to 2040 period. This analysis shows 
the impact on operating costs when modifying pump size and number of pumps utilized. 

 

Table A-II-1: Cost for different pump scenarios 

Number of 
Pumps 
(Firm) 

Individual 
Pump Capacity 

(MGD) 

Total Pump 
Capacity 
(MGD) 

20 Yr Operating Cost  
(2020-2040) 

82 % Efficient Pump 86% Efficient Pump 

6 38.3 230 $96,200,000 
 

$91,700,000 
 

5 46.0 230 $96,600,000 
 

$92,100,000 
 

4 57.5 230 $97,400,000 
 

$92,900,000 
 

3 76.7 230 $101,000,000 
 

$96,000,000 
 

2 115.0 230 $106,800,000 
 

$102,000,000 
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III PUMP BAY CALCULATIONS 

A PURPOSE 

The purpose of this section is to determine the dimensions of the pump bay and flow 
guide vanes. The Hydraulic Institute provides guidance for sizing pump bay dimensions. 
Various pump bay dimensions and the pump submergence are calculated with respect to 
the selected pump bell diameter.  
 

B CALCULATIONS 

If the pump has not been selected, as per the Hydraulic Institute, it is recommended that 
the inlet bell diameter is chosen based on achieving the bell inlet velocity that provides 
acceptable inflow conditions to the pump. As per the Hydraulic Institute, the bell inlet 
velocity should be in the range of 4.0 ft/s to 7.0 ft/s with a recommended velocity of 
5.5 ft/s in average flow conditions. 
 

a Design Pump Bell Diameter: 

The design pump bell diameter can be determined based on recommended inlet 
velocities as specified by the Hydraulic Institute. 
 

Maximum anticipated flow rate  : 69,500 gpm : 154.8 cfs  
Average anticipated flow rate : 53,200 gpm : 118.6 cfs 
Minimum anticipated flow rate : 49,190 gpm : 109.6 cfs 
 

Based on the analysis of the range of flow rates above, a design pump bell diameter 
of 5.5 ft was selected, which resulted in the following set of velocities. 

 
At Q = 154.8 cfs, V = 6.5 ft/s 
At Q = 118.6 cfs, V = 5.0 ft/s 
At Q = 109.6cfs, V = 4.6 ft/s 
 
The calculated velocities are in general conformance with range specified in the 
Hydraulic Institute Standards.  
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b Pump Bell Submergence: 

Another important aspect of the pump bay design is the submergence of the pump 
bell to reduce the probability of strong free-surface air core vortices occurring. 
 
The Hydraulic Institute provides two equations to determine submergence. For 
calculation, a velocity of 5.00 ft/s at the pump bell inlet has been considered. For this 
project, the worst case condition related to submergence results during low flow 
conditions in the Trinity River. During low flow conditions, the inlet velocities at the 
pumps will not exceed 5.00 ft/s. 
 

i Equation 1: 
 

( )DFDS 3.21  +=  
FD

D   : Outside diameter of bell or pipe inlet 

  : Froude number (dimensionless) 

S   : Minimum Submergence 

 

gD

V
FD   =  

5.52.32
00.5

  
×

=DF  = 0.376 

 

( )376.03.215.5  ×+=∴S  = 10.26 ft 

 

OR 

 

ii Equation 2: 

 

5.1

574.0
  

D

Q
DS

×
+=  
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  Note: S is in inches, g = 32.2 ft/sec2

AVQ ×=  

, Q in gpm and D in inches. 

  

4
5.500.5  

2×
×=
π

Q  = 118.79 cfs = 53,322 gpm 

 

5.166
322,53574.066  

×
+=∴S  = 123.08 in = 10.26 ft. 

 

Approximately 12 ft of submergence will be provided to ensure that submergence 

related problems do not arise. 

 

c Pump Bay Dimensions: 

Pump bay dimensions were determined according to Hydraulic Institute 
recommendations, which are primarily dictated by proportions of the pump bell 
diameter. Additional dimensions are recommended by Jones in Pump Station Design 
(Copyright 2008). Table A-IV-1 summarizes the recommended dimensions. Figures 
A-1 and A-2 provide illustrations depicting the various dimensions. 
 

 

 
Table A-IV-1 – Summary of Recommended Dimensions 

Dimension 
Variable Description Recommended Valve 

Dimension 
(ft) 

A 
Distance from the pump inlet bell 
centerline to the intake structure 
entrance 

A = 5D minimum, assuming no 
significant cross-flow at the 
entrance to the intake structure 

27.5 

B  Distance from the back wall to the 
pump inlet B = 0.75D 4.12 

C Distance between the inlet bell and 
floor C = 0.3D to 0.5D 1.65-2.75 

D Inlet bell design outside diameter   5.5 
H Minimum liquid depth H = S + C 13.15 
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h  
Minimum height of constricted bay 
section near the pump inlet bell 
submergence 

h  = (greater of H or 2.5D) 13.75 

S Minimum pump inlet bell 
submergence S = D(1.0 + 2.3FD 10.26 ) 

W Pump inlet bay entrance width W = 2D minimum 11 

w Constricted bay width near the pump 
inlet bell w = 2D 11 

X Pump inlet bay length 
X = 5D minimum, assuming no 
significant cross-flow at the 
entrance to the intake structure 

27.5 

Y 
Distance from pump inlet bell 
centerline to the through-flow 
traveling screen 

Y = 4D minimum. Dual flow 
screens require a model study 22 

Z Distance from pump inlet bell to 
diverging walls 1 

Z1
27.5 

 = 5D minimum, assuming no 
significant cross-flow at the 
entrance to the intake structure. 

Z Distance from inlet bell centerline to 
sloping floor 2 Z2 27.5  = 5D minimum 

α Angle of floor slope α = -10 to +10 degrees  10° 
β Angle of wall convergence β = 0 to +10 degrees N/A  

Ф Angle of convergence from 
constricted  area to bay walls Ф = 10 degrees maximum  N/A 

Reference: ANSI/HI 9.8-1998 American National Standard for Pump Intake Design 
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Figure A-1 - Recommended intake structure layout 
 
Reference: ANSI/HI 9.8 -1998 American National Standard for Pump Intake Design 
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Figure A-2 - Filler wall details for proper bay width 

Reference: ANSI/HI 9.8 -1998 American National Standard for Pump Intake Design 
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IV TRASH RACK CALCULATIONS 
 

A INTRODUCTION 
 

The trash rack width will be based on several factors, including predetermined pump 
station dimensions, approach velocities, environmental concerns (threats to fish and 
wildlife), bar screen velocities, and headloss.  Texas does not have established design 
requirements for raw water intakes.  An approach velocity of 0.5 ft/s or less is commonly 
recommended to ensure that fish and wildlife do not get impinged on the screen.  
Approach velocities are defined as the velocity leading up to, but not necessarily through 
the trash rack.  AECOM will design the trash rack to achieve approach velocities of 
approximately 0.5 ft/s during typical operating conditions and less than 1.5 ft/s during 
extreme operating conditions.  Screen velocities and headloss will be determined to 
confirm that excessive conditions do not result from the design. Headloss calculations 
assume a 60% blockage of the screens, a conservative estimate which would only occur 
in the event of a trash rack cleaning mechanism failure.  
 

B CALCULATIONS 
 

a Flow rate through the trash rack: 
i Design Flow =  Average day flow = 230 MGD 

ii Extreme Flow = Maximum instantaneous withdrawal rate = 500 MGD 

s

s

cf 773.60= 
mgd

cfs
 1.5472  MGD 500= Flow Extreme

cf 355.85= 
mgd

cfs
 1.5472  MGD 230= FlowDesign 




 

 

b Calculation of bar screen efficiency co-efficient, K: 
 

Net wet area through bars = (wet area of channel) x (efficiency coefficient of bars, 
K) 
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 
0.8 = 

2" + 1/2"

2"
 =K   

2
1 = flow facing width bars maximum = W 

 2 = openingscreen  minimum =A  Where

 
A +W 

A
 = (K) Efficiency

"

"

 

c Calculation of water depth: 

  Average day (median) flow water surface elevation  : 19.80 ft 

  Low flow (1500 cfs) water surface elevation       : 17.80 ft  

  Intake channel (bottom) elevation    : 12.00 ft 

  Effective intake channel width     : 112.5 ft  

 

  Water depth during average flow = 19.80 – 12.00 = 7.80 ft  

  Water depth during low flow = 17.80 – 12.00 = 5.80 ft  

 

d Design flow condition: 

i Approach Velocity: 

 

 
(ft) water ofDepth   (ft) weir ofLength 

(cfs) flowrate
 =VelocityApproach  

  

 
ft 7.80 ft 112.5

cfs  355.85
  VelocityApproach 




 = 0.4 ft/s 

ii Screen Velocity: 

 

  1K  (ft) water ofDepth   (ft) width Channel

(cfs) flowrate
 =VelocityScreen  

Blockage  
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Average day flow    : 355.85 cfs 

Effective intake channel width  : 112.50 ft 

Depth of Water (Avg. Condition)  : 7.80 ft 

Blockage     : 60 % 

Efficiency (K)     : 80 %  

 

 
0.6)1(8.0ft 7.8 ft 112.5

cfs 355.85
  VelocityScreen  




 

     Screen Velocity = 1.27 ft/s 

    

iii Head loss through the screen: 

0.7

1
  

2g

 v- V
  h

22

headloss   

V = Velocity Through Bars 

v = Approach Velocity 

0.7 = Screen Coefficient 

0.7

1
  

32.22

0.4 - 1.27
  h

22

headloss 


 = 0.032 ft 

 

e Extreme flow condition: 

 

i Approach Velocity: 

 
(ft) water ofDepth   (ft) weir ofLength 

(cfs) flowrate
 =VelocityApproach  

  

 
ft 5.80 ft 112.5

cfs  773.60
  VelocityApproach 




 = 1.18 ft/s 
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ii Screen Velocity: 

  1K  (ft) water ofDepth   (ft) width Channel

(cfs) flowrate
 =VelocityScreen  

Blockage  

 

Maximum flow rate    : 773.60 cfs 

Effective intake channel width  : 112.5 ft 

Depth of Water (1500 cfs)   : 5.80 ft 

Blockage     : 60 % 

Efficiency (K)     : 80 %  

 

 
0.6)1(8.0ft 5.8 ft 112.5

cfs 773.60
  VelocityScreen  




 

     Screen Velocity = 3.7 ft/s 

 

    

iii Head loss through the screen: 

0.7

1
  

2g

 v- V
  h

22

headloss   

V = Velocity Through Bars 

v = Approach Velocity 

0.7 = Screen Coefficient
0.7

1
  

32.22

1.18 - 3.7
  h

22

headloss 


 = 0.273 ft 
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V SOLIDS SETTLING CALCULATIONS 

 
A PURPOSE 

The purpose of this section is to evaluate the ability of the pre-pump sediment settling 
zone to remove sediment from the raw river water. Sediment settling depends on the size 
and density of the particle, the type of fluid, and the velocity of the flow in the basin. 
Different sized particles have different settling time, hence, in this exercise we determine 
the distance required for different sized particles to settle. 

B EQUATIONS 

a Newton’s Law: 

Newton’s Law yields the terminal particle velocity by equating the gravitational force 
of the particle to the frictional resistance or drag. The settling force is given as 
follows: 

 

p
w

wp

d

d
C

g







 −
=

ρ
ρρ

3
4  Vt  

 

tV  : Particle settling velocity 

pρ  :  Density of particle 

wρ  :  Density of water 

g  :  Acceleration due to gravity 

dC  :  Drag coefficient 

pd  :  Particle diameter 

 
The coefficient dC  takes on different values depending on whether the flow regime 
surrounding the particle is laminar or turbulent. There are three distinct regions 
depending on Reynolds number: laminar (  Re' <0.2), transitional (  Re' = 0.2 to 2000), 
and turbulent (  Re' > 2000).  
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b Reynolds Number:  

Reynolds number (Re’

 

) is the ratio of inertial forces to viscous forces and is given by 
the formula below. 

µ
ρxU

  Re'=  

 

Re’ : Reynolds number 

x : Particle diameter 

U : Velocity  

ρ    : Density of the fluid 

µ    : Viscosity of water 

 

c Drag Coefficient:  

The drag coefficient ( dC ), for particles that are approximately spherical, is 
approximated by the following equation:  
 

34.0
Re'
3

Re'
24  Cd ++=  

 

dC  :  Drag coefficient 

Re’ : Reynolds number 

 

d Stokes Law:  

Stokes Law is a simplification of Newton’s Law for settling in the laminar region (the 
first term of the drag coefficient predominates and the other terms can be left out). 
For small particles with a Reynolds Number less than 0.2, the settling velocity (or 
terminal velocity) is given by the following equation: 
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( )
 

 18
 - gd

   =  V m
  2

t µ
ρρ p  

tV  : Particle settling velocity 

g : Acceleration due to gravity 

d : Diameter of the particle 

pρ  : Density of the particle 

mρ  : Density of water 

µ   : Viscosity of water 

 

e Settling in the Transition Region 

For particles with a Reynolds Number greater than 0.2 and less than 2000, known as 
the transition region, the complete form of the drag equation must be used to 
determine the settling velocity. Because of the nature of the drag equation, finding 
the settling velocity is an iterative process. An approximate settling velocity is 
chosen and based on that velocity a Reynolds Number, drag coefficient, and new 
settling velocity is calculated in sequential steps. This new settling velocity is then 
used in the same process until the resultant settling velocity is equal to the input 
settling velocity.   

 
C ASSUMPTIONS 

 
Flow : 69,500 gpm  : 154.83 cfs 
Width of the Channel  : 12.75 ft 
Depth of the Channel  : 1 ft (Depth of channel is not consequential. Determined 

using a unit depth of 1 ft) 
Number of Pump per channel : 1 No. 
Acceleration due to gravity : 9.81 m/s
Particle Diameter  : 0.000375 m (Medium Sand), See Table A-V 

2 

Particle Density  : 2650 kg/m3

Density of Water  : 1000 kg/m
  

Viscosity of Water  : 0.00105 Pa-s at average water temp. of 68°F 

3 
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D SAMPLE CALCULATIONS 

 
a Channel Velocity: 

 
.
Q  =  V

ofChannelNoA×
 

 

 
1175.12

cfs 154.83  =  V
×× ftft

= 11.91 ft/s 

 

b Stokes Settling Velocity: 

  
( )

 
 18

 - gd
   =  V m

  2

t µ
ρρ p  

 

( ) 
s-Pa 0.00105 18

kg/m 1000 - kg/m 26500.000375m/s 9.81   =  V
3322

t ×
×  

 

Vt
 

c Stokes Reynolds Number: 

= 0.1204 m/s = 0.3950 ft/s 

 

µ
ρxU

  Re'=  

 

00105.0
kg/m 1000  m/s 0.1204  m 0.000375

  Re'
3××

=  = 43.01 

 

d Newton’s Law Calculation for Settling in the Transition Zone: 

Since the Reynolds Number is greater that 0.2, the full drag equation must be used to 
calculate the settling velocity. After iteration, the resulting Reynolds Number, drag 
coefficient, and settling velocity is calculated: 
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14.22
00105.0

/1000/062.0000375.0xU
  Re'

3

=
××

==
mkgsmm

µ
ρ  

 

061.234.0
14.22

3
14.22

2434.0
Re'
3

Re'
24  Cd =++=++=  

 

smd
C

g
p

w

wp

d

/0062.0000375.0
1000

10002650
061.23
81.94

3
4  Vt =×









 −

×
×

=






 −
=

ρ
ρρ

 

 

= Vt  0.203 ft/s 

 

e Settling Distance Required: 

 

 Velocity ChannelDepth Water   =  
locitySettlingVe

×  

 

 
/203.0

ft 11.91 1ft   =  
sft

×     = 58.60 ft 

 

Table A-V-1: Settling Distance for Different Particles at Various Flow Rates 

Particle Size Description Channel Flow Rate (GPM X 1000)/ 
Settling Distance (ft) 

30 40 50 60 70 

Settling Distance (feet) 

33.2 microns Silt 1693 2257 2821 3385 3949 
93.75 microns Very Fine Sand 235 313 392 470 548 
187.5 microns Fine Sand 69 93 116 139 162 
375 microns Medium Sand 26 34 43 52 60 
750 microns Coarse Sand 12 16 20 24 28 
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E SEDIMENT VOLUME REMOVED 

The sediment removal will be done in both the pre-pump intake settling chamber and the 
post-pipeline sedimentation basin. 
 
For this sample calculation, we assume the flow of a 2-year flow in the Trinity River at 
48,600 cfs, a pumping rate or 230 mgd and a 50 ft settling chamber. The sediment 
transport model developed by Baird predicts a concentration of approximately 700 mg/l 
in the Trinity River at the intake location. 

 

For Medium Sand: 

a Concentration: 

From the Baird data (see Appendix C-1 Figure 6), the approximate percentage of 
Medium Sand is 7%. 

mg/lit 49   0.07 mg/lit  700 = Sand Medium ofion Concentrat =×  

 

b Mass of medium sand in pump station flow: 

Pumping Rate = 230 mgd = 870.64 mld 

kg 42,661.36 
/10

/10  870.64 mg/lit  49 =sand medium of Mass 6

6

=
××
kgmg

daylit  

 

c Mass Removed: 

%7.84
ft 59
ft 50 

required distance Settling
 provided distance Settling   removed Percentage ===  

kg 36,134.17  
100
84.7  kg 42,661.36 = removed Mass =×  

 

d Volume of Solids: 

Bulk Density = 1470 kg/m3

 

  

3
3 m 24.58 

kg/m 1470
kg 36,134.17 =Solids of Volume = per day 
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F AVERAGE YEARLY SEDIMENT EXTRACTION PRE-PUMP 

The table below expands on the calculation methodology described above to analyze 80 
years of historic flow data to determine an average annual sediment extraction estimate 
based on a pumping rate of 230 MGD and 425 MGD.  
 

Table A-V-2: Average Yearly Sediment Extraction Pre-Pump 

Pumping 
Rate 

(MGD) 

Volume of Pre-
Pump Sediment 

Extraction          
(Ac-Ft) 

Volume of Sed-
Basin Sediment 

Extraction          
(Ac-Ft) 

Total Sediment 
Volume (Ac-Ft) 

230 2.75 1.47 4.4 
425 5.16 2.76 8.24 
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VI HYDRAULIC PROFILE CALCULATIONS 

A PURPOSE 

Water passes through the trash rack, isolation gates, and sedimentation area when 
entering from the river into the pump.  The obstructions to the flow cause head loss that 
should be taken into account when determining appropriate pump elevations and amount 
of submergence. 
  

B CALCULATIONS 

a Minimum water surface elevation discussion:   

Minimum future Trinity River water surface elevations are greatly dependent on the 
pumping rates of the Capers Ridge and existing Trinity River Pump Station.  A large 
percentage of the total flow in the Trinity River is comprised of flow that will be 
diverted from the pump stations during periods of high pumping rates and otherwise 
low natural conditions.  As discussed in more detail in Chapter 2, the Trinity River 
Authority will release water from Lake Livingston to ensure that water rights are met; 
therefore, during periods of extremely low flow, additional water will be released into 
the Trinity River.  Based on modeling performed by AECOM, the future minimum 
water surface elevation is expected to be 16.9 feet during periods of low pumping 
operations and low natural flow; however, during periods of high pumping operations 
and low natural flow, the minimum water surface elevation is expected to be 17.8 
feet.  In this PER, different minimum water surface elevations are assumed and 
presented (either 16.9 or 17.8 feet) according to the situation being evaluated. Head 
loss calculations assume a 60% blockage of the screens, a conservative estimate 
which would only occur in the event of a trash rack cleaning mechanism failure. 
 

b Case 1: 2 Pumps operating at 69,500 gpm 

i. Head loss through the trash rack: 

(a) Approach Velocity: 
Maximum flow rate    : 154.83 X 2 = 309.66 cfs 
Intake channel width    : 112.5 ft 

Depth of Water (1000 cfs)   : 4.90 ft 
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(ft) water ofDepth   (ft) weir ofLength 

pumps of No.(cfs) flowrate =VelocityApproach  
×
×

 

 
 

 
ft 4.9 ft 112.5
nos. 2  cfs  154.83  VelocityApproach 

×
×

=  = 0.56 ft/s 

(b) Screen Velocity: 
Blockage     : 60 % 
Efficiency (K)    : 80 %  
 

 

 
Blockage)1(K  (ft) water ofDepth   (ft) width Channel

pumps of No. (cfs) flowrate =VelocityScreen  
−×××

×

 

 

 
0.6)1(8.0ft 4.9 ft 112.5

nos. 2  cfs 154.83  VelocityScreen  
−×××

×
=  

Screen Velocity = 1.76 ft/s 

 

(c) Head loss through the screen: 

0.7
1  

2g
 v- V  h

22

headloss ×=  

V = Velocity Through Bars 

V = Approach Velocity 

0.7 = Screen Coefficient 

0.7
1  

32.22
0.56 - 1.76  h

22

headloss ×
×

= = 0.062 ft 
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ii. Head loss through Gate 1: 
0.3852/3

3/2
a 1 h ft  L  3.3  =cfs Q 




















−××

a

d

h

h  

 
0.3852/3

3/2

9.16
1 16.9 ft  11  3.3  =cfs  154.83 


















−×× dh  

hd

 

 = 16.892 ft 

ha – hd

 

 = 0.008 ft 

iii. Head loss through Gate 2: 

g2
1

ftA    0.61
cfs Q=ft H 

2

2 ×







×
 

 

2

2

/2.322
1

ft 13ft 11   0.61
cfs 154=ft H 

sft×
×








××
 

 

H = 0.0489 ft 

Table A-VI-1: WSEs when 2 pumps operating at 69,500 gpm 

WSE in the Trinity River 16.90 ft 

WSE after the Trash Rack 16.9 – 0.062 = 16.838 ft 

WSE after the Sluice Gate 1 16.838 – 0.008 = 16.830 ft 

WSE after the Sluice Gate 2 16.830 -  0.0489 = 16.781 ft 

 

 

c Case 2: All the pumps operating at 49,600 gpm for design capacity of 500 MGD 
 

i. Head loss through the trash rack: 
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(a) Approach Velocity: 

Maximum flow rate    : 773.56 cfs 
Intake channel width    : 112.5 ft 
Depth of Water (1500 cfs)   : 5.80 ft 
 

 
 

 
(ft) water ofDepth   (ft) weir ofLength 

pumps of No.(cfs) flowrate =VelocityApproach  
×
×

 

 
 

 
ft 5.80 ft 112.5

cfs 773.56  VelocityApproach 
×

=  = 1.18 ft/s 

(b) Screen Velocity: 
Blockage     : 60 % 
Efficiency (K)    : 80 %  
 

 

 
BlockageK  (ft) water ofDepth   (ft) width Channel

pumps of No. (cfs) flowrate =VelocityScreen  
×××

×

 

 
0.6)1(8.0ft 5.8 ft 112.5

 cfs 773.56  VelocityScreen  
−×××

=  

Screen Velocity = 3.70 ft/s 

     

(c) Head loss through the screen: 

0.7
1  

2g
 v- V  h

22

headloss ×=  

V = Velocity Through Bars 

V = Approach Velocity 

0.7 = Screen Coefficient 
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0.7
1  

32.22
1.18 - 3.70  h

22

headloss ×
×

= = 0.273 ft 

 
i.  Head loss through Gate 1: 

0.3852/3
3/2

a 1 h ft  L  3.3  =cfs Q 



















−××

a

d

h

h  

 
0.3852/3

3/2

8.17
1 17.8 ft  11  3.3  =cfs  110.52 


















−×× dh  

hd

 

 = 17.797 ft 

ha – hd

 

 = 0.003 ft 

ii. Head loss through Gate 2: 

g2
1

ftA    0.61
cfs Q=ft H 

2

2 ×







×
 

 

2.322
1

ft 13ft 11   0.61
cfs 110.52=ft H 

2

×
×








××
 

 

H = 0.025 ft 

 

Table A-VI-2: WSEs when all the pumps operating at 43,400 gpm  

WSE in the Trinity River 17.80 ft 

WSE after the Trash Rack 17.80 – 0.273 = 17.527 ft 

WSE after the Sluice Gate 1 17.527 – 0.003 = 17.5246 ft 

WSE after the Sluice Gate 2 17.7524 -  0.025 = 17.499 ft 

 



APPENDIX A- CALCULATIONS 

 

VII SIMPLIFIED SURGE CALCULATIONS 
 

A PURPOSE 
 

The purpose of analyzing the potential for hydraulic transients in a pipeline system is 
important as they can cause unnecessary pressure during the pump station operation, 
such as (1) opening or closing of the valve, (2) change in the flow demand, (3) 
controlled pump shutdown, (4) pump failure, (5) air venting from pipelines, (6) 
failure of flow or pressure regulators and (7) pipe rupture.  The equations utilized in 
this appendix are meant to provide an estimate of maximum theoretical pressure 
surges associated with hydraulic transients.  Further hydraulic transient analysis is 
proposed for the final design phase for the purpose of obtaining a refined 
understanding of probable maximum pressures.   
 
A figure is provided at the end of this appendix that shows a hydraulic profile, 
inverted hydraulic profile, and pipeline profile.  The figure was developed as part of 
an exercise to determine possible locations along pipeline that may be subject to 
negative pressures and water column separation in the event that an extreme hydraulic 
transient is created by a sudden change in pipeline velocity.  Locations along the 
pipeline that may have a higher likelihood of this occurring are identified as those 
areas at which the inverted hydraulic profile crosses the pipeline profile.  It is 
recommended that these areas be further inspected through hydraulic transient 
modeling during the final design phase.  Surge control equipment, such as air release 
and vacuum breaking valves may be required at these locations. 

 
B ASSUMPTIONS 

 

Number of pipes: 2 no. 

Pipe Diameter: 108 in = 9 ft 

Cross-section area of pipe: 64 ft

Pipe Material: PCCP or steel 

2 

Pipe length: 16,051 ft 

Maximum static head: 89 ft 

C value: 110 

Bulk modulus of elasticity, K (lb/ft2): 4.49E+07 
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Water Density, ρ (slugs/ft3

Table A-VII-1: Pipe Specifications 

): 1.93 

 

 

 

 

 

 

 

 

 

 

C CALCULATIONS 

 

a Sample Calculation 1: For the flow of 230 MGD 

i Wave Speed: 














+

=

e

D

E

K
C

K
a

1

/ ρ  

 

For PCC Pipe: 

 

C = 1 (pipe anchored at the upstream end only) 

sec/3958

667.0
9

1025.1
1049.411

93.1/1049.4

9

7

7

fta =
















×
×

+

×
=  

 

For Steel Pipe: 

 

 PCCP Steel 

Pipe Size (ft) 9 9 

Pipe Length (ft) 16051 16051 

Pipe Wall Thickness, e (ft) 0.667 0.0416 

Modulus of Elasticity, E (lb/sq.ft.) 1.25E+09 4.32E+09 

Poisson’s Ratio,  µ 0.25 0.30 

C1 1 = 1.25 –  µ 0.95 

C2 = 1 –  µ 0.9375  2  0.91 

C3 1  = 1 1 
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C = 1 (pipe anchored at the upstream end only) 

sec/2676

0416.0
9

1032.4
1049.411

93.1/1049.4

9

7

7

fta =
















×
×

+

×
=  

 

ii Critical Time: 

 
a

2L    t c =  

 

For PCC Pipe: 

sec 8   
3958
160512    t c =

×
=  

 

For Steel Pipe: 

sec 12   
2676
160512    t c =

×
=  

 

iii Head: 

 
g

Va  h  ×
=  

 

 
)(ft pipe of Area
(cfs) pipe 1 through Flow   V 2=  

 

ft/sec 2.8   
63.61
356/2   V ==  

 

 



 VII - 4 

 

For PCC Pipe: 

ft 344   
2.32

8.23958  h  =
×

=  

 

For Steel Pipe: 

ft 234   
2.32

80.22676  h  =
×

=  

 

iv Total Head: 

H = h + Static head 

 

For PCC Pipe: 

H = 344+ 89 = 434 ft 

 

For Steel Pipe: 

H = 232 + 89 = 322 ft 

 

v Total Pressure: 

For PCC Pipe: 

psi 188   
2.31
434  P ==  

 

For Steel Pipe: 

psi 140   
2.31
322  P ==  

 

b Sample Calculation 2: For the flow of 500 MGD 

 

i Wave Speed: 
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












+

=

e

D

E

K
C

K
a

1

/ ρ  

 

For PCC Pipe: 

 

C = 1 (pipe anchored at the upstream end only) 

 

sec/3958

667.0
9

1025.1
1049.411

93.1/1049.4

9

7

7

fta =
















×
×

+

×
=  

 

 

 

 

For Steel Pipe: 

 

C = 1 (pipe anchored at the upstream end only) 

sec/2676

0416.0
9

1032.4
1049.411

93.1/1049.4

9

7

7

fta =
















×
×

+

×
=  

 

ii Critical Time: 

 
a

2L    t c =  

 

For PCC Pipe: 

sec 8   
3958
160512    t c =

×
=  
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For Steel Pipe: 

sec 12   
2676
160512    t c =

×
=  

 

iii Head: 

 
g

Va  h  ×
=  

 

 
)(ft pipe of Area
(cfs) pipe 1 through Flow   V 2=  

 

ft/sec 6   
63.61
774/2   V ==  

 

 

For PCC Pipe: 

ft 747   
2.32

08.63958  h  =
×

=  

 

For Steel Pipe: 

ft 505   
2.32

08.62676  h  =
×

=  

 

iv Total Head: 

H = h + Static head 

 

For PCC Pipe: 

H = 747+ 89 = 837 ft 
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For Steel Pipe: 

H = 505 + 89= 594 ft 

 

v Total Pressure: 

For PCC Pipe: 

psi 363   
2.31
837  P ==  

 

For Steel Pipe: 

psi 258   
2.31
594  P ==  

 

D CONCLUSIONS 

This exercise is based on simplified equations that typically result in conservative 

values for maximum potential surge pressure.  The purpose of this exercise is to 

determine the potential for elevated pipeline pressures resulting from hydraulic 

transients and to determine if additional evaluation is warranted.  The equations used 

in this exercise yield relatively high potential pressures, higher than those typically 

designed for within this region.  Based on the results of this exercise, AECOM 

strongly recommends further evaluation and computer modeling of hydraulic 

transients within the proposed pipeline. 
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Appendix B 
 

Geotechnical Information 
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Appendix C 
 

Topographic and Bathymetric Survey 
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Appendix D 
 

Project Schedule and Cost Estimate 
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LUCE BAYOU INTERBASIN TRANSFER PROJECT PRELIMINARY OPINION OF PROBABLE CONSTRUCTION COST

LUCE BAYOU INTERBASIN TRANSFER PROJECT
PRELIMINARY OPINION OF PROBABLE CONSTRUCTION COST

Item description Unit  Quantity Unit price Total price

Canal1, 2 Mi 23.46 $4,856,000 $113,900,000

Pipeline2, 3 Ft 16,000 $2,818 $45,100,000

Pump Station Facility2, 4 LS 1 $49,716,000 $49,700,000

Electrical Transmission Service2, 5 LS 1 $12,815,400 $12,800,000

Land Acquisition and Environmental Mitigation Costs6, 7 LS 1 $14,500,000 $14,500,000

Engineering, Legal, and Financial Services8 LS 1 $59,000,000 $59,000,000

GRAND TOTAL9, 10, 11 $295,000,000

Notes & Assumptions:

8 Estimate based on 25% of Construction, Land, and Mitigation Costs
9 Grand Total based on Construction, Land, Mitigation, and Engineering, Legal, and Financial service costs

11 The above Engineer’s Estimate is only an estimate of possible construction costs for budgeting purposes.  This estimate is limited to
the conditions existing at its issuance and is not a guaranty of actual price or cost.  Uncertain market conditions such as, but not limited
to: local labor or contractor availability, wages, other work, material market fluctuations, price escalations, force majeure events, and
developing bidding conditions etc may affect the accuracy of this estimate.  AECOM is not responsible for any variance from this
estimate or actual prices and conditions obtained.

2 Includes 30% contingency to cover unforeseen project changes or additions.  A lower level of contingency (20%) was used in the
OPCC provided in the 2007 Alternatives Analysis

7 Includes 20% contingency to cover unforeseen damages and may include some litigation; actual total litigation cost subject to
determination by CWA Counsel

10 2010 dollars; no escalation or inflation applied

6 Acreages derived from County Appraisal District records and recent survey data, where available; includes all project area and
3,126.9 acres for mitigation

5 Cost based on information provided by Sam Houston Electrical Cooperative.  Similar costs were not included in the OPCC provided
in the 2007 Alternatives Analysis

4 Includes cost for the pump station structure, electrical building, control building, maintenance building, Phase 1 pumps, and
associated Phase 1 piping and valves.  Also includes auxiliary power generation facilities based on vender quote plus markup for
installation, overhead, and profit, which were not included in the OPCC provided in the 2007 Alternatives Analysis.

3 Includes cost for two 108" pipelines; assumes open cut construction; depth of cover 6'; material cost of $540/LF

1 Includes cost for the canal, canal maintenance facility, and settling basin



LUCE BAYOU INTERBASIN TRANSFER PROJECT PRELIMINARY CONSTRUCTION  COST ESTIMATE

Item No Item description Unit  Quantity Unit price  Total price

1 Excavation & Grading CY     2,996,691 $5.00 $            14,983,500

2 Clearing & Grubbing AC               846 $10,000.00 $              8,462,300

3 Hydromulch Seeding AC               768 $1,500.00 $              1,152,600

4 8" Crushed Aggregate (maintenance road) SY        172,044 $14.50 $              2,494,600

5 6" Lime Stabilized Subgrade (maintenance road) SY        199,572 $3.00 $                 598,700

6 6% Lime (maintenance road) Ton            2,694 $145.00 $                 390,700

7 Compacted Embankment CY        722,264 $5.00 $              3,611,300

8 Clay Lining CY     1,021,896 $2.00 $              2,043,800

9 Transportation of soil CY/Mile       204,379 $2.80 $                 572,300

10 Fill in Waste Area CY     1,635,164 $2.00 $              3,270,300

11 Outfall Structure Ea                   1 $1,018,000.00 $              1,018,000

12 4 Strand-Barbed Wire Fence (including posts and wires) LF        242,600 $7.00 $              1,698,200

13
6'-Chain Link Fence at Crossing Locations (including gates
and posts) LF            6,000 $15.00 $                   90,000

14 6" Concrete Lining (canal bends) SY          44,240 $50.00 $              2,212,000

15 Canal Maintenance Facility LS                   1 $4,512,000.00 $              4,512,000

16 Water Level Control Gates (dual gates per each) Ea                   7 $329,000.00 $              2,303,000

17 Electrical Easements Crossings LS                   1 $896,000.00 $                 896,000

18 Temporary Pavement (road crossings) SY            3,800 $14.00 $                   53,200

19 Set Type 1 (road crossings) Ea                   1 $8,000.00 $                     8,000

20 Trench Protection (road crossings) LF            1,500 $10.00 $                   15,000
21 Concrete Box Culverts- 7' x 5' (road crossings) LF               500 $200.00 $                 100,000

22 Concrete Box Culverts- 8' x 7' (road crossings) LF               738 $295.00 $                 217,710

23 Concrete Box Culverts- 9' x 5' (road crossings) LF            2,400 $302.00 $                 724,800

24 Concrete Box Culverts- 10' x 5' (road crossings) LF               396 $410.00 $                 162,360

25 Cast-in-place Headwall/Wingwalls- 10' (road crossings) Ea                   2 $18,000.00 $                   36,000

26 Cast-in-place Headwall/Wingwalls- 9' (road crossings) Ea                   4 $18,500.00 $                   74,000

27 Cast-in-place Headwall/Wingwalls- 8' (road crossings) Ea                   5 $15,000.00 $                   75,000

28 Cut & Restoring Pavemnet (ASPH) SY            1,688 $50.00 $                   84,400

29 Concrete Box Culverts- 10' x 7' (canal siphon) LF          15,200 $600.00 $              9,120,000

30 Concrete Box Culverts- 5' x 7' (canal siphon) LF          15,200 $200.00 $              3,040,000
31 Concrete Box Culvert- 6' x 3' (canal siphon) LF            5,700 $200.00 $              1,140,000

32 Cast-in-place Headwall/Wingwalls- 10' x 7' (canal siphon) Ea                 38 $38,500.00 $              1,463,000

33 Pipeline Adjustment/Relocation LS                   1 $14,598,000.00 $            14,598,000

34 Bridge (private access) Ea                   5 $233,750.00 $              1,168,800

CANAL CONVEYANCE COST



LUCE BAYOU INTERBASIN TRANSFER PROJECT PRELIMINARY CONSTRUCTION  COST ESTIMATE

Item No Item description Unit  Quantity Unit price  Total price

CANAL CONVEYANCE COST

35 Clearing & Grubbing (sedimentation basin area) AC                 28 $9,071.00 $                 254,000

36 Excavation & Grading (sedimentation basin area) CY          60,592 $5.00 $                 303,000

37 12" Type I Sand (sedimentation basin) SY            2,495 $20.00 $                   49,900

38 8" Concrete Lining (sedimentation basin) SY            2,646 $55.00 $                 145,500

39 Storm Water Pollution Prevention LS                   1 $1,127,000 $              1,127,000

40 Mobilization LS                   1 $3,371,000.00 $              3,371,000

 $           87,639,970

30% Contingency  $           26,291,991

Total Canal Construction Cost  $         113,931,961

23.46

 $              4,856,000

Notes & Assumptions:
1. Cost estimation based on historical material and construction costs available, including recent bid tabulations
2. Quantities based on the PER canal design
3. Assumed 6 road crossings, 19 canal siphons and 1 electrical crossing
4. Assumed two water level control gates at each proposed gate location
5. Clearing and grubbing cost was weighted based on approx. % of cleared vs. vegetated areas
6. Assumed one maintenance facility per direction from CWA
7. Chain link fences assumed at all road crossings, remaining ROW enclosed in barbed wire fence
8. Sedimentation basin area and material based on preliminary design; inflow and outflow weir concrete lined; remaining area grass lined
9. Dewatering costs are assumed to not be substantial at this time and are covered by contingency per geotechnical subconsultant
     preliminary findings
10. Line Item 33 based on 20 identified pipeline crossings, based on limited response/data received from pipeline companies in response
       to request for information
11. Mobilization was assumed to be 4% of the total cost
12. Assumed 20% of the clay lining will require transportation per geotechnical subconsultant preliminary findings

Total Cost

Total Canal Distances (miles)

Total Estimated Cost per Mile (rounded to nearest thousand $)



LUCE BAYOU INTERBASIN TRANSFER PROJECT PRELIMINARY CONSTRUCTION  COST ESTIMATE

Item No Item description Unit  Quantity Unit price Total price

1 Clearing & Grubbing Ac                      141  $         10,000.00  $            1,408,200

2 Excavation & Grading CY                 88,775  $                  5.00  $               443,900

3 Grading and Compaction of Waste Area CY               227,627  $                  2.00  $               455,300

4 108-inch Steel Pipe, Open Cut (Includes 2 separate pipes) LF                 15,520  $           1,600.00  $          24,832,000

5 108-inch Butterfly Valve & Manhole (6000' cc) Ea                          6  $       260,000.00  $            1,560,000

6 Access Manholes Ea                          6  $         20,000.00  $               120,000

7 Access Manhole for Drainage Ea                          6  $         25,000.00  $               150,000

8
Cathodic Protection System, including test stations, insulating
joints, etc. assuming electricity is available LS                          1  $       245,000.00  $               245,000

9
12" Combination Air Valve Assembly with Vent piping, Bollards
and Service Manhole, Complete in Place Ea                        18  $         50,000.00  $               900,000

10 6" Flushing Valve Assembly Ea                          8  $           3,500.00  $                 28,000

11 2" Hot Mix Asphalt Concrete (access road) Ton                 16,439  $              112.00  $            1,841,200

12 6" Stabilized Subgrade (access road) SY               107,296  $                  3.00  $               321,900

13 6% Lime (access road) Ton                   1,448  $              145.00  $               210,000

14 6" Crushed Aggregate Base (access road) SY               103,464  $                  4.27  $               441,800

15 Block Sodding SY                   6,898  $                  5.00  $                 34,500

16 Storm Water Pollution Prevention LS                          1  $       355,214.67  $               355,200

17 Mobilization LS                          1  $    1,334,000.00  $            1,334,000

 $          34,681,000

 $          10,404,300

 $          45,085,300

3.03

 $          14,880,000

Notes & Assumptions:
1. Cost estimation based on historical material and construction cost available, including recent bid tabulations
2. Valves, fittings and, manholes quantities based on the PER pipeline design
3. Cathodic protection is assumed to be 0.75% of total pipeline construction cost
4. Pipeline cost includes pipe material, delivery, installation, excavation and backfill
5. Excavation and grading reflects values for ditches and access road
6. Mobilization was assumed to be 4% of total cost

PIPELINE OPEN CUT CONVEYANCE COST

Total Cost

Total Pipeline Distance (miles)

Total estimated cost per mile (rounded to nearest thousand $)

30% Contingency

Total Pipeline Construction Cost



LUCE BAYOU INTERBASIN TRANSFER PROJECT PRELIMINARY CONSTRUCTION COST ESTIMATE

Item No Item description Unit  Quantity Unit price  Total price

1 Clearing and Grubbing AC                       20 $10,000.00 $             200,000

2 Site Grading AC                       10 $3,600.00 $               36,000

3 Storm Water Retention Pond CY                  8,300 $6.24 $               52,000

4 Storm Water Outfalls EA                         2 $41,500.00 $               83,000

5 Drainage Swale LF                  4,000 $5.00 $               20,000

6 8" Reinforced Concrete Roadway SY                  8,667 $35.00 $             303,000

7 Stabilized Subgrade (8") SY                  8,667 $3.40 $               29,000

8 6' Chain Link Fence w/ 3 Strands BW - Pump Station LF                  2,080 $20.00 $               42,000

9 6' Chain Link Fence w/ 3 Strands BW - Site Boundary LF                  7,050 $20.00 $             141,000

10 Excavation and Hauling - PS Foundation CY               25,185 $6.24 $             157,000

11 Excavation and Hauling - Roadways CY                  7,079 $6.24 $               44,000

12 Excavation and Hauling - Sediment Ponds CY               16,667 $6.24 $             104,000

13 Grading and Compaction of Fill Areas CY               43,631 $2.00 $               87,000

14 Hydromulch MSF                     170 $23.00 $                 4,000

15 Landscaping LS                         1 $10,000.00 $               10,000

16 Filter Fabric Erosion Control Silt Fence & Maintenance LF                  5,000 $3.00 $               15,000

17 Pollution Prevention - Misc. LS                         1 $5,000.00 $                 5,000

18 Pump Station Control Building SF                  4,500 $210.00 $             945,000
19 Pump Station Electrical Building SF                  2,900 $160.00 $             464,000

20 Pump Station Maintenance Building SF                  2,660 $160.00 $             426,000

21 Pump Station Foundation Slab CY                  1,704 $400.00 $             682,000

22 Pump Station Concrete Walls CY                  2,605 $650.00 $          1,693,000

23 Pump Station Concrete Top Slab CY                     625 $550.00 $             344,000

24 Pump Station Catwalks SF                       74 $550.00 $               41,000

25 Pump Station Concrete Stairs EA                         2 $4,290.00 $                 9,000

26 Pump Station Access Doors EA                         9 $5,000.00 $               45,000

27 Pump Station Hand Rails LF                  1,200 $62.00 $               74,000

28 Header Concrete Slab CY                     306 $400.00 $             122,000

29 Rip Rap at Intake Structure Bottom, 24" thick SY                     711 $124.00 $               88,000

30 Slope Protection - Rip Rap 18" thick SY                  2,667 $93.00 $             248,000

31 Pump Station Exterior Wall Waterproofing SF               23,000 $10.00 $             230,000

32 Grout at Bottom of Pump Intake Basin CY 67 $200.00 $               13,000

33 Verticle Turbine Pumps EA                         3 $893,228.00 $          2,680,000

34 Electrical Motor EA                         3 $665,332.50 $          1,996,000

35 Ball Valve with Electro-hydraulic Actuator EA                         3 $211,312.50 $             634,000

36 48" coupling with restraint rods EA                       16 $3,306.25 $               53,000

37 Air release and vacuum assembly (pumps) EA                       16 $6,037.50 $               97,000

Structural Items

Mechanical Items

CAPERS RIDGE PUMP STATION COST

Civil Items



LUCE BAYOU INTERBASIN TRANSFER PROJECT PRELIMINARY CONSTRUCTION COST ESTIMATE

CAPERS RIDGE PUMP STATION COST

Item No Item description Unit  Quantity Unit price  Total price

38 Pipe Supports (48") EA                       28 $1,500.00 $               42,000

39 48" Butterfly Valve EA                         3 $30,187.50 $               91,000

40 84" Header LS                         1 $400,000.00 $             400,000

41 108" to 84" Reducer EA                         2 $40,000.00 $               80,000

42 Air release and vacuum assembly (header) EA                         2 $24,150.00 $               48,000

43 84" Butterfly valve EA                         5 $108,675.00 $             543,000

44 Pipe Supports (84") EA                       12 $5,000.00 $               60,000

45 84" Coupling with Restraint Rods EA                         2 $7,273.75 $               15,000

46 48" Long Radius Dual Elbow EA                         8 $25,000.00 $             200,000

47 Asiatic Clam Control System LS                         1 $1,000,000.00 $          1,000,000

48 Flow Metering Station LS                         1 $590,281.04 $             590,000

49 Dual 108" Steel Pipe - Open Cut LF                     400 $1,600.00 $             640,000

50 Dual 84" Steel Pipe - Open Cut LF                     100 $1,000.00 $             100,000

51 Trash Rack (2" Bar Screen) LS                         1 $650,832.84 $             651,000

52 Trash Rack Cleaning Mechanism LS                         1 $3,201,709.00 $          3,202,000

53 Sluice Gate - 10' by 10' with Electric Actuator EA                         8 $225,000.00 $          1,800,000

54 Sluice Gate - 11' by 7' with Electric Actuator EA                         8 $225,000.00 $          1,800,000

55 Pump Station Sump with rails and hardware EA                         8 $50,000.00 $             400,000

56 Sump Hatch EA                         8 $5,000.00 $               40,000

57 Sump Piping / header LF                  1,500 $76.00 $             114,000

58 Sediment Handling - return piping LF                  1,500 $44.50 $               67,000

59 Water Well LS                         1 $200,000.00 $             200,000

60 Potable Water Tank Gal               23,000 $0.75 $               17,000

61 Potable Water Pump House SF                     500 $50.00 $               25,000

62 Process Water Pumps EA                         3 $30,000.00 $               90,000

63 Pressure Tank EA                         1 $10,000.00 $               10,000

64 Chlorination System LS                         1 $20,000.00 $               20,000

65 4" Potable Water Lines LF                  1,000 $24.20 $               24,000

66 2" Potable Water Lines LF                  1,720 $25.00 $               43,000

67 8" Sanitary Sewer Lines LF                  1,000 $28.40 $               28,000

68 Sanitary Sewer Manholes EA                         4 $2,500.00 $               10,000

69 Fire Suppression System SF                  7,160 $6.41 $               46,000

70 Fire Alarm System SF               10,060 $3.00 $               30,000

71 Septic Tank and Drain Field LS                         1 $12,250.00 $               12,000

72 Dual Post Hoist EA                         2 $18,650.00 $               37,000

73 Overhead Crane (monorail) EA                         2 $15,000.00 $               30,000

74 Automatic Gate EA                         2 $5,000.00 $               10,000

75 Miscellaneous Mechanical LS                         1 $200,000.00 $             200,000

76 Power Transformers LS 2 $1,376,320.00 $          2,753,000

77 3000 amp Main circuit Breaker LS 2 $95,634.00 $             191,000

78 TIE Circuit Breaker LS 1 $95,634.00 $               96,000

79 1900 Motor Starters LS 6 $119,542.50 $             717,000

80 5 KV station switch for facility distribution LS 2 $26,565.00 $               53,000

Electrical Items



LUCE BAYOU INTERBASIN TRANSFER PROJECT PRELIMINARY CONSTRUCTION COST ESTIMATE

CAPERS RIDGE PUMP STATION COST

Item No Item description Unit  Quantity Unit price  Total price

81 Station service and facility service transfromers LS 3 $35,420.00 $             106,000

82 Low Voltage Motor Control Center LS 1 $61,985.00 $               62,000

83 Dry type transformers LS 4 $2,656.50 $               11,000

84 5 KV  Conduit LF 3500 $18.98 $               66,000

85 600 volt conduit LF 7500 $6.33 $               47,000

86 Site Lighting Poles EA 10 $3,795.00 $               38,000

87 Instrument devices (not including flow meters) EA 20 $1,897.50 $               38,000

88 Gate operator + associated devices EA 2 $10,752.50 $               22,000

89 Pump Station Structure Lighting and Miscellanous LF 1 $28,462.50 $               28,000

90 5 KV conductors LF 11375 $7.59 $               86,000

91 600 volt conductors LF 22500 $1.27 $               28,000

92 Instrurmentation conductors LF 3800 $1.90 $                 7,000

93 Security sensors EA 40 $253.00 $               10,000

94 Miscellaneous Electrical LS 1 $300,000.00 $             300,000

95 Communciation system to CWA LS 1 $284,625.00 $             285,000

96 Pump Station Control System LS 1 $442,750.00 $             443,000

97 HMI development at CWA and Pump Station LS 1 $202,400.00 $             202,000

98 Report generation LS 1 $134,090.00 $             134,000

99 Software Development and Programming LS 1 $695,750.00 $             696,000

100 Concrete Batch Plant LS 1 $250,000.00 $             250,000

101 Construction Dewatering LS 1 $300,000.00 $             300,000

102 Pump Station Barge LS 1 $50,000.00 $               50,000

103 Cofferdam LS 1 $1,450,312.50 $          1,450,000

104 Project Remoteness Mark-up (1.5%) LS 1 $501,000.00 $             501,000

105 Mobilization & De-Mobilization (10%) LS 1 $3,340,000.00 $          3,340,000

106 Bonds & Insurance (3%) LS 1 $1,002,000.00 $          1,002,000

 $       38,243,000

30% Contingency  $       11,473,000

Total Capers Ridge Pump Station Construction Cost  $       49,716,000

Total Cost

Construction Methods

Other Items



LUCE BAYOU INTERBASIN TRANSFER PROJECT PRELIMINARY CONSTRUCTION COST ESTIMATE

Item No Item description Unit  Quantity Unit price  Total price

1 Transmission Service Tap LS 1 $2,000,000.00 $          2,000,000

2 Transmission Lines MILE 8.4 $614,000.00 $          5,158,000

3 Electrical Substation LS 1 $2,700,000.00 $          2,700,000

 $         9,858,000

30% Contingency  $         2,957,400

Total Electrical Transmission Construction Cost  $       12,815,400

Electrical Transmission

Total Cost

PUMP STATION ELECTRICAL TRANSMISSION COST



LUCE BAYOU INTERBASIN TRANSFER PROJECT PRELIMINARY CONSTRUCTION COST ESTIMATE

Item No Item description Unit  Quantity Unit price  Total price

1 Clearing and Grubbing AC 2.65 $5,000.00 $           13,000

2 Site Grading AC 2.65 $3,600.00 $           10,000

3 Excavation CY 2180.00 $6.24 $           14,000

4 6" Crushed Aggregate Base (Staging Area) SY 2723.00 $9.60 $           26,000

5 8" Lime Stabilized Subgrade (Staging Area) SY 2723.00 $3.40 $             9,000

6 Storm Water Retention Pond CY 1613.00 $6.24 $           10,000

7 Storm Water Outfall Structure (24") EA 1.00 $3,000.00 $             3,000

8 Drainage Swale LF 1100.00 $5.00 $             6,000

9 8" Reinforced Concrete Paving SY 4360.00 $35.00 $         153,000

10 8" Lime Stabilized Subgrade SY 4360.00 $3.40 $           15,000

11 6' Chain Link Fence w/ 3 Strands Barbed Wire LF 1608.00 $20.00 $           32,000

12 Pollution Prevention LS 1.00 $10,000.00 $           10,000

13 Hydromulch LS 1.00 $5,000.00 $             5,000

14 Landscaping LS 1.00 $10,000.00 $           10,000

15 Miscellaneous Civil LS 1.00 $50,000.00 $           50,000

16 Vehicle Wash (including oil water separator) EA 1.00 $10,000.00 $           10,000

17 Gas/Diesel Fuel Tank (12,000 gallons) EA 1.00 $42,000.00 $           42,000

18 Gas/Diesel Fuel Pump EA 1.00 $5,000.00 $             5,000

19 Automatic Gate EA 2.00 $5,000.00 $           10,000

20 2" Potable Water Lines LF 570.00 $25.00 $           14,000

21 8" Sanitary Sewer Lines LF 300.00 $28.40 $             9,000

22 Septic Tank and Drain Field EA 1.00 $2,244.00 $             2,000

23 Natural Gas Line LF 570.00 $30.00 $           17,000

24 Dual Post Vehicle Lifts EA 3.00 $18,650.00 $           56,000

25 Overhead Bridge Crane (50 ft span - 10 ton)
2. Valves,

fittings 1.00 $72,000.00 $           72,000

26 Water Well LS                1 $200,000.00 $         200,000

27 Potable Water Tank Gal        28,171 $0.75 $           21,000

28 Potable Water Pump House SF            300 $50.00 $           15,000

29 Process Water Pumps EA                2 $20,000.00 $           40,000

30 Pressure Tank EA                1 $10,000.00 $           10,000

CANAL MAINTENANCE FACILITY

Civil Items

Mechanical Items



LUCE BAYOU INTERBASIN TRANSFER PROJECT PRELIMINARY CONSTRUCTION COST ESTIMATE

Item No Item description Unit  Quantity Unit price  Total price

31 Chlorination System LS                1 $10,000.00 $           10,000

26 Fire Alarm System SF 7560.00 $3.00 $           23,000

27 Fire Suppression System SF 7560.00 $6.41 $           48,000

28 Miscellaneous Mechanical LS 1.00 $75,000.00 $           75,000

29 Canal Maint. Facility - Maintenance (36' x 166.5') SF          5,994 $150.00 $         899,000

30 Canal Maint. Facility - Office Space (36' x 43.5') SF          1,566 $200.00 $         313,000

31 Vehicle Shed SF          1,875 $50.00 $           94,000

32 Electrical (20%) LS 1.00 $470,200.00 $         470,000

33 Backup Generator (500 kW) EA 1.00 $229,957.00 $         230,000

34 Transfer Switch EA 1.00 $21,226.80 $           21,000

35 Mobilization & De-Mobilization (10%) LS 1.00 $307,200.00 $         307,000

36 Bonds & Insurance (3%) LS 1.00 $92,160.00 $           92,000

 $     3,471,000

30% Contingency  $     1,041,000

Total Maintenance Facility Construction Cost  $     4,512,000

Other Items

Total Cost

Structural Items

Electrical Items
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Table E-1  
 

 
Canal 

Station 
Q Total 

(cfs) 
W.S. Elev 

(ft) 
Flow Line 

(ft) 
Depth 

Vel 
Chnl 
(ft/s) 

 

 1  

 
124000 774 105.66 97.99 7.67 1.99 

 
123500 774 105.59 97.89 7.7 1.98 

 
123000 774 105.52 97.79 7.73 1.97 

 
122000 774 105.38 97.6 7.78 1.94 

  121827 774 105.18 97.79 7.39 3.74 
Siphon 121727 774 105.13 87.7 17.43 3.69 
  121527 774 105.03 87.7 17.33 3.69 
  121427 774 104.97 97.7 7.27 3.69 

 
121327 774 105.07 97.6 7.47 2.08 

 
120500 774 104.95 97.3 7.65 2 

 
120174 774 104.9 97.25 7.65 2 

  120074 774 104.73 97.5 7.23 3.69 
Siphon 119974 774 104.68 87.5 17.18 3.69 
  119774 774 104.58 87.5 17.08 3.69 
  119674 774 104.54 97.3 7.24 3.58 

 
119574 774 104.63 97.1 7.53 2.05 

 
119000 774 104.54 97.01 7.53 2.05 

 
118816 774 104.51 97.01 7.5 2.06 

  118716 774 104.33 97.21 7.12 3.8 
Siphon 118616 774 104.29 87.01 17.28 3.69 
  118416 774 104.18 87.01 17.17 3.69 
  118316 774 104.13 97.01 7.12 3.69 

 
118216 774 104.22 96.85 7.37 2.12 

 
118000 774 104.19 96.82 7.37 2.12 

 
117500 774 104.1 96.72 7.38 2.12 

 
117000 774 104.02 96.62 7.4 2.11 

 
116500 774 103.93 96.52 7.41 2.1 

 
115500 774 103.77 96.33 7.44 2.09 

 
115271 774 103.73 96.33 7.4 2.11 

  115171 774 103.56 96.42 7.14 3.74 
Siphon 115071 774 103.51 86.33 17.18 3.69 
  114871 774 103.4 86.33 17.07 3.69 
  114771 774 103.35 96.33 7.02 3.69 

 
114671 774 103.45 96.13 7.32 2.15 



Luce Bayou Interbasin Transfer Project  Preliminary Engineering Report 
January 2011  Appendix E 
 

Table E-1  
 

 
Canal 

Station 
Q Total 

(cfs) 
W.S. Elev 

(ft) 
Flow Line 

(ft) 
Depth 

Vel 
Chnl 
(ft/s) 

 

 2  

 
114500 774 103.42 96.13 7.29 2.16 

 
113500 774 103.24 95.94 7.3 2.15 

  113419 774 103.08 96.13 6.95 3.74 
Siphon 113319 774 103.03 86.03 17 3.69 
  113119 774 102.92 86.03 16.89 3.69 
  113019 774 102.87 96.03 6.84 3.77 

 
113000 774 103 95.84 7.16 2.22 

 
112500 774 102.9 95.74 7.16 2.22 

 
111500 774 102.71 95.54 7.17 2.22 

  111394 774 102.54 95.74 6.8 3.8 
Siphon 111294 774 102.51 85.64 16.87 3.69 
  111094 774 102.4 85.64 16.76 3.69 
  110994 774 102.33 95.64 6.69 3.86 

 
110894 774 102.45 95.38 7.07 2.27 

 
110500 774 102.36 95.35 7.01 2.3 

 
110000 774 102.26 95.25 7.01 2.3 

 
109500 774 102.15 95.15 7 2.3 

 
109372 Water Level Control Gate 

  
 

109000 774 101.82 93.77 8.05 1.84 

 
108500 774 101.76 93.73 8.03 1.85 

 
108000 774 101.7 93.68 8.02 1.85 

 
107770 774 101.67 93.64 8.03 1.85 

 
107750 774 101.55 93.64 7.91 3.5 

 
107656 FM 2326 Culvert 

   
 

107650 774 101.27 93.64 7.63 3.62 

 
107630 774 101.4 93.64 7.76 1.95 

 
107500 774 101.39 93.64 7.75 1.96 

 
107000 774 101.32 93.59 7.73 1.97 

 
106980 774 101.18 93.59 7.59 3.64 

 
106940 FM 1008 Culvert 

   
 

106880 774 100.89 93.59 7.3 3.79 

 
106860 774 101.02 93.59 7.43 2.09 

 
106500 774 100.96 93.55 7.41 2.1 

 
106000 774 100.88 93.5 7.38 2.12 
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Table E-1  
 

 
Canal 

Station 
Q Total 

(cfs) 
W.S. Elev 

(ft) 
Flow Line 

(ft) 
Depth 

Vel 
Chnl 
(ft/s) 

 

 3  

 
105500 774 100.79 93.46 7.33 2.14 

 
104500 774 100.61 93.36 7.25 2.18 

 
104123 774 100.54 93.36 7.18 2.22 

  104023 774 100.37 93.41 6.96 3.71 
Siphon 103923 774 100.33 83.36 16.97 3.69 
  103723 774 100.23 83.36 16.87 3.69 
  103623 774 100.17 93.36 6.81 3.79 

 
103500 774 100.27 93.27 7 2.31 

 
103171 Water Level Control Gate 

  
 

103000 774 98.85 91.24 7.61 2.02 

 
102500 774 98.78 91.18 7.6 2.02 

 
102000 774 98.7 91.12 7.58 2.03 

 
101500 774 98.62 91.06 7.56 2.03 

 
101000 774 98.55 91 7.55 2.04 

 
100500 774 98.47 90.94 7.53 2.05 

 
100000 774 98.39 90.88 7.51 2.06 

 
99500 774 98.31 90.82 7.49 2.07 

 
99000 774 98.23 90.76 7.47 2.08 

 
98000 774 98.07 90.64 7.43 2.07 

  97873 774 97.89 90.76 7.13 3.72 
Siphon 97773 774 97.84 80.7 17.14 3.69 
  97573 774 97.73 80.7 17.03 3.69 
  97473 774 97.68 90.7 6.98 3.7 

 
97373 774 97.78 90.52 7.26 2.17 

 
97000 774 97.71 90.52 7.19 2.21 

 
96500 774 97.61 90.46 7.15 2.22 

 
96000 773 97.52 90.4 7.12 2.24 

 
95500 773 97.41 90.34 7.07 2.26 

 
95150 767 97.34 90.34 7 2.28 

 
95122 Water Level Control Gate 

  
 

95000 767 93.39 86 7.39 2.09 

 
94500 775 93.32 85.9 7.42 2.1 

 
94000 773 93.23 85.8 7.43 2.09 

 
93500 774 93.15 85.7 7.45 2.08 
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Table E-1  
 

 
Canal 

Station 
Q Total 

(cfs) 
W.S. Elev 

(ft) 
Flow Line 

(ft) 
Depth 

Vel 
Chnl 
(ft/s) 

 

 4  

 
93140 774 93.1 85.62 7.48 2.07 

 
93120 774 92.95 85.6 7.35 3.76 

 
93030 FM 321 Culvert 

   
 

92970 774 92.64 85.6 7.04 3.92 

 
92950 774 92.79 85.6 7.19 2.21 

 
92500 774 92.7 85.5 7.2 2.2 

 
92000 774 92.61 85.4 7.21 2.2 

 
91500 774 92.52 85.3 7.22 2.19 

 
91000 774 92.42 85.2 7.22 2.19 

 
90500 774 92.33 85.1 7.23 2.19 

 
90000 774 92.24 85 7.24 2.18 

 
89500 774 92.15 84.9 7.25 2.18 

 
89000 774 92.06 84.8 7.26 2.17 

 
88500 774 91.97 84.7 7.27 2.17 

 
88000 774 91.87 84.6 7.27 2.17 

 
87500 774 91.79 84.5 7.29 2.16 

 
86500 774 91.61 84.3 7.31 2.15 

 
86247 774 91.56 84.3 7.26 2.17 

  86147 774 91.38 84.4 6.98 3.8 
Siphon 86047 774 91.34 74.2 17.14 3.69 
  85847 774 91.24 74.2 17.04 3.69 
  85747 774 91.15 84.2 6.95 3.71 

 
85647 774 91.21 84.1 7.11 2.24 

 
85500 774 91.18 84.1 7.08 2.26 

 
85000 774 91.08 84 7.08 2.26 

 
84500 774 90.98 83.9 7.08 2.26 

 
84000 774 90.88 83.8 7.08 2.26 

 
83500 774 90.78 83.7 7.08 2.26 

 
83000 774 90.68 83.6 7.08 2.26 

 
82500 774 90.57 83.5 7.07 2.27 

 
82000 774 90.47 83.4 7.07 2.27 

 
81500 774 90.37 83.3 7.07 2.27 

 
81000 774 90.27 83.2 7.07 2.27 

 
80500 774 90.16 83.1 7.06 2.27 
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Table E-1  
 

 
Canal 

Station 
Q Total 

(cfs) 
W.S. Elev 

(ft) 
Flow Line 

(ft) 
Depth 

Vel 
Chnl 
(ft/s) 

 

 5  

 
80000 774 90.06 83 7.06 2.27 

 
79500 774 89.96 82.9 7.06 2.27 

 
79000 774 89.86 82.8 7.06 2.27 

 
78500 774 89.75 82.7 7.05 2.28 

 
78000 774 89.65 82.6 7.05 2.28 

 
77500 774 89.55 82.5 7.05 2.28 

 
77000 773 89.44 82.4 7.04 2.28 

 
76500 774 89.34 82.3 7.04 2.28 

 
76000 774 89.23 82.2 7.03 2.28 

 
75500 774 89.13 82.1 7.03 2.29 

 
75000 775 89.02 82 7.02 2.29 

 
74500 775 88.92 81.9 7.02 2.3 

 
74000 775 88.81 81.82 6.99 2.31 

 
73501 Water Level Control Gate 

  
 

73500 775 86.95 79.43 7.52 2.06 

 
73000 775 86.87 79.35 7.52 2.06 

 
72500 775 86.79 79.28 7.51 2.06 

 
72000 775 86.71 79.21 7.5 2.07 

 
71500 775 86.63 79.14 7.49 2.07 

 
71000 774 86.55 79.06 7.49 2.07 

 
70500 774 86.47 78.99 7.48 2.07 

 
70000 774 86.39 78.92 7.47 2.08 

 
69500 773 86.31 78.84 7.47 2.08 

 
69000 773 86.22 78.77 7.45 2.08 

 
68500 773 86.14 78.7 7.44 2.09 

 
68000 773 86.06 78.63 7.43 2.09 

 
67500 774 85.98 78.55 7.43 2.1 

 
67000 774 85.89 78.48 7.41 2.1 

 
66500 774 85.81 78.41 7.4 2.11 

 
66000 774 85.73 78.33 7.4 2.11 

 
65500 774 85.64 78.26 7.38 2.12 

 
65000 774 85.56 78.19 7.37 2.12 

 
64500 774 85.47 78.12 7.35 2.13 

 
64000 774 85.38 78.04 7.34 2.14 
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Canal 

Station 
Q Total 

(cfs) 
W.S. Elev 

(ft) 
Flow Line 

(ft) 
Depth 

Vel 
Chnl 
(ft/s) 

 

 6  

 
63500 774 85.29 77.97 7.32 2.14 

 
63000 774 85.21 77.9 7.31 2.15 

 
62500 774 85.12 77.82 7.3 2.16 

 
62000 774 85.03 77.75 7.28 2.17 

 
61500 774 84.93 77.68 7.25 2.18 

 
61000 774 84.84 77.61 7.23 2.19 

 
60500 774 84.75 77.53 7.22 2.19 

 
60000 774 84.65 77.46 7.19 2.21 

 
59500 774 84.56 77.39 7.17 2.22 

 
59000 774 84.46 77.31 7.15 2.23 

 
58500 774 84.36 77.24 7.12 2.24 

 
58000 774 84.26 77.17 7.09 2.26 

 
57000 774 84.05 77.02 7.03 2.29 

 
56708 774 83.99 77.02 6.97 2.32 

  56608 774 83.81 77.17 6.64 3.88 
Siphon 56508 774 83.79 67.1 16.69 3.69 
  56308 774 83.69 67.1 16.59 3.69 
  56208 774 83.61 77.1 6.51 3.97 

 
56108 774 83.72 76.88 6.84 2.39 

 
56000 774 83.69 76.88 6.81 2.4 

 
55500 774 83.57 76.8 6.77 2.43 

 
55000 774 83.44 76.73 6.71 2.46 

 
54500 774 83.31 76.66 6.65 2.5 

 
54000 774 83.17 76.59 6.58 2.54 

 
53500 774 83.03 76.51 6.52 2.58 

 
53000 774 82.87 76.44 6.43 2.63 

 
52500 774 82.71 76.37 6.34 2.69 

 
52000 775 82.54 76.29 6.25 2.76 

 
51500 775 82.35 76.22 6.13 2.84 

 
51000 762 82.26 75.25 7.01 2.26 

 
50994 Water Level Control Gate 

  
 

50500 762 81.59 73.92 7.67 1.96 

 
50000 774 81.53 73.84 7.69 1.98 

 
49500 775 81.46 73.77 7.69 1.99 
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49000 775 81.39 73.69 7.7 1.98 

 
48000 774 81.24 73.54 7.7 1.98 

 
47657 774 81.19 73.54 7.65 2 

  47557 774 81.02 73.61 7.41 3.72 
Siphon 47457 774 80.97 63.54 17.43 3.69 
  47257 774 80.86 63.54 17.32 3.69 
  47157 774 80.81 73.54 7.27 3.69 

 
47057 774 80.91 73.38 7.53 2.05 

 
47000 774 80.9 73.38 7.52 2.05 

 
46500 774 80.82 73.3 7.52 2.05 

 
46000 774 80.75 73.23 7.52 2.06 

 
45500 774 80.67 73.15 7.52 2.06 

 
45000 774 80.59 73.07 7.52 2.06 

 
44500 774 80.51 72.99 7.52 2.06 

 
44000 774 80.43 72.92 7.51 2.06 

 
43500 774 80.35 72.84 7.51 2.06 

 
42500 774 80.2 72.68 7.52 2.06 

 
42223 774 80.15 72.68 7.47 2.08 

  42123 774 79.98 72.76 7.22 3.73 
Siphon 42023 774 79.93 62.68 17.25 3.69 
  41823 774 79.82 62.68 17.14 3.69 
  41723 774 79.77 72.68 7.09 3.69 

 
41623 774 79.87 72.53 7.34 2.14 

 
41500 774 79.84 72.53 7.31 2.15 

 
41000 774 79.76 72.45 7.31 2.15 

 
40500 774 79.67 72.37 7.3 2.16 

 
40000 774 79.58 72.3 7.28 2.17 

 
39500 774 79.48 72.22 7.26 2.17 

 
39000 774 79.39 72.14 7.25 2.18 

 
38500 774 79.3 72.06 7.24 2.18 

 
38000 774 79.21 71.99 7.22 2.19 

 
37500 774 79.11 71.91 7.2 2.2 

 
37000 774 79.02 71.83 7.19 2.21 

 
36500 774 78.92 71.75 7.17 2.22 
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36000 774 78.82 71.68 7.14 2.23 

 
35500 774 78.72 71.6 7.12 2.24 

 
35000 774 78.62 71.52 7.1 2.25 

 
34500 774 78.52 71.45 7.07 2.27 

 
34000 774 78.42 71.37 7.05 2.28 

 
33500 774 78.31 71.29 7.02 2.29 

 
33000 774 78.21 71.21 7 2.31 

 
32500 774 78.1 71.14 6.96 2.33 

 
31500 774 77.87 70.98 6.89 2.36 

 
31200 774 77.8 70.98 6.82 2.4 

  31100 774 77.62 71.14 6.48 3.98 
Siphon 31000 774 77.61 60.98 16.63 3.69 
  30800 774 77.5 60.98 16.52 3.69 
  30700 774 77.41 70.98 6.43 4.01 

 
30600 774 77.54 70.52 7.02 2.29 

 
30500 774 77.52 70.52 7 2.3 

 
30472 Water Level Control Gate 

  
 

30000 774 75.76 67.71 8.05 1.84 

 
29500 774 75.7 67.64 8.06 1.84 

 
29000 774 75.64 67.56 8.08 1.83 

 
28500 774 75.58 67.48 8.1 1.82 

 
28000 774 75.53 67.4 8.13 1.81 

 
27500 774 75.47 67.33 8.14 1.81 

 
27000 774 75.42 67.25 8.17 1.8 

 
26500 774 75.36 67.17 8.19 1.79 

 
26000 774 75.31 67.1 8.21 1.78 

 
25000 774 75.21 66.94 8.27 1.76 

 
24925 774 75.2 66.94 8.26 1.77 

  24825 774 75.02 67.1 7.92 3.74 
Siphon 24725 774 74.97 57 17.97 3.69 
  24325 774 74.76 57 17.76 3.69 
  24225 774 74.71 67 7.71 3.69 

 
24125 774 74.82 66.79 8.03 1.85 

 
24000 774 74.8 66.79 8.01 1.86 
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23500 774 74.74 66.71 8.03 1.85 

 
23000 774 74.68 66.63 8.05 1.84 

 
22500 774 74.63 66.56 8.07 1.84 

 
22450 774 74.5 66.56 7.94 3.48 

 
22400 Wolf Rd. Culvert 

   
 

22380 774 74.22 66.56 7.66 3.61 

 
22360 774 74.35 66.56 7.79 1.94 

 
22000 774 74.3 66.48 7.82 1.93 

 
21500 774 74.23 66.4 7.83 1.92 

 
21000 774 74.17 66.32 7.85 1.93 

 
20500 774 74.1 66.25 7.85 1.93 

 
20000 774 74.04 66.17 7.87 1.91 

 
19000 774 73.91 66.02 7.89 1.9 

 
18715 774 73.87 66.02 7.85 1.92 

  18615 774 73.7 66.09 7.61 3.72 
Siphon 18515 774 73.65 56.02 17.63 3.69 
  18315 774 73.54 56.02 17.52 3.69 
  18215 774 73.49 66.02 7.47 3.69 

 
18115 774 73.59 65.86 7.73 1.97 

 
18000 774 73.58 65.86 7.72 1.97 

 
17500 774 73.51 65.78 7.73 1.97 

 
17000 774 73.44 65.71 7.73 1.96 

 
16500 774 73.37 65.63 7.74 1.95 

 
16000 774 73.3 65.55 7.75 1.96 

 
15960 774 73.16 65.55 7.61 3.64 

 
15860 Willy Ln. Culvert 

   
 

15810 774 72.82 65.55 7.27 3.81 

 
15770 774 72.96 65.55 7.41 2.11 

 
15500 774 72.91 65.47 7.44 2.09 

 
15000 774 72.83 65.4 7.43 2.1 

 
14000 774 72.66 65.24 7.42 2.1 

 
13649 774 72.6 65.24 7.36 2.13 

  13549 774 72.43 65.32 7.11 3.73 
Siphon 13449 774 72.38 55.24 17.14 3.69 
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  13249 774 72.28 55.24 17.04 3.69 
  13149 774 72.23 65.24 6.99 3.69 

 
13000 774 72.31 65.09 7.22 2.19 

 
12000 774 72.12 64.94 7.18 2.21 

 
11931 774 72.11 64.94 7.17 2.22 

  11831 774 71.94 65.09 6.85 3.76 
Siphon 11731 774 71.91 55.01 16.9 3.69 
  11531 774 71.8 55.01 16.79 3.69 
  11431 774 71.74 65.01 6.73 3.83 

 
11331 774 71.85 64.78 7.07 2.27 

 
11000 774 71.78 64.78 7 2.3 

 
10522 Water Level Control Gate 

  
 

10500 774 68.71 61.14 7.57 2.03 

 
10000 774 68.64 61.07 7.57 2.03 

 
9845 774 68.61 61.07 7.54 2.04 

  9745 774 68.48 61 7.48 3.45 
Siphon 9645 774 68.41 52.92 15.49 3.7 
  9445 774 68.3 52.92 15.38 3.7 
  9345 774 68.25 61.14 7.11 3.71 

 
9245 774 68.35 60.91 7.44 2.09 

 
9000 774 68.31 60.91 7.4 2.11 

 
8500 774 68.22 60.83 7.39 2.11 

 
8000 774 68.14 60.76 7.38 2.12 

 
7500 774 68.05 60.68 7.37 2.12 

 
7000 774 67.97 60.6 7.37 2.12 

 
6500 774 67.88 60.52 7.36 2.13 

 
6000 774 67.79 60.44 7.35 2.13 

 
5657 774 67.73 60.37 7.36 2.12 

 
5637 774 67.59 60.37 7.22 3.84 

 
5563 FM 2100 Culvert 

   
 

5487 774 67.28 60.37 6.91 4.01 

 
5467 774 67.43 60.37 7.06 2.27 

 
5000 774 67.34 60.29 7.05 2.28 

 
4500 774 67.23 60.21 7.02 2.29 
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4000 774 67.12 60.13 6.99 2.31 

 
3500 774 67.02 60.05 6.97 2.32 

 
3000 774 66.9 59.98 6.92 2.34 

 
2500 775 66.79 59.9 6.89 2.37 

 
2000 773 66.67 59.82 6.85 2.38 

 
1814 772 66.64 59.64 7 2.3 

 
1750 Water Level Control Gate 

  
 

1739 772 64.33 59.63 4.7 5.51 

 
1738 772 64.33 59.63 4.7 5.51 

 
1500 Outfall Pipe 

   
 

1096 772 43.5 34 9.5 2.72 

 
996 771 43.49 34 9.49 2.72 

 
995 771 43.57 34 9.57 0.9 

 
994.5 Stilling Basin 

   
 

994 771 43.49 39 4.49 1.91 

 
993 771 43.49 39 4.49 1.91 

 
923 771 43.5 38 5.5 1.6 
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Census Tracts - Applicant Service Area

Harris County Liberty County Chambers County

Census Tract 5328 Census Tract 7008 Census Tract 9900

Census Tract 5321 Census Tract 7011 Census Tract 7101

Census Tract 5319 Census Tract 7009 Census Tract 7105

Census Tract 5332 Census Tract 7002 Census Tract 7103

Census Tract 5318 Census Tract 7014 Census Tract 7102

Census Tract 5334 Census Tract 7012 Census Tract 7106

Census Tract 5331 Census Tract 7001 Census Tract 7104.01

Census Tract 5315 Census Tract 7004

Census Tract 5314 Census Tract 7003

Census Tract 5333 Census Tract 7005

Census Tract 5313 Census Tract 7013

Census Tract 5316 Census Tract 7006
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Census Tract 5330

Census Tract 5335
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Census Tract 2517
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Census Tract 2223

Census Tract 2226

Census Tract 5519

Census Tract 5411

Census Tract 5522

Census Tract 5322

Census Tract 5324

Census Tract 5326

Census Tract 5327

Census Tract 2227

Census Tract 2229

Census Tract 2231

Census Tract 5544.01

Census Tract 5544.02

Census Tract 5544.03

Census Tract 5412.02

Census Tract 5412.01

Census Tract 5410.02

Census Tract 5410.03

Census Tract 5430.02

Census Tract 2519.02



D57

Census Tracts - Applicant Service Area

Census Tract 2514.02

Census Tract 2515.03

Census Tract 2515.01

Census Tract 2515.02

Census Tract 2507.02

Census Tract 5553.01

Census Tract 5549.02

Census Tract 4531

Census Tract 4532

Census Tract 4533

Census Tract 4537

Census Tract 4538

Census Tract 4539

Census Tract 4540

Census Tract 4541

Census Tract 3127

Census Tract 3128

Census Tract 3129

Census Tract 3130

Census Tract 3131

Census Tract 3132

Census Tract 3133

Census Tract 3134

Census Tract 3135

Census Tract 3136

Census Tract 4326

Census Tract 5101

Census Tract 5102

Census Tract 5103

Census Tract 5104

Census Tract 5105

Census Tract 5106

Census Tract 5107

Census Tract 5412.03

Census Tract 5406.01

Census Tract 5409.02

Census Tract 5406.02

Census Tract 2507.01

Census Tract 5534.03

Census Tract 5504.01

Census Tract 5503.02

Census Tract 4542

Census Tract 4544

Census Tract 4546

Census Tract 4547

Census Tract 4548

Census Tract 4549



D57

Census Tracts - Applicant Service Area

Census Tract 3137

Census Tract 3138

Census Tract 3139

Census Tract 3201

Census Tract 3202

Census Tract 3205

Census Tract 3207

Census Tract 5108

Census Tract 5109

Census Tract 3421

Census Tract 3422

Census Tract 3423

Census Tract 3424

Census Tract 5225

Census Tract 3437

Census Tract 3341

Census Tract 3144

Census Tract 3242

Census Tract 5342.02

Census Tract 5517.02

Census Tract 5517.01

Census Tract 5506.01

Census Tract 5504.02

Census Tract 5503.01

Census Tract 2411.03

Census Tract 2409.01

Census Tract 2408.02

Census Tract 2407.01

Census Tract 2405.01

Census Tract 4550

Census Tract 4552

Census Tract 4553

Census Tract 5413

Census Tract 5414

Census Tract 5415

Census Tract 3208

Census Tract 3209

Census Tract 3210

Census Tract 3211

Census Tract 3212

Census Tract 3213

Census Tract 3215

Census Tract 3216

Census Tract 3217

Census Tract 3425

Census Tract 3427

Census Tract 3428



D57

Census Tracts - Applicant Service Area

Census Tract 3429

Census Tract 3430

Census Tract 3431

Census Tract 3432

Census Tract 3501

Census Tract 3502

Census Tract 3503

Census Tract 2318

Census Tract 2125

Census Tract 5560

Census Tract 5432

Census Tract 3436

Census Tract 2415

Census Tract 3241

Census Tract 2124

Census Tract 2123

Census Tract 4528.01

Census Tract 5506.03

Census Tract 5339.02

Census Tract 5340.03

Census Tract 5340.01

Census Tract 5340.02

Census Tract 5325.02

Census Tract 5320.01

Census Tract 5320.02

Census Tract 2407.02

Census Tract 3237.01

Census Tract 3238.02

Census Tract 3238.01

Census Tract 2523.01

Census Tract 2330.02

Census Tract 2330.01

Census Tract 5417

Census Tract 5418

Census Tract 5419

Census Tract 5420

Census Tract 5422

Census Tract 4331

Census Tract 4333

Census Tract 4334

Census Tract 3218

Census Tract 3219

Census Tract 3220

Census Tract 3221

Census Tract 3222

Census Tract 3226

Census Tract 3227



D57

Census Tracts - Applicant Service Area

Census Tract 3228

Census Tract 2526

Census Tract 2528

Census Tract 2529

Census Tract 2319

Census Tract 2320

Census Tract 2322

Census Tract 2401

Census Tract 2406

Census Tract 2502

Census Tract 5549.01

Census Tract 5545.01

Census Tract 5540.01

Census Tract 5549.03

Census Tract 5342.03

Census Tract 5222.01

Census Tract 5223.01

Census Tract 5222.02

Census Tract 5223.02

Census Tract 5206.02

Census Tract 5110.01

Census Tract 5110.02

Census Tract 5206.01

Census Tract 5113.01

Census Tract 2331.02

Census Tract 2330.03

Census Tract 2331.01

Census Tract 2327.02

Census Tract 2324.03

Census Tract 2324.02

Census Tract 4336

Census Tract 4401

Census Tract 4501

Census Tract 4502

Census Tract 4503

Census Tract 4504

Census Tract 4505

Census Tract 2530

Census Tract 2532

Census Tract 2533

Census Tract 2534

Census Tract 2535

Census Tract 5538.01

Census Tract 5534.02

Census Tract 5534.01

Census Tract 5526.01

Census Tract 5523.01



D57

Census Tracts - Applicant Service Area

Census Tract 5506.02

Census Tract 5113.02

Census Tract 4551.02

Census Tract 5423.02

Census Tract 5416.02

Census Tract 5416.01

Census Tract 4545.02

Census Tract 4535.02

Census Tract 2324.01

Census Tract 2323.02

Census Tract 2323.01

Census Tract 2519.01

Census Tract 2504.02

Census Tract 2503.02

Census Tract 2503.01

Census Tract 4506

Census Tract 4507

Census Tract 4509

Census Tract 2110

Census Tract 2111

Census Tract 2112

Census Tract 2113

Census Tract 2114

Census Tract 2542

Census Tract 2544

Census Tract 2545

Census Tract 2546

Census Tract 2547

Census Tract 3101

Census Tract 5423.01

Census Tract 5421.01

Census Tract 5410.01

Census Tract 5409.01

Census Tract 4535.01

Census Tract 4536.01

Census Tract 4534.03

Census Tract 4536.02

Census Tract 4528.02

Census Tract 4519.02

Census Tract 4543.02

Census Tract 4510.02

Census Tract 4522.02

Census Tract 4508.01

Census Tract 4508.02

Census Tract 2409.02

Census Tract 9801

Census Tract 5338.02



D57

Census Tracts - Applicant Service Area

Census Tract 2405.02

Census Tract 2230.02

Census Tract 2225.02

Census Tract 5338.01

Census Tract 2337.03

Census Tract 2115

Census Tract 2116

Census Tract 2117

Census Tract 2119

Census Tract 2201

Census Tract 2202

Census Tract 2203

Census Tract 2204

Census Tract 2205

Census Tract 2206

Census Tract 3102

Census Tract 3103

Census Tract 3104

Census Tract 3105

Census Tract 3106

Census Tract 3107

Census Tract 3108

Census Tract 3317

Census Tract 3318

Census Tract 5405.01

Census Tract 5517.03

Census Tract 5342.01

Census Tract 5339.01

Census Tract 5337.02

Census Tract 4516.01

Census Tract 4516.02

Census Tract 4514.03

Census Tract 5405.02

Census Tract 4335.01

Census Tract 4335.02

Census Tract 4330.02

Census Tract 4332.01

Census Tract 4332.02

Census Tract 4328.02

Census Tract 4329.01

Census Tract 2337.01

Census Tract 2224.02

Census Tract 2225.03

Census Tract 2224.01

Census Tract 2225.01

Census Tract 5337.01

Census Tract 2518



D57

Census Tracts - Applicant Service Area

Census Tract 2207

Census Tract 2208

Census Tract 2209

Census Tract 2210

Census Tract 2211

Census Tract 2218

Census Tract 2220

Census Tract 2301

Census Tract 2302

Census Tract 3319

Census Tract 3320

Census Tract 3321

Census Tract 3322

Census Tract 3323

Census Tract 3324

Census Tract 3325

Census Tract 3326

Census Tract 3327

Census Tract 3328

Census Tract 5325.01

Census Tract 4551.01

Census Tract 4545.01

Census Tract 4543.01

Census Tract 4534.02

Census Tract 4329.02

Census Tract 4330.01

Census Tract 4330.03

Census Tract 4314.01

Census Tract 4314.02

Census Tract 4315.01

Census Tract 4320.02

Census Tract 4311.01

Census Tract 4311.02

Census Tract 5224.01

Census Tract 5224.02

Census Tract 2527

Census Tract 2531

Census Tract 2536

Census Tract 2537

Census Tract 4133

Census Tract 4201

Census Tract 4202

Census Tract 4203

Census Tract 4204

Census Tract 2303

Census Tract 2304

Census Tract 2305



D57

Census Tracts - Applicant Service Area

Census Tract 2306

Census Tract 2307

Census Tract 2308

Census Tract 2309

Census Tract 2310

Census Tract 3329

Census Tract 3330

Census Tract 3331

Census Tract 3333

Census Tract 9800

Census Tract 3335

Census Tract 3336

Census Tract 3337

Census Tract 4534.01

Census Tract 4522.01

Census Tract 4519.01

Census Tract 4514.02

Census Tract 4514.01

Census Tract 4510.01

Census Tract 4312.01

Census Tract 4233.01

Census Tract 4224.01

Census Tract 4211.01

Census Tract 4312.02

Census Tract 4313.01

Census Tract 4313.02

Census Tract 4315.02

Census Tract 4232.01

Census Tract 4234.01

Census Tract 4233.02

Census Tract 4232.02

Census Tract 4234.02

Census Tract 4223.01

Census Tract 4205

Census Tract 4206

Census Tract 4207

Census Tract 4208

Census Tract 4209

Census Tract 4213

Census Tract 4216

Census Tract 4217

Census Tract 4218

Census Tract 4219

Census Tract 4220

Census Tract 2311

Census Tract 2312

Census Tract 2313



D57

Census Tracts - Applicant Service Area

Census Tract 2314

Census Tract 2315

Census Tract 2316

Census Tract 2325

Census Tract 3338

Census Tract 3401

Census Tract 3404

Census Tract 3405

Census Tract 3406

Census Tract 3407

Census Tract 3408

Census Tract 3409

Census Tract 3410

Census Tract 3411

Census Tract 3414

Census Tract 3416

Census Tract 3417

Census Tract 3420.01

Census Tract 3403.01

Census Tract 3340.02

Census Tract 3340.01

Census Tract 3332.01

Census Tract 3316.01

Census Tract 3303.01

Census Tract 3303.02

Census Tract 2514.01

Census Tract 2504.01

Census Tract 4223.02

Census Tract 4224.02

Census Tract 4227.01

Census Tract 4227.02

Census Tract 4214.02

Census Tract 4214.01

Census Tract 4214.03

Census Tract 4320.01

Census Tract 4327.01

Census Tract 4327.02

Census Tract 4212.01

Census Tract 4328.01

Census Tract 4212.02

Census Tract 4221

Census Tract 4222

Census Tract 4225

Census Tract 4226

Census Tract 4228

Census Tract 4229

Census Tract 4230



D57

Census Tracts - Applicant Service Area

Census Tract 4231

Census Tract 4235

Census Tract 4236

Census Tract 2326

Census Tract 2328

Census Tract 2329

Census Tract 2332

Census Tract 2333

Census Tract 2334

Census Tract 3418

Census Tract 3229

Census Tract 3230

Census Tract 3231

Census Tract 3232

Census Tract 3233

Census Tract 3234

Census Tract 3235

Census Tract 2411.02

Census Tract 2411.01

Census Tract 2408.01

Census Tract 2337.02

Census Tract 2331.03

Census Tract 2327.01

Census Tract 4211.02

Census Tract 4132.01

Census Tract 4318.01

Census Tract 4318.02

Census Tract 4115.01

Census Tract 4115.02

Census Tract 4104.01

Census Tract 4104.02

Census Tract 4107.01

Census Tract 4107.02

Census Tract 3433.02

Census Tract 4306

Census Tract 4307

Census Tract 4308

Census Tract 4309

Census Tract 4310

Census Tract 4322

Census Tract 4323

Census Tract 4324

Census Tract 4325

Census Tract 2335

Census Tract 2336

Census Tract 2521

Census Tract 2522



D57

Census Tracts - Applicant Service Area

Census Tract 2524

Census Tract 2525

Census Tract 3236

Census Tract 3239

Census Tract 3240

Census Tract 3301

Census Tract 3308

Census Tract 3311

Census Tract 3312

Census Tract 3313

Census Tract 3314

Census Tract 2230.01

Census Tract 5554.02

Census Tract 5555.01

Census Tract 5555.02

Census Tract 5557.01

Census Tract 5557.02

Census Tract 5554.01

Census Tract 5548.01

Census Tract 5548.02

Census Tract 5538.02

Census Tract 3412.01

Census Tract 3508.01

Census Tract 3412.02

Census Tract 3413.02

Census Tract 3508.02

Census Tract 3506.01

Census Tract 3506.02

Census Tract 3403.02

Census Tract 2538

Census Tract 2539

Census Tract 2540

Census Tract 2541

Census Tract 2543

Census Tract 3143

Census Tract 5424

Census Tract 5425

Census Tract 5426

Census Tract 5427

Census Tract 5428

Census Tract 5429

Census Tract 5431

Census Tract 5556

Census Tract 1000

Census Tract 3504

Census Tract 3505

Census Tract 3507



D57

Census Tracts - Applicant Service Area

Census Tract 4101

Census Tract 4102

Census Tract 4103

Census Tract 4105

Census Tract 4106

Census Tract 4108

Census Tract 5541.01

Census Tract 5541.02

Census Tract 5540.02

Census Tract 5543.01

Census Tract 5545.02

Census Tract 5543.02

Census Tract 3413.01

Census Tract 3415.02

Census Tract 3415.01

Census Tract 3433.01

Census Tract 3340.03

Census Tract 3339.01

Census Tract 3339.02

Census Tract 3302

Census Tract 3304

Census Tract 3305

Census Tract 3306

Census Tract 3307

Census Tract 3309

Census Tract 3315

Census Tract 4123

Census Tract 2101

Census Tract 2104

Census Tract 2105

Census Tract 2106

Census Tract 2107

Census Tract 2108

Census Tract 2109

Census Tract 3109

Census Tract 4109

Census Tract 4110

Census Tract 4111

Census Tract 4112

Census Tract 4113

Census Tract 4114

Census Tract 4116

Census Tract 4117

Census Tract 4118

Census Tract 4119

Census Tract 5521.02

Census Tract 5521.03
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Census Tracts - Applicant Service Area

Census Tract 5520.01

Census Tract 5521.01

Census Tract 5520.02

Census Tract 3316.02

Census Tract 3303.03

Census Tract 3420.02

Census Tract 3402.03

Census Tract 3402.02

Census Tract 3402.01

Census Tract 3237.02

Census Tract 4125

Census Tract 4129

Census Tract 4130

Census Tract 4131

Census Tract 4511

Census Tract 4512

Census Tract 4513

Census Tract 4515

Census Tract 4517

Census Tract 3110

Census Tract 3111

Census Tract 3112

Census Tract 3113

Census Tract 3114

Census Tract 3115

Census Tract 3116

Census Tract 3117

Census Tract 4120

Census Tract 4121

Census Tract 4122

Census Tract 4124

Census Tract 4126

Census Tract 4127

Census Tract 4128

Census Tract 4210

Census Tract 4215

Census Tract 4301

Census Tract 4302

Census Tract 5523.02

Census Tract 5526.02

Census Tract 5530.01

Census Tract 5530.02

Census Tract 5553.02

Census Tract 5553.03

Census Tract 5430.01

Census Tract 5430.03

Census Tract 5421.02
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Census Tracts - Applicant Service Area

Census Tract 3214.02

Census Tract 3214.01

Census Tract 3332.02

Census Tract 3206.01

Census Tract 3206.02

Census Tract 4132.02

Census Tract 3140.01

Census Tract 3140.02

Census Tract 2523.02

Census Tract 4518

Census Tract 4520

Census Tract 4521

Census Tract 4523

Census Tract 4524

Census Tract 4525

Census Tract 4526

Census Tract 4527

Census Tract 4529

Census Tract 4530

Census Tract 3118

Census Tract 3119

Census Tract 3120

Census Tract 3121

Census Tract 3122

Census Tract 3123

Census Tract 3124

Census Tract 3125

Census Tract 3126

Census Tract 4303

Census Tract 4304

Census Tract 4305

Census Tract 4316

Census Tract 4317

Census Tract 4319

Census Tract 4321



Part D59

Current and Future Population and Projected Water Use

2016 Regional Water Plan 
Population Projections for 2020-2070
Region H

WUG Name 2020 2030 2040 2050 2060 2070
CENTRAL HARRIS 
COUNTY REGIONAL 
WATER AUTHORITY 50,418 55,097 58,372 61,420 64,232 67,191
HOUSTON 2,248,414 2,428,680 2,606,077 2,783,630 2,965,639 3,154,863
NORTH FORT BEND 
WATER AUTHORITY 287,894 395,561 479,793 528,659 554,726 568,049
NORTH HARRIS COUNTY 
REGIONAL WATER 
AUTHORITY 731,265 780,933 821,599 856,170 886,651 914,489
WEST HARRIS COUNTY 
REGIONAL WATER 
AUTHORITY 566,711 594,545 634,673 675,542 689,757 702,172
Total 3,884,702 4,254,816 4,600,514 4,905,421 5,161,005 5,406,764

2016 Regional Water Plan 
Demand Projections for 2020-2070 (acre-ft/year)
Region H
WUG Name 2020 2030 2040 2050 2060 2070
CENTRAL HARRIS 
COUNTY REGIONAL 
WATER AUTHORITY 4,789 5,082 5,288 5,507 5,738 5,998
HOUSTON 455,481 481,416 508,493 538,710 572,904 609,210
NORTH FORT BEND 
WATER AUTHORITY 64,243 87,484 105,812 116,422 122,082 124,983
NORTH HARRIS COUNTY 
REGIONAL WATER 
AUTHORITY 123,598 129,683 134,863 139,655 144,379 148,850
WEST HARRIS COUNTY 
REGIONAL WATER 
AUTHORITY 72,527 74,651 78,715 83,215 84,804 86,284
Total 720,638 778,316 833,171 883,509 929,907 975,325



TWDB-1201
Revised 11/22/2010

Uses
WIF L080045 

(2009)
WIF L090102 

(2010)
SP L1000087 

(2013)

Board 
Participation 

(Future)
Low Interest 
Loan (Future)

Total TWDB 
Cost Other Funds Total Cost

Construction 
Construction $0 $0 $19,282,000 $261,905,413 $23,060,000 $304,247,413 $0 $304,247,413

Subtotal Construction $0 $0 $19,282,000 $261,905,413 $23,060,000 $304,247,413 $0 $304,247,413

Basic Engineering Fees 
Planning + $6,339,461 $0 $0 $0 $0 $6,339,461 $0 $6,339,461
Design $11,500,000 $1,500,000 $5,000,000 $0 $0 $18,000,000 $0 $18,000,000
Construction Engineering $0 $0 $1,905,000 $2,365,000 $0 $4,270,000 $0 $4,270,000

Basic Engineering Other ** $0 $0 $0 $0 $0 $0 $0 $0

Subtotal Basic Engineering Fees $17,839,461 $1,500,000 $6,905,000 $2,365,000 $0 $28,609,461 $0 $28,609,461

Special Services
Application $0 $0 $0 $0 $0 $0 $0 $0
Environmental $4,925,330 $0 $2,156,222 $0 $0 $7,081,552 $0 $7,081,552
Water Conservation Plan $75,200 $0 $0 $0 $0 $75,200 $0 $75,200
I/I Studies/Sewer Evaluation $0 $0 $0 $0 $0 $0 $0 $0
Surveying $916,165 $200,000 $0 $0 $0 $1,116,165 $0 $1,116,165
Geotechnical $255,805 $0 $0 $0 $0 $255,805 $0 $255,805
Testing $0 $0 $0 $2,500,000 $0 $2,500,000 $0 $2,500,000
Permits $0 $0 $0 $0 $0 $0 $0 $0
Inspection $0 $0 $0 $9,082,587 $0 $9,082,587 $0 $9,082,587
O&M Manual $0 $0 $0 $0 $0 $0 $0 $0

Project Management (by engineer) $0 $0 $0 $0 $0 $0 $0 $0
Pilot Testing $0 $0 $0 $0 $0 $0 $0 $0
Water Distribution Modeling $0 $0 $0 $0 $0 $0 $0 $0

Special Services  Other **Environmental 
Mitigation $400,000 $100,000 $0 $0 $0 $500,000 $0 $500,000
Special Services  Other 
**Environmental/ROW Legal Services $500,000 $2,000,000 $0 $0 $0 $2,500,000 $0 $2,500,000

Subtotal Special Services $7,072,500 $2,300,000 $2,156,222 $11,582,587 $0 $23,111,309 $0 $23,111,309

Other
Administration $1,267,804 $0 $0 $0 $0 $1,267,804 $0 $1,267,804
Land/Easements Acquisition $0 $0 $0 $0 $0 $0 $20,000,000 $20,000,000

Water Rights Purchase (If Applicable) $0 $0 $0 $0 $0 $0 $0 $0

Capacity Buy-In  (If Applicable) $0 $0 $0 $0 $0 $0 $0 $0
Project Legal Expenses $0 $0 $0 $0 $0 $0 $0 $0
Other **  $0 $0 $0 $0 $0 $0 $0 $0

Subtotal Other Services $1,267,804 $0 $0 $0 $0 $1,267,804 $20,000,000 $21,267,804

Fiscal Services
Financial Advisor $150,000 $48,000 $65,000 $516,200 $116,400 $895,600 $0 $895,600
Bond Counsel $140,000 $60,000 $75,000 $339,800 $76,600 $691,400 $0 $691,400
Issuance Cost $10,000 $15,000 $0 $31,000 $7,000 $63,000 $0 $63,000
Bond Insurance/Surety $0 $0 $0 $0 $0 $0 $0 $0
Fiscal/Legal $0 $0 $0 $0 $0 $0 $0 $0
Capitalized Interest $0 $0 $0 $0 $0 $0 $0 $0
Bond Reserve Fund $0 $0 $0 $0 $0 $0 $0 $0
Loan Origination Fee $0 $0 $0 $0 $0 $0 $0 $0
Other **  Financial Analysis $211,254 $0 $0 $0 $0 $211,254 $0 $211,254
ROW; Appraisal/Negotiation Services $500,000 $1,000,000 $0 $0 $0 $1,500,000 $0 $1,500,000

Subtotal Fiscal Services $1,011,254 $1,123,000 $140,000 $887,000 $200,000 $3,361,254 $0 $3,361,254
Contingency

Contingency $808,981 $192,000 $270,778 $0 $0 $1,271,759 $0 $1,271,759
Subtotal Contingency $808,981 $192,000 $270,778 $0 $0 $1,271,759 $0 $1,271,759

TOTAL COSTS $28,000,000 $5,115,000 $28,754,000 $276,740,000 $23,260,000 $361,869,000 $20,000,000 $381,869,000

Other ** description must be entered

+ For Planning applications under the EDAP Program, please break down Planning costs as follows:

0

0

0

0

0 0 0 0

PROJECT BUDGET - Coastal Water Authority

Category A

Category B

Category C

Category D

Total Planning Costs



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 

 

Chapman
Typewritten Text
D61. Project Information Form



Chapman
Typewritten Text
D64. Surface Water Affidavit

Chapman
Typewritten Text
Please see Attachment C52 for the contract between                             the City of Houston and the Coastal Water Authority. 





Buddy Garcia, Chairman 

Larry R. Soward, Commissioner 

Bryan W. Shaw, Ph.D., Commissioner 

Mark R. Vickery, P.G., Executive Director 

TEXAS COMMISSION ON ENVIRONMENTAL QUALITY 
Protecting Texas by Reducing and Preventing Pollution 

September 4, 2009 

TO: All Persons on Mailing List 

RE: TCEQ Docket No. 2009-0912-WR, Application No. 08-4261A to Amend COA No. 
08-4261; In the matter of an amendment to a water right by the City of Houston. 

The above-referenced matter is scheduled to be considered by the Texas Commission on 
Environmental Quality on September 23, 2009 at 9:30 A.M. in Room 201 S, Building E, 12100 Park 
35 Circle, Austin, Texas. The Commission will consider whether notice is required for this 
application, and if so, what type of notice will be required. The Executive Director's memorandum 
and recommendation and other documents related to this matter may be found at 
http://www. tceq.state. tx. us/permitting/water_ supply/water_ rights/wran.html. 

Should you need any additional information, please contact Melissa Chao at the Texas Commission 
on Environmental Quality, Office of the Chief Clerk, (512) 239-3300. 

~:L~ 
LaDonna Castafiuela 
Chief Clerk 

LDC/mc 

P.O. Box 13087 • Austin, Texas 78711-3087 • 512-239-1000 • Internet address: www.tceq.state.tx.us 



MAILING LIST 
CITY OF HOUSTON 

TCEQ DOCKET NO. 2009-0912-WR 

FOR THE APPLICANT: 
Ed McCarthy 
Jackson, Sjoberg, McCarthy & Wilson L.L.P. 
711 West 7th Street 
Austin, Texas 78701 

FOR THE EXECUTIVE DIRECTOR: 
Robin Smith, Staff Attorney 
Texas Commission on Environmental Quality 
Environmental Law Division, MC-173 
P.O. Box 13087 
Austin, Texas 78711-3087 
Tel: (512) 239-0600 
Fax: (512) 239-0606 

Iliana Delgado, Team Leader 
Texas Commission on Environmental Quality 
Water Supply Division, MC-160 
P.O. Box 13087 
Austin; Texas 78711-3087 
Tel: (512) 239-3678 
Fax: (512) 239-2214 

Steve Ramos, Project Manager 
Texas Commission on Environmental Quality 
Water Supply Division, MC-160 
P.O. Box 13087 
Austin, Texas 78711-3087 
Tel: (512) 239-6538 
Fax: (512) 239-2214 

FOR PUBLIC INTEREST COUNSEL: 
Mr. Bias J. Coy, Jr., Attorney 
Texas Commission on Environmental Quality 
Public Interest Counsel, MC-1 03 
P.O. Box 13087 
Austin, Texas 78711-3087 
Tel: (512) 239-6363 
Fax: (512) 239-6377 

FOR OFFICE OF PUBLIC ASSISTANCE: 
Ms. Bridget Bohac, Director 
Texas Commission on Environmental Quality 
Office ofPublic Assistance, MC-108 
P.O. Box 13087 
Austin, Texas 78711-3087 
Tel: (512) 239-4000 
Fax: (512) 239-4007 

FOR ALTERNATIVE DISPUTE 
RESOLUTION: 
Mr. Kyle Lucas 
Texas Commission on Environmental Quality 
Alternative Dispute Resolution, MC-222 
P.O. Box 13087 
Austin, Texas 78711-3087 
Tel: (512) 239-4010 
Fax: (512) 239-4015 

FOR THE CHIEF CLERK: 
Ms. LaDonna Castafiuela 
Texas Commission on Environmental Quality 
Office of Chief Clerk, MC-1 05 
P.O. Box 13087 
Austin, Texas 78711-3087 
Tel: (512) 239-3300 
Fax: (512) 239-3311 
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TEXAS COMMISSION ON ENVIRONMENTAL QUALITY 
INTEROFFICE :MEMORANDUM 

TO: 

THRU: 

FROM: 

Commissioners 

Todd Chenoweth, Director 
Water Supply Division 

Kellye Rila, Section Manager 
Water Rights Permitting & Availability Section 

Robin Smith, Attorney 
Environmental Law Division 

SUBJECT: City of Houston 
Docket# 2009-0912-WR 

DATE: June 24, 2009 
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Application No. 08-4261A to Amend Certificate of Adjudication No. 08-4261 
Trinity River, Trinity River Basin, · 
Harris, Polk, Liberty, Chambers, Trinity, and San Jacinto Counties 

On June 9, 2006 the Texas Supreme Court issued an opinion in the case of Marshall v 
Uncertain. 1 The Court in that opinion considered the Commission's practices regarding notice 
and hearing for applications to amend a water right under Texas Water Code (TWC) § 11.122(b ). 
The Court held that it could not determine under the record in that case whether notice and a 
hearing would be required. The Court remanded the case to the Commission. 

The Court held that when reviewing the type of notice required for an amendment to a water 
right, the Commission must determine whether there could be an adverse impact from the 
application on other water rights or the environment beyond or irrespective of the full use 
assumption, explained below, The Court also held that the Commission must determine if the 
application could have an adverse impact on the public interest criteria: beneficial use, public 
welfare, groundwater effects, consistency with the state and regional water plan, compliance 
with administrative requirements, and conservation. 

The types of amendments that come within the Marshall decision are those amendments that do 
not already have a specific notice requirement in a rule for that type of amendment and that do 
not change the amount of water to be taken or the diversion rate. These amendments include 
changes in use, changes in place of use, or non-substantive changes in a water right. 

1 City ofMarshall et. al. v. City ofUncertain et. al., No. 03-1111 (Tx. June 9, 2006). 
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The purpose of this memo is to discuss the public notice that should be given in the above 
referenced application by the City of Houston in light of agency rules and the Court's decision in 
the case ofMatshall. 

Current Authorization and Application for Amendment 

The City of Houston (City) currently owns Certificate of Adjudication 08-4261 which authorizes 
the City, in conjunction with the Trinity River Authority (Owner of Certificate of Adjudication 
No. 08-4248), to maintain an existing dam and reservoir (Lake Livingston} on the Trinity River, 
Trinity River Basin, and impound therein not exceed 1,750,000 acre-feet of water. 

Certificate of Adjudication No. 08-4261 also authorize$ the City to divert and use 444,000 acre­
feet of water per year from Lake Livingston for municipal purposes at a diversion rate of 1,700 
cfs (765,000 gpm), and to divert and use not to exceed 458,800 acre-feet of water per year from 
Lake Livingston for industrial purposes at a diversion rate of 775 cfs (348,750 gpm). The time 
priority of the owner's right is September 23, 1959. 

Many special conditions apply which,include conditions for releases from Lake Livingston and 
the subordination of this certificate to numerous other rights in the Trinity River Basin. 

The City seeks to amend Certificate of Adjudication No. 08-4261 to add non-consumptive 
hydroelectric power generation as an additional authorized use for the water rights authorized by 
Certificate of Adjudication No. 08-4261. The City indicates hydroelectric power generation will 
only be conducted when water is released from Lake Livingston for another authorized 
purpose(s) such as water released from Lake Livingston fordownstream use, to meet priority 
calls, or to pass inflows when the conservation storage of Lake Livingston is full. 

Rules Related to Notice 

The Commission has rules concerning what notice is required for applications to amend a water 
right in 30 Texas Administrative Code (TAC) § 295J58. There are no rules that specifically 
provide notice for adding a purpose ofuse. Under 30 TAC § 295.158(c), no notice is required if 
no additional consumptive use is contemplated, no increase in diversion rate or period will be 
granted, and in the judgment of the Commission there is no potential for harming another water 
right. This application falls under this rule and does not require notice for the reasons set out 
below. 
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Texas Water Code 

This application for an amendment to an existing water right is governed by TWC § 11.122. 
TWC § 11.122(a) requires a water right holder, except as discussed above, to obtain a water right 
amendment if the holder is going to change the purpose of use or "otherwise alter a water right." 

TWC § 11.122(b) sets out the scope of the Commission's authority in reviewing applications to 
amend a water right. Staff notes that, in the application, the City is not asking for either an 
increase in the amount of water authorized for diversion or an increase in the rate of diversion. 
With that understanding of the application, it then becomes a duty of the Commission to approve 
the application "if the requested change will not cause adverse impact on other water right 
holders or the environment on the stream of greater magnitude than under circumstances in 
which the permit . . . that is sought to be amended was fully exercised according to its terms 
and conditions as they existed before the requested amendment, " and the application must meet, 
"all other applicable requirements, " of Chapter 11 of the TWC. The clause that requires the 
Commission to compare the requested amendment to the existing water right as if the existing 
water right was fully exercised is often referred to as the "full use assumption." 

Adverse Impact on Water Right Holders and the Environment 

Under the City of Marshall opinion, the Commission must evaluate whether an amendment can 
adversely impair other water rights or the environment beyond the full use assumption. Under 
the full use assumption, the addition of hydroelectric use can have no greater impact on other 
water right holders or the environment than the impacts to those interests under the existing 
certificate because the City is merely seeking to add a non-consumptive purpose of use to 
Certificate of Adjudication No. 08-4261 and the current special conditions in the certificate will 
still apply .. Adding hydroelectric use would not the change the amount water released or the 
amount of diversion authorized by the Certificate. Both before and after the amendment the 
amount of water diverted or released will be the same. Because there is no specific pattern of 
use in the certificates, the full use assumption requires the Commission to consider the existing 
certificate and the proposed amended certificate as potentially exercised under all lawful patterns 
of use. 

It makes no difference to other water right holders or the environment, whether the City is 
adding hydroelectric use to their rights in Lake Livingston. The effect. on streamflow, and 
therefore water available for downstream water right holders or the downstream aquatic 
environment, will be the same: hydroelectric use is non-consumptive and no additional 
diversions or releases will be made. Therefore with the full use assumption, the proposed 
amendment will not cause adverse impact to other water right holders or the environment. 
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Concerning whether there are impacts to water rights or the environment beyond the full use 
assumption, tlie.Executive Director believes that there are none for adding a purpose of use. This 
amendment is to add hydroelectric use to the water authorized by the certificate, and does not 
change a non~consumptive use to a consumptive use. In fact, the application would add a non­
consumptive use. 

Unless the existing permit requires a specific patt_ern of use, the E:xecutive Director does not 
believe that this is a proper factor to consider because patterns of use change due to weather, 
time of use, and needs of the appliqmt, and it cannot be specifically determined ahead of time 
how an applicant will use its water. 

Another issue is whether the Executive Director should consider if the applicant is using all of 
the water authorized in the existing water ·right. The Executive Director does not. believe that 
this is a proper factor to consider because it would discourage conservation and future water 
planning. 

Other Applicable Requirements 

Under TWC § 11.122(b ), the proposed amencb::iJ.ent must also satisfy all other applicable 
requirements ofTWC Chapter 11. The Supreme Court in theMarshall case itemized those other 
requirements. We turn now to a consideration of the requested amendments and those other 
requirements that the Supreme Court has told us are applicable. 

Administrative Requirements 

Staff has reviewed the application and has found that it meets all administrative requirements of 
the Texas Water Code Chapter 11. Notice fees have not been requested or paid. Therefore, this 
application has not been declared administratively complete. In the event the Commission 
recommends that notice is required, appropriate notice fees will be requested at that time and 
upon payment of notice fees the application will be declared administratively complete and 
accepted for filing with the Chief Clerk. 

Beneficial Use 

Proposed appropriations of state water must be for a beneficial use. Beneficial use is defined in 
TWC § 11.002( 4) as "the use of the amount of water which is economically necessary for a 
purpose authorized by this chapter, when reasonable intelligence and reasonable diligence are 
used in applying the water to that purpose and shall include conserved water." The applicant has 
asked that hydroelectric use be added as an authorized use in their certificate. Hydroelectric use 
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is recognized as a beneficial use by TWC § 11.023(a)(4). The City will only use water for this 
purpose when it is released for another purpose to efficiently use its water. 

Concerning whether an applicant should only be allowed to change the use for water that is being 
used, the Executive Director acknowledges that due to the nature of this application the 
additional use is being limited to water that is already being used, as requested by the applicant. 
However, in general, the Executive Director believes that limiting the change or additional use to 
the amount of water currently being used is inappropriate. The fact that the applicant may not be 
using all of their appropriated water does not mean . that there has not been or will not be a 
beneficial use of the water. In addition, this factor would discourage conservation and future 
water planning. The cancellation statutes, TWC §§ 11.171 - 11.186, provide that the 
Commission, in determining whether non-use is justified, will consider whether the purpose of 
use is consistent with the approved regional water plan. Also, TWC § 11.173(b)(3) exempts 

. from cancellation a water right that was obtained to meet demonstrated long-term public water 
supply or electric generation needs as evidenced by a water management plan and is consistent 
with projections of future water needs contained in the state water plan. 

We will consider whether the use is non-wasteful under "Avoidance of Waste and Achievement 
of Water Conservation" below. 

Protection of Public Welfare 

A proposed appropriation of state water must not be detrimental to the public welfare. No 
definition of "detriment to public welfare" is provided in the law. Therefore, the Commission 
has wide discretion in determining benefits or detriments to the public welfare. The City seeks 
to add hydroelectric use to their existing certificate. This type of multi-use certificate is 
authorized by TWC § 11.023( e). A multi-use certificate in this situation would allow the City to 
more efficiently and effectively utilize their existing water supply. The City states that the 
amendment to Certificate of Adjudication No. 08-4261 to add hydroelectric generation as an 
additional use will not be detrimental to the public welfare. In fact, the proposed amendment will 
actually benefit the public welfare by allowing the City to more efficiently and effectively utilize 
the existing water supply. There are no specific facts that would indicate that this use is not in 
the public welfare. 

The Executive Director does not believe that an applicant should only be allowed to amend the 
purpose of use for the water that is being used. The Executive Director believes that limiting the 
change or additional use to the amount of water currently being used is inappropriate for the 
reasons stated above. 

Another issue is whether the applicant should show that the additional use is as beneficial as 
some other use of the water. The Executive Director believes that this is inappropriate because 
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TWC §11.024 of the Texas Water Code, which provides for a preference of use, only applies 
when there are two pending applications for the same water.2 Also, a law that req~ired the Texas 
Commission on Environmental Quality (TCEQ) to give preference to municipal use was 
repealed several years ago. If the TCEQ is to weigh uses in granting permits, and deny permits 
that it does not think are the best use ofthe water, this would be a major change in TCEQ policy. 

The Executive Director's opinion is that there is no detriment to the public welfare by granting 
this application. 

Groundwater Effects 

A proposed appropriation of state water must consider effects of the proposed pennit . on 
groundwater or groundwater recharge. The Commission's Water Availability Model. (W AM) Js 
used to evaluate the availability of unappropriated water for new appropriations and takes inio' 
account both contributions to river flow caused by groundwater corning to the surface in the river 
(springs) and decreases in river flow caused by the river flowing over recharge features and 
losing surface water to groundwater recharge. The W AM contains channel loss factors that 
account for the gain or loss of river flow. These channel loss factors were developed by the 
expert engineering contractors hired by the Commission to develop the W AMs. 

The Trinity W AM includes the segment of the Trinity River (Lake Livingston) where the 
diversions under this permit occur. The Trinity W AM includes channel loss factors, however 
there are no channel losses associated with the Trinity River at the permitted diversion point. 

Concerning use of the Texas Water Development Board Groundwater Availability Models 
(GAMs) and information from the University of Texas Bureau of Economic Geology to assess 
groundwater impact, predictive simulations using the GAMs do not account for streamflow 
changes associated with pe1mitted surface water withdrawals or return flows. GAMs were not 
originally designed to address groundwater-surface water interactions and there are issues with 
using these models for that purpose.3 The GAMs are regional in nature and are not able to 
simulate groundwater-surface water interaction in detail.4 Both theW AMs and the GAMs h.ave 

2 Although there are no cases directly in point on this issue, see, City of San Antonio v. Texas Water Commission, 
407.S.W.2d 752, 764 (Tex. 1966) (discussing preferences of use in the context of competing water rights). See also, 
Tex. Water Code§ 11.147(c)(6), which provides that a factor for determining beneficial inflow requirements in an 
application is "the declarations as to preferences for competing uses of water as found in TWC § 11.024." 
(http://web2.westlaw.com/fmd/default.wl?tf=-
1 &amp;rs=WL W8.11 &amp;ifm=NotSet&amp;fn= top&amp;sv=Split&amp;tc=-
1 &amp;docname=TXWAS11.024&amp:ordoc=1 034726&amp:findtype=L&amp:db=1 000186&amp:vr=2.0&amp;r 
p=%2ffind%2fdefault. wl&amp;mt=Texas) 
3 Bureau of Economic Geology. 2005. Groundwater-Surface Water Interactions in Texas. August 2005. 
4 Mace, R., Austin, B. Angle, E. and R. Batchelder. 2007. Surface Water and Groundwater Together Again. Paper 
presented at State Bar of Texas 8th Annual Changing Face of Water Rights in Texas. San Antonio, Texas. 
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issues related to quantifying groundwater-surface water interaction; however, the WAMs were 
developed as a tool for surface water permitting. 

The Bureau of Economic Geology provides information about aquifer recharge rates.5 In 
general, these rates, where quantified, are applicable to aquifers or portions of aquifers. As such, 
they do not provide sufficient detail to determine interaction between surface and groundwater at 
discrete points. The application is located in the Lower Trinity Groundwater Conservation 
District (LTGCD).6 The Region H Water Planning Group 2006 Regional Water Plan does not 
indicate issues with groundwater or groundwater recharge directly related to the application. 7 

The amount of water diverted and released by the owner will be the same whether that water is 
drawn from the Trinity River (Lake Livingston) for the existing or proposed use. Thus, the 
diversion and release of the full authorized volume of water for the existing uses, municipal and 
industrial, will have no greater effect on groundwater resources or groundwater recharge than the 
non-consumptive use of water for hydroelectric power generation. Therefore, the Executive 
Director concludes that there is no potential groundwater issue involved with this application. 

Consistency with Regional and State Plans 

Water right applications are only granted if the application addresses a water supply need in a 
manner that is consistent with the state water plan and the relevant regional water plan, unless 
the Commission determines that conditions warrant a waiver of this requirement. The purpose of 
the state and regional water plans is to assess the likely future use of water and to develop 
strategies for meeting water supply shortfalls. The state and regional water plans generally do 
not address every possible change in individual water rights. According to the approved regional 
.water plan, hydroelectric generation is important to the economy in the area. Therefore, the 
Executive Director concludes that because of this statement in the regional water plan and 
because the state and regional water plans are not designed to cover this specific type of 
amendment, the requested amendment is consistent with the relevant regional water plan and the 
state water plan.-If the Commission determines that the amendment is not consistent with the 
relevant regional water plan and the state water plan, the Executive Director believes that it 
would warrant a waiver of the consistency requirement. 

5 Scanlon, B., Dutton, A. and M. Sophocleous. 2002. Groundwater Recharge in Texas. Water Research Fund Grant 
Contract No. 2000-483-340 
6 http://www .twdb .state.tx.us/mapping/maps/pdf/ gcd _only_ 8x ll.pdf 
7 2006 Regional Water Plan. Prepared as joint venture by Kellogg Brown & Root and Truner Collie & Braden for 
the Region H Water Planning Group for the Texas Water Development Board. December 2005. 
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In addition, the applicant states the proposed amendment will not aff~ct issues involving water 
supply. The City's water rights will still be available to meet demand projections found in the 
state and regional water plans just as they were prior to this proposed amendment. 

Avoidance of Waste and Achievement of Water Conservation 

The Commission has adopted rules to specify the type of water conservation plans that will be 
required for. amendments to existing water rights in 30 TAC § 295.9(4). The City is not 
increasing the amount of the appropriation. The City is adding hydroeiectric use to make more 
efficient use of the water already authorized. The City has submitted a water conservation plan 
covering all of their current uses. The plan has been reviewed and declared administratively 
sufficient. Sta.ff finds that the applicant can achieve water conservation and avoid waste. 

Conclusion. 

This application seeks an amendment to add hydroelectric use to existing municipal and 
industrial uses. The application does not seek an increase in either the amount of water diverted, 
or the rate of diversion. Under the full use assumption, the amendment will not have an adverse 
impact on other water right holders or the environment, and there are no negative impacts to 
other water rights or the environment beyond the full use assumption. The application does not 
raise any issues of beneficial use, detriment to the public welfare, groundwater· effects, 
consistency with the state and regional water plans, compliance with administrative 
.requirements, or avoidance of waste and achievement of water conservation. Commission rules, 
statutes, and case law allow this application to be processed without notice. Therefore, the 
Executive Director recommends that no notice be issued for this application. 



TEXAS COMMISSION ON ENVIRONMENTAL QUALITY 
INTEROFFICE MEMORANDUM 

TO: Chief Clerk 

THRU: Iliana Delgado, Team Leader 
Water Rights Permitting Team 

FROM: Esteban (Steve) Ramos, Project Manager 
Water Rights Permitting Team 

SUBJECT: City ofHouston 
Docket 2009-0912-WR 
ADJ 4261 

DATE: June 24,2009 

Application No. 08-4261A to Amend Certificate of Adjudication No. 08-4261 
Trinity River, Trinity River Basin, 
Harris, Polk, Liberty, Chambers, Trinity, and San Jacinto Counties 

Below is the caption for this application: 

Consideration of the notice required for the application of the City of Houston to amend i!s 
Certificate of Adjudication No. 08-4261 to add non-consumptive hydroelectric power generation 
as an additional authorized use. Hydroelectric power generation will only be conducted when 
water is released from Lake Livingston for another authorized purpose(s). Certificate of 
'Adjudication No. 08-4261 currently authorizes the City of Houston in conjunction with the 
Trinity River Authority (Owner of Certificate of Adjudication No. 08-4248) to maintain an 
existing dam and reservoir (Lake Livingston) on the Trinity River, Trinity River Basin, and 
impound therein not exceed 1,750,000 acre-feet of water. Certificate of Adjudication No. 08-
4261. also authorizes _the City to divert and use 444,000 acre-feet of water per year from the 
Trinity River (Lake Livingston) for municipal purposes, and to divert and use not to exceed 
458,800 acre-feet of water per year from the Trinity River (Lake Livingston) for industrial 
purposes. Executive Director has prepared a memorandum recommending that no notice be 
required. (Steve Ramos, Robin Smith) 
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CERTIFICATE OF ADJUDICATION" 

CERTIFICATE Of ADJUDICATION: 08-4261 OWNERi City of nouston 
~acer Division Dept. 
of Public Works 
1'. 0. llox 1562 
Houston, Texas 77002 

COUNTIES: Barris, J:'.olk, Liberty, 
Chambers, Trinity and San 
Jacinto 

PRIORITY DATE: December 30, 1913, 
and September 23, 
1959 

WATERCOURSE: Old River, tributary ·of 
the Trinity River and 
the Trinity River 

BASDl: Trinity R.i.ver 

liiHER.EAS, by finel decree of the 344th J.udi.cial District Court of Cham­
bers County, in Cause No. 344-Hl865, In Re; The Adjudic.at:l.cn of Water Rights 
in the Lower Trinity River Segment of the Trinity River Basin and the western 
portion of the Neches-Trinity Coastal Basin dated October 30, 1985 a right. 
·was recognized under Certified Filing 71ABCD, Permit l970C, Permit l974A and 
Permit 2621 to appropriate waters of the State of Texas as set forth below; 

NOW, Tl:I.EREFORE, this certificate of adjudication to appr~priate waters 
of the State of Texas in the T;iu.ity River Basin is issued. tc the City of 
Houston, ·subject t~ the following terms and conditions: 

1, IMPOUNDHENT 

A. Owner, in conjunction with the· Tr:l.nity Ri.ver Authority of 
· Texas under Certificate of Adjudication 08-4248, ··is. authorized 

to maiutai.n an existing dam and reservoir (Lake Livi-ngston) on 
the Trinity R.:!.ver and impound tberdn nat t:c exceed l, 750,000 
acre-feet of water. The east end of the dam is located ~ the 
Thomas Bradley Survey, Ahstr~ct 98, Polk County, '!exaa. 

B. Ownet, in conjunction with the Trinity River Authority of 
.Jexas under Certificate of Adjudication 08-4248, is authorized 
to complet11 construction of a dam and reservoir (Lake 
Wallisville) on the Trinity River .and impound therein not t.o 
exceed 51,600 acre-feet of water. Station 0 + 00 ·an the 
centerline of dam bears S 32"29'54111<1, 13,906.24 feet from the 
north~est corner of the S. Burney Grant, Abstract 7, Chambers 
County, Texas. 

c. Owner is authorized to maintain an existing 4700 acre-foot 
capacity off-channel reservoir (Lynchburg Reservoir) • The 
levee creating said reservoir is located in the Nathanial 

.Lynch Grant, Abstract 44, Harris County. 

D, · Owne:r is autho-rized to temporarily s):ore 10at.er diverted f-rom 
the Trinity River," in Lake lloustou located on the San Jacinto 
River in the San Jacinto River Basin. 

2. USE 

A. 

B. 

c. 

Owner is authorized to divert and use not: to ex>:eed 444,000 
acre-feet · of wat:.er per annum from the Tr:!.nit~ Ri.;.rer (Lake 
Livingsto"D.) and 10,000 acre-feet of -water f-rom the Trinity 
River (Lake Wa-llisville-when completed) for municipal 
purposes. 

Owne-r is also authorized to divert and use not to exceed 
458,800 acre-feet of water per annum from the TrinitY. R:l,ve-r 
(Lake Livingston), 28,000 acre-feet. of water per annum from 
the Trinity River (Lake Wallisville-when complet~4.) :and 31,600 · 
acre-feet of water per annum directly from. the. Triliity River · 
far industrial purposes. · 

o-.mer is authoriz.ed to divert and use 13,400 ,acre-feet cf 
water· per =urn ·from· the··."Trinit:y River and Old River to 
irrigate a maximum of .9350 acres o£ land within Chambers and 
Liberty co:un.ties. . 
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D. Owner is autl10rized to divert and use ·water authorized under 
tliis' certific:ar::e alid at.o:tad, in Lake· Houston and Lynchburg 
Reservoir for municipal and industrial purposes only. 

-E. Owner is authorized to use the water il!lpounded in the· 
aforesaid on-channel reservoirs for recreation purposes. 

3. DIVERSION 

A. Location and rate: 
(1) At a point on the Trinity River in the John A.. Williams 

Grant, Abstract 119, Liberty Cquuty, Texas, at a maximum 
rate of not to exceed 1700 cfs (765,000 gpm). 

(2.) At a point on the Trinity River in .the !Theodore Dorsett 
Grant, Abstract Z7, Liberty County, Texas, at a maximum 
rate of not to exceed 775 i:fs (348,750 gpm). 

{3) At a point on the Old River in the Hanry Griffith Grant, 
Abstract 12, Chambers County, Taxas, at a maximum rate of 
2.88 cfs (12.9,600 gpm). 

(4) At a point on the 'Xrinity River in the ll.B.ll.& c. Rll Co. 
Survey, Abstract 58, Chambers County, Texas, at a unspe~- · 
ified rate.. · 

B. Maximum combined rate: 3400 cfs (1,530,000 . gpm) upon 
completion of Lake Wallisville Dam. 

4: PRIORITY 

A. The time priority of awuar 1 s right is Decembe.:t: 30, l.9l3 to 
divert and use 31,600 acre-feet of water per annum for indus­
trial purposes; 13,400 acre-feet of water par annum for 
irrigation purposes at a diversion rate of 288 cfs (129,600 
gpm) at diversion point No. 3. 

B. The time priority of owner's right is September 23, 1959 to 
divert and use 444,000 acre-feet of water per annum , far 
municipal purposes and 458.800 acre-feet o£ water per annum­
for industrial purposes at · a diversion rate of 1700 cfs 
(765,000 gpm) at diversion point No. 1 and 775 cfs (348,750 
gpm)'at diversion point No. ·2. 

C. Upon completion of Lake Wallisville Dam and Reservoir the time 
priori~ of owner's right is September 23, 1959 to divert the 
remaining 10,000 acre-feet of water per annum for municipal 
purposes; tlte remaining .28,000 aere-faet of water for indus­
trial purpose and .the .maximum combined, diversion rnte of 3400 
cfs·(l,530,000 gpm). 

5 • SPECIAL CONDI'!IONS 

A.. Owners shall maintain a sluiceway in tll~ aforesaid Lake 
Livingston Dam at a bottom elevation of not more than seventy 
(70) feet above. mean sea .level, having .an.:openiTl& ;¢.not ·.less 

-than ninety-six '(96) inches in diameter and equ!'pped with a 
regulating gate for the purpose of allowing the free passage 
through the dam at all times of those waters to which lower 
users are lawfully entitled. Wnenever the Collllllissian finds 
that the owners are storing any waters to whicb. downstream 
appropriators or lawful divarters are ent:itled, the owners 
shall· release same to said appropriators or lawful divarters 
on the order of the Texas Water Commission, 

B. Owners are authorized and -required to operate the Lake 
Livingston dam and reservoir described in this certificate of 
adjudication in conjunction ~th the Lake Wallisville Qam and 
reservoir which are required to be constructed on the ~rinity 
River in Chambers County, Te:tas. The total wate'r available 
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c. 

D. 

:E. 

F. 

G. 

. ll. 

l. 

from both projects shall be divided between the owners so that 
the City shall receive seventy per cent {70%) and the 
Authority shall receive thirty per cent (301.) thereof and that 
the specific quantitit-ies for each sba.J.~, if necessary, be 
adjusted so as to divide the total available water between the 
owners io such proportions. 

Owner shall install and maintain .a met;er::lng instrument at each 
diversion point which will automatica.l.ly record the total 
amount of water diverted. Owner shall ~ke determinations of 

· water surface elevations in Lake Livingston Reservoir by means 
of recording gauges· set to U. S. Coast and Geodetic Survey 
datum, each of which shall be protected by a well house 
de~igned for such purposes and the Commission shall be 
furnished complete records of such dat:e:cnina.tions. Owners 
shall relocate, or cause to be relocated, all existing stream 
flow stations which may be inundated or imJ?aired by the 
reservoir and establish, or cause to be ·established, suclt 
other recording stream flow stations as the Commission may 
deem necessary to record inflows into the reservoir. Owner 
shall maintain daily records of waters :released through tne 
reservoir authorized herein for downstream use. All stream 
flow stations shall be set to the same datum described above 
and the Commission shall be fu:tnished c0111plete :records of the 
data he-rein req~red to be kept. The meteriDg instruments, · 
the gauges for well houses, and the stream flow stations and 
the installation, design and operation thereof shall be 
subject to approval of the Commission. 

Owner is authorized to use the bed and banks of the 'l:rinity 
R:iver, below the aforesaid dams .(Lake Livingston and Lak.e 
Wallisville) , to convey and deliver wat:.!!r to be appropriated 
hereunder to downstream.diversion points. 

Owner is authorized to use all of the water diverted from the 
!trinity River Basin in the San Jacint:o River Basin, the 
:trinity-San Jacinto, the San Jacinto-Brazos, and the western 
portion· of the. Neches-Trinity Coastal Basins, excluding 
Bolivar Peninsula. 

Owner is authorized to convey the wat:er diverted from the 
Trinity River at: Diversion Point No. I. authorized herein by 
pipeline, canal and the bed and banks of Luce Bayou, for 
temporary storage in Lake Houston located on the Sat~, Jacinto 
River in the San Jacinto River Basin. 

Owner's use of the bed and banks of .Luce Bayou as authorized 
herein shall not interfere with . ·any rights .he1.d under 
Certificate· of ·Adjudication 10-3979 in the. San Jacinto River 

. ·Basin issued· by. the Commission •. Any .pLans.··and .specif~cations 
. in . connection with. such use shall make . all . necessary .and 

specific· provisions for the protection of the on-channel 
·reservoir, .the: •. off-channel .. :reserv.oi.r .. :and .. the ··.p=ping 

:. facilities .. authorized ·by such cert~fica t:e · of.· adjudication and 
· all other rights in connection therewith. · 

Owner' ·S .rish t "is · .:subo:t:d:!:na te ·. to. any :cl.a.im-JII!"·;waters · c..f the 
'I:rinity River Basin imported into and/ or .,miginating in and 
above Lake Lewisville Reservoir, Grapevine Reservoir, Lake 
Worth .Reservoir, and Lake Ray B.llbbard Reservoir, and shall not 
constitute any limitation upon the granting of permits by the 
Commission for the impoundment and use of waters above the 
said four named reservoirs. 

This certificate is further subordinate to any claim on waters 
imported a:nd/or originating in the Trinity River .Basin above 
Lake Livingston reservoir authorized herein, that cot'l.ld be 
impounded by: 1) ..xist.ing reservoirs; Z) by reservoirs for 
which permi.ts have b~en granted or ce:rtificatea of 
adjudication issued and the construction of such reservoirs is 

3 
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incomplete; j) by reservoirs' for which applications are now 
pending before the C:oiimlissiou; or 4) by the following proposed 
re_ser:vai:rs as shown in· the Master Plan J,l.eport of the Trinity 
River Authority of Texas dated April 18. 1958, but only to the 
extent necessary to insure a dependable yield from each such 
proposed :reservoir as shown opposite the respective names, 
to-wit:: 

Res.e1:'Voir Name 

Big Fossil 
Tehuacana 
Tennessee Colony 
t;Jpper Keech:!. 
'Lower Keech:!. 
llig Elkhart 
Little Elkhart 
Hurricane Bayou 
lledias 
Nelson 
Harmon 
Gail 
blllstang 
Caney 
Long King 

Dependable Yield (MGD)* 

0.5 
61.0 

362.0 
13.6 
20.5 
11.0 

6.2 
15.6 
95.5 
14.6 

7.4 
16.6 
13.2 
13.5 
18 .• 5 

*Million Ga~lons per Day 

It is the intent herein that this certificate of adjudication 
shall not constitute a prior claim against upstream flows· 
necessary to produce dependable yields :Ln the aggregate amount 
from future :reserVoirs hereinabove l:l..sted. Except for the 
Tennessee Colony Reservoir, nothing herein shall prohibit the 
construction of future rese1:'Voirs ac di.ffe:rent loc:ati011s, of 
different dimensions, or the combination of reservoirs as 
substitutes for the· above-listed future reservoirs; provided, 
however, that such modifications in d:imensions, locations or 
the combination o.f reservoirs shall not dilliinish the depend­
able yield of the reservoir authorized herein in excess of the 
diminution which would be occasioned by the .construction of 
such rese1:'Vo;l.rs ·with tne respect:ive dependable yields as 
hereinabove listed. Tennessee Colony Reservoir may be mod­
ified as to location and dimension provided that any such 
modification shall likewise not further diiili.nish the depend­
able yield of the reservoir authorized herein. 

J. This certificate of adjudication is specifically subordinate 
to the :present and .future' use and reuse- -and 'collBumptive use of 
·any return flows •from waters impounded i.n each ·of "the existing 
.and ·above described proposed reservoirs and the. return flows 
·from ·water ·imported into the river ··basin,· ·for· municipal .and 
industrial pu~poses within. the. Tr.inity River llasin ·above Lnke 
L"ivingston,.notw±thetanding: the -re .... entry :.of .such· return flows 

·into a public:· stream ·they· may neverthel:ess· ·be used again, 
· diverted and routed through such treatment. facilities as may 

be considered .·. necessary for their . purification, under 
: . .'aut:ho:dty _ .of· =p.erm:lts :.:he,retofore or· :·he:rea!J;er ·::±ssued ·by ··the 

Texas Water Commission for such purposes in the upstream 
watershed. This certificate is also subordinate to the 
present · and future use and reuse for navigation purposes of 
the return flows from the me.tropolHa.n areas of Dallas and 
Fort Worth in their'' natural flowing state and by :l..mpoundment 
in pools created by· locks and appurtenances within the river 
and navigation channels; and further, such return flows shall 
be allowed to pass through the reservoir authorized herein to 
the extent necessary to provide navigation below said reser­
voir and the rights hereby acquired shali be subordinate to 
such uses. 
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K. 

L. 

Owner may divert water £:rom Diven ion Po:i.nt No. l not to 
exceed 902,800 acre-feet of water per annum. Owner may divert 
from Diversion Point No. 2 up to 450,000 acre-feet of water 
per annum, provided that the total amount diverted at both 
diversion points must ·not exceed a total of 902,800 acre-feet 
of water per annum. 

Owner may not exercise the right to divert and use that 
portion of the water authorized herein which is to be diverted 
from Lake Wallisville for any purposes unt:i.l construction of 
the aforesaid reservoir is complete and owner applies for and 
is granted a diversion point or points and a rate of diversion 
from said reservoir. 

J. 

11.. Canst:ruction of. the Wallisville dam, reservoir and related 
facilities authorized or required by th:i.s certificate of 
adjudication shall be in accordance with plans approved by the 
'l'exas Water Commission and shall be started and completed 
within the time limits established by the Commission. 

N. Owner shall lllRintain a suitable outlet in the aforesaid dams 
authorized herein to allow the free passage of water that 
owner is not entitled to divert or impouad. 

0. Owner shall make no diversions of water £ram the diversioa 
points, downstream of the Lake Wallisville dam, except to the 
extent that water for such diversioas is released from the 
aforesaid reservoir. 

The locations of pertinent features related to th:i.s certificate a.re 
shown on Pages 16, 18, 20 and 21 of the l.owar Trin:l..ty l!.ivar .. Segment 
Certificates· of Adjudication Maps, copies of whicl1 are loc:a.t.ed in the offices 
ol the Texas Water Commission., Austin, Texas and the l!arr:i.s, Polk, ·Liberty, 
Chambers, TrinitY. and San Jacinto County Clerks. 

This certificate of adjudication is issued subject to all tems, con­
ditions and provisions in the final decree of the 344th .Judicial Distd.ct 
Court of Chambers County, Texas, in Cause l~o. 344-10865, In· Re: The Adju­
dication of Water Rights in the Lower Trinity River Sepent of the Trinity 
River Basin and the western portion of the Neches-Trinity Coastal Basin dated 
October 30. 1985 and supersedes all rights of the owner asserted in that 
cause. 

This certificate of adjudication is issued subject ·to senior and superi­
or water rights in the Trinity River Basin. 

This certificate of adjudication is issued ·subject to the. ·Rules of the 
Texas Water Commission and its ·continuing right of supervision of State water 
resources. consistent with the ·public. policy of the State as set forth in the 
Texas Water Code. 

TEXAS WA'l'ER CO.t1MISSION 

e~,!~/ 
DATE ISSUED: 

JU/1 D 1986 

ATTEST: 
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TEXAS COMMISSION ON ENVIRONMENTAL QUALITY 

A.lVJENDMENT TO A 
CERTIFICATE OF ADJUDICATION 

CERTIFICATE NO. 08-4261B TYPE§ 11.122 

Owner: 

Filed: 

Purposes: 

City ofHouston 

April 29, 2009 

Municipal, Agricultural, 
Industrial, and Recreation 

Watercm.u·se: Trinity River 

Address: 

Gr811ted: 

Counties: 

611 Walker 
Houston, Texas 
77002 

MAY 0 5 2009 
HalTis, Polk, Liberty, 
Ch81n bers,' Trinity, 
and San Jacinto 

Watershed: Trinity River Basin 

·wHEREAS, Certificate of Adjudication No. 08-4261 authorizes the City of Houston to 
maintain multiple d8lns 811d reservoirs on the Trinit.Y River, Trinity River Basin, and an off 
ch81mel reservoir for recreation purposes. Certificate of Adjudication No. 08-4261 also 
authorizes the City of Houston divert and use water from three points on the Trinity River, and 
one point on the Old River for municipal, agricultural and industrial purposes at a maximum 
combined diversion rate of 3,400 cfs (1,530,000 gpm). Multiple Special Conditions apply; and 

\VHEREAS, the City of Houston has a concmTent pending application, designated as 
. application No 08-4261A; and 

\VHEREAS, the Owner requests a correction to Certificate of Adjudication No. 08-4261 
to include a fifth diversion point which was inadvertently omitled during the drafting of the 
Certificate, but was included in the Final Determination and the Final Judgement of the City's 
adjudication of it's water right; and 

\VHEREAS, pursuant to 30 Texas Administrative Code § 50.145, the Executive Director, 
on his ovm motion or at the request of a permittee, may make a nonsubstantive correction to a 
permit without fon11a1 amendment .and public notice procedures to cmrect a clerical enor and to 
describe more accurately the point of di·version; and 



WHEREAS, the Texas Cmmnission on Environmental Quality finds that jurisdiction 
over the application is esta'Qlished; and 

"WHEREAS, no requests for a contested cas~ hearing were received for this application; 
and 

Y\THEREAS, the Commission has complied with the requirements of the Texas Water 
Code and n1les of the Texas Commission on Environmental Quality in issuing this amendment; 

NOW, THEREFORE, this amendment to Certificate of Adjudication No. 08-4261 
designated Certificate of Adjudication No. 08-4261B, is issued to the City of Houston, subject to 
the following conditions: 

1. DIVERSION 

a) In addition to the previous authorization, Owner is now authorized to 
divert water from a point on the Trinity River which bears S 48° 19'W, 
1109 feet from the northeas.t comer of the William ~TJ:ritlock Survey, 
Abstract No 118, in Liberty County, Texas. 

b) In addition to the previous authorization, OWI1et is authorized to divert the 
water from the new diversion point at a maximum rate of 775.0 cfs 
(348,750gpm), and a combined maximum diversion· rate of 3400.0 cfs 
(1,530,000 gpm) for all points authorized by the Certificate. 

This amendment is issued subject to all terms, conditions and provisions contained in 
Certificate of Adjudication No. 08-4261, except as specifically amended herein. 

This amendment is issued subject to all supe:rjor an~ senior water 1ights in the Trinity 
River Basin. 

Owner· agrees to be bound by the terms, conditions and provisions contained herein and 
such agreement is a condition precedent to the granting of this amendment. 

All other matters requested in the application whicl1 are not specifically granted by t}.lis 
amendment are denied. 

This amendment is issued subject to the Rules of the Texas Cmmnission on 
Enviro1m1ental Quality and to the right of continuing supervision of State water resources 
exercised by the Co~ission. 

MrJZU 
For the Commission 

Date issued: MAY 0 5 2009 
Page 2 of2 



TEXAS COMMISSION ON ENVIRONlVIENTAL QUALITY 
P.O. Box 13088, MC-160 
Austin, Texas 78711-3088 

Telephone No. (512) 239-4691 FAX (512) 239-4770 

APPLICATION FORAMENDlVIENT TO A WATER RIGHT 
01 REOUIRING MAILED AND PUBLISHED NOTICE 
X NOT REQUJRlNG MAILED AND PUBLISHED NOTICE 

Reference Texas Administrative Code§ 295.158(b) or (c) 

Notice: This form will not be processed until all delinquent fees and/or penalties owed to the TCEQ or the Office of the 
Attorney General on behalf of the TCEQ are paid in accordance with the Delinquent Fee and Penalty Protocol. 

·Customer Reference Number (ifissued): CN600128995 
~~~~~~~~~~~ 

Note: If you do not have a Customer Reference Number, complete Section II of the Core Data Form (TCEQ-10400) and submit it with this application. 

1. Nam6: City of Houston c/o Michael S. Marcotte, P .E., D. \VRE, BCEE, Director of Public W orlcs & Engineering 
Address: 611 Walker, 25th Floor · 

Houston, TX 77002 
Email Address: Fax: (713) 837-0435 

2. Applicant owes fees or penalties? NO 

3. 

If yes, provide the amount and the nature of the fee or penalty as well as any identifying number: 

Dl Permit No. ___ _ 'l5( Certificate of Adjudication No. 08-4261 

Stream: Trinitv River Watershed: 
Reservpir (present condition, if one exists): 

County: _J.....,n..,..·n....,jty.,__ __ 

Trinity River Basin 
Good 

4. Proposed Changes To Water Right Authorizations: 

Add additional use for the purpose of hydroelectric power generation- see attached suppl~mental statement for 
additional information. · 

(ATTACH ADDlTIONAL PAGE AS NECESSARY, ATIACH MAP/PLAT DEPICTING PROJECf LOCATION, DIVERSION POINT, PLACE OF USE AND OTHER PERTINENT DATA) 

5. I understand the Agency may require additional information in regard to the requested amendment before considering 
this application. 

6. I have partially submitted the required fees herewith. Please calculate any additional required fees and notify us of the amount. 

CityofHo~ton ~ ..fS .n ~ 
By: u~~ {JfhX===-qe· Michael Marcotte, P.E., D.WRE, BCEE, 
Its: Director ofPuolic Works & Engineering 

Subscribed and sworn to me as being true and correct before me tbis 

GUADALUPE V. MUSSIO 
Notary Pl!blic, State of Texas 

My Commlsslon Expl~ 0012C12012 

Page 1 



SUPPLEMENTAL STATEMENT IN SUPPORT OF THE CITY OF HOUSTON'S 
APPLICATION TO AMEND CERTIFICATE OF ADJUDICATION 08-4261 

I. OWNER 

City of Houston is a municipal corporation, body politic and Home Rule City created and 
operating pursuant to the Constitution and applicable general laws of the State of Texas. As 
evidenced by Certificate of Adjudication No. 08-4261, Houston owns the right to store and 
beneficially use water stored in Lake Livingston Dam and Reservoir on the Trinity River, which 
was constructed and is operated in coop,eratio~ with the Trinity ~ver Authority pursuant to a 
contract dated September 2, 1964. · 

II. BACKGROUND 

Certificate of Adjudication 08-4261 authorizes Houston, in conjunction with the Trinity 
River Authority1 to· maintain an existfug dam and reservoir (Lake Livingston) on the Trinity 
River Basin, and impound therein not to exceed 1,750,000 acre-feet of water. Certificate of 
Adjudication 08-4261 authorizes Houston to divert and use, not to exceed, 898,800 acre-feet of 
water to use for domestic, municipal, industrial,- and agricultural purposes. A copy of Certificate 
of Adjudication No. 08-4261 is attached hereto as Appendix 1. The Trinity River Authority's 
rights in Lake Livingston are evidenced by Certificate of Adjudication No. 08-4248. 

III. CHANGE PROPOSED 

Houston seeks to add non-consumptive hydroelectric power generation as an additional 
authorized use of the water rights authorized by Certificate of Adjudication No. 08-4261. 
Hydroelectric power generation will only be conducted when water is released from Lake 
Livingston .for another authorized purpose(s) (e.g., water released from Lake Livingston for 
downstream use, to meet priority calls, or to pass inflows when the conservation storage of Lake 
Livingston is full). 

IV. REASON FOR CHANGE 

Houston and the Trinity River Authority have negotiated a memorandum of 
understanding with, . East Texas . Electric Cooperative ("ETEC") to generate renewable 
hydroelectric power at Livingston Dam (the "ETEC MOU"). A copy of the ETEC MOU is 
attached hereto as Appendix 2. 

V. NOTICE 

This amendment application is filed pursuant to Section 11.122(b ), Texas Water Code. 
· For the reasons set forth below, notwithstanding the Texas Supreme Court's decision in City of 

Uncertain v. City of ·Marshall, 206 SW3d 97 (Tex. 2006), no notice is required for this 
amendment. The changes contemplated by this Application, when granted, will not have any 

1 The Trinityr.J.ver Authority is filing a complimentary application to amend Certificate of Adjudication No. 08-4248 
to seek authorization to use the waters released from Lake Livingston for hydroelectric power purposes. 
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increased impact on downstream water right holders or the environment greater than the existing 
impact of currently authorized operations under Certificate of Adjudication 08-4261, as it exists 
prior to this amendment. Moreover, there are no public welfare issues associated with this 
amendment, nor is there any requirement for this type of amendment to be considered in the 
applicable water plans. The proposed amendment will not have any effect on groundwater 
resources as the generation of hydroelectric power will be wholly ancilliary to existing releases 
from Lake Livingston. Finally, Houston has an approved water conservlrti.on and drought 
management plan, a copy of which is attached hereto as Appendix 3. The City's analysis of the 
Marshall decision is discussed in greater detail below. 

On June 9, 2006, the T€xas Supreme Court ruled. on the issue ofwhethernotice and an 
opportunity for hearing are required when a proposed water right amendment filed pursuant to 
Section 11.122(b), Texas Water Code~ requests to add or change purposes of use, but does not 
seek to increase the amount of water diverted or the rate at which such water is diverted. See 
Marshall, supra. Although the Marshall Court did conclude that the "'full-use assumption" was 
intended to limit the TCEQ's evaluation, the Court found that TCEQ, when issuing a water right 
amendment, cannot limit its. evaluation to whether the requested change adversely impacts other 
water right holders or the environment. The Court concluded that TCEQ must also assess 
several "limited public interest criteria" in detennining whether to issue notice on an application 
to amend a water right filed under Section 11.122(b). Such criteria include those found in Texas 
Water Code, Section 11.134(b) that are not 1) specifically identified in Section 11.122(p) (i.e., 11

• 

. . that the requested change does not adversely impact other water rights holders or the on­
stream environment any more than would full use of the permitted right"), or 2) those criteria 
that are inapplicable to the proposed water right amendment. 

For a water right amendment that does not seek to increase the amount or rate of 
diversion, the Marshall Court concluded that the "other applicable requirements" of Chapter 11 
to which Section 11.122(b) :r:efers include: 1) whether the application conforms with the agency's 
administrative requirements; 2) whether the amendment is intended for a beneficial use; 3) 
whether the amendment is not detrimental to the public welfare; 4) the effects, if any, of the 
application on groundwater or groundwater recharge; 5) whether the amendment is consistent 
with the state water plan and regional water plan; and, 6) whether the applicant has provided 
evidence that reasonable diligenc~ will be used to avoid waste and achieve water conservation. 
In its decision, the Marshall Court indicated that TCEQ should be able to determine "from the 
face of a proposed amendment" whether these criteria are met or "are not implicated by a 
particular amendment application, 11 in which event a contested ca~e hearing is not necessary. 

The Court did not require TCEQ to issue notice or provide an opportunity for a contested 
case hearing if, in its review of an application, the agency could determine "from the face of a 
proposed amendment" that such criteria had been met or were not implicated by the amendment. 
For the reasons set forth below, including the full-use assumption, the City believes that the 
Commission can issue the City's proposed amendment to authorize hydroelectric power as a 
purpose of use to Certificate of Adjudication No. 08-4261 without notice pursuant to TCEQ 
regulations at 30 TAC § 295.158(c) and in compliance with the direction of the Supreme Court 
in Marshall. The information set forth below supports this conclusion: 
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A. Applicant Information 

Name of Applicant 
Address: 

Principal Contact: 

Telephone: 
Fax: 

The City ofHouston 
611 WaTh:~r, 25th Floor 
Houston, Texas 77002 
Michael Marcotte, P.E., D.WRE, BCEE, Director ofPublic 
Works & Engineering 
(713) 837-0448 " 
(713) 837-0435 

B. Administrative Requirements and Fees 

This Application, inc~uding the attachments hereto, provides relevant information to 
address the pertinent requirements of Texas law, including by way of example administrative 
requirements of 30 TAC § 295, Subchapter A and the requirements of Texas Water Code 
Chapter 11, necessary to amend the Certificate pursuant to Section 11.122(b), Texas Water 
Code. 

In accordance with 30 TAC § 295.131 and subsequent rules relating to fees, the City is 
enclosing Check No. 6433 payable to TCEQ in the amount of $125.00 in payment of the 
application fee and preliminary estimated recording fees. The City requests TCEQ to determine . 
. any additional information or fees that may be required. Upon receipt of such determination, the 
City will forward such additional information and fees to the Commission, as may be requested. 

C. Beneficial Use 

Section 11.134(b )(3 )(A), Texas Water Code, requires that proposed appropnations of 
water be intended for a beneficial use. The "beneficial use" of water is defined in Section 
11.002(4), Texas Water Code, and 30 TAC § 297.1(8), as the, use of water 11Which is. 
economically necessary for a purpose authorized by [Chapter 11 of the Texas Water Code]. 11 The 
use of water for hydroelectric power generation purposes is identified in both Section 
11.023(a)(4) l\ffid 11.024(4), Texas Water Code, as a purpose for which water may be diverted 
ar.td beneficially used. Hydropower use is defined in 30 TAC § 297.1(23) as "the use of water 
for hydroelectric and hydromechanical power and for other mechanical devices oflike nature." 

The City intends for its hydroelectric power generation use of the existing water 
authorized by Certificate of Adjudication No. 08-4261 to be secondary and, in fact, purely an 
incidental by-product to its. existing authorized diversions and releases 'for municipal, industrial 
and irrigation purposes. Specifically, hydroelectric power generation use will only occur when 
the City releases water from Lake Livingston for its existing downstream uses or to meet other 
requirements of the terms and conditions of the Certificate and/or Texas law. The City does not 
anticipate modifying its schedule for releases and/or its downstream usage patterns either to 
accommodate or facilitate the requested hydroelectric power generation use. 

By utilizing its existing water rights to facilitate hydroelectric power generation the City 
is assisting in the creation of a beneficial renewal energy source and receiving some 
compensation capable of being used to offset the City's overall operations costs at no additional 
cost to its customers or taxpayers. The City's proposed amendment will simply enhance the 
City's ability to make more efficient non-consumptive beneficial use of the water authorized for 
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diversion m1.der Certificate of Adjudication No. 08-4261. Thus, for both economic and 
conservation purposes, it is beneficial and necessary for the City to secure the requested 
hydroelectric power generation use authorization. 

D. Public Welfare 

As discussed above,. the proposed amendment will enhance the City's ability to continue 
to provide water for beneficial use purposes, as defined under the Tex.as Water Code. Such 
action is consistent with the City's intent to protect the public welfare, and will certainly not be 
detri±nental to the public welfare, as is addressed by Texas Water Code Section 11.134(b)(3)(C). 
The proposed amendment will benefit the public welfare by improving the City's ability to more 
effectively and efficiently utilize its existing water suppli~s to address multiple demands for 
water, including non·consumptive use of water to create a renewable, lower cost energy source 
with less environmental impacts to other natural resources, i.e., our air supply in a region of the 
state already under a State Improvement Plan ("SIP") for air attainment, as well as . generate 
revenues to off·set customer costs. 

The non·consumptive use of non·potable water to generate electricity as a renewable 
energy so'urce at no cost to the City's water ratepayers and, in fact, at a profit provides a benefit 
to the public. Additionally, the City's proposed amendment will not result in environmental 
impacts, as water will continue to be diverted and utilized within the confines of Certificate of 
Adjudication No. 08·4261 's existing amount, diversion point, rate of diversion, and pattern of 
diversions. The City's proposed addition of hydroelectric power generation use authorization· 
under its existing water right will not result in the diversion or consumption of any additional 
water supplies, but will allow the City to maximize the efficient beneficial use of its existing 
water supplies. As discussed, by this amendment the City is not seeking to increase either .its 
authorized amount of diversions or the rate at which water will be diverted. Thus, based upon the 
above·outlined reasons, the proposed amendment is not detrimental to the public welfare . 

. E. Effects on Groundwater or Groundwater Recharge 

There is no significant connection, if any, between groundwater resources or groundwater 
recharge and the City's diversion of water for currently authorized purposes from Lake 
Livingston. Simply adding a non-consumptive hydroelectric power generation purpose of use to 
the City's existing water right, without changing the volume of water proposed to be diverted, the 
location, or the rate at which water is diverted from Lake Livingston, will have no· effect on 
groundwater resources or groundwater recharge to any greater degree than would the City's 
existing use of water. Water will continue to be released in the same volumes and usage patterns 
to meet the City's existing needs as it historically has been. The only change to Certificate of 
Adjudication No. 08-4261 is the addition of the beneficial non-consumptive use of the water for 
hydroelectric power generation as water is released from the dam. Thus, groundwater resources 
and groundwater recharge are not implicated by this particular amendment Application. 

F. Consistency with State and Regional Water Plans 

The City's proposed amendment to add an additional non-consumptive use to its existing 
authorization is consistent with applicable water plans. The purpose of this amendment is to 
enable the City to enhance its efficient use of the state water. authorized by Certificate of 
Adjudication No. 08-4261. The City's amended water right will continue to be availabl.e to meet 
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the demand projections found in the State and Regional Water. Plans just as it was prior to 
granting the amendment. 

G. Water Conservation, Drought Contingency and Avoidance of Waste 

The City's water conservation and drought contingency plans have been reviewed and 
revised by its consulting engineers and such revised plans were formally amended by the City. 
These plans include provisions that allow the City to enforce conservation of supplies on 
customers, thereby reducing the consumption of water, and the loss or waste of water, so that .a 
water supply is made available for future or alternative uses. The City's drought contingency 
plan is applicable to all consumptive users. As noted above, the request to add a non­
consumptive use of the City's existing water rights enhances the beneficial use, as well as 
conservation of those water rights. There is·no need for the City to amend its plan to specifically 
address the addition of the proposed non-consumptive hydroelectric power generation use, which· 
will be ancillary and secondary to the existing ongoing uses. 

As defmed in both 30 TAC § 295.9 and Texas Water Code§ 11.002(8), "conservation" 
means those practices that will "reduce the consumption. of water, reduce the loss or waste of 
water, fmprove the efficiency in the use of water, oi increase the recycling and reuse of water so 
that a water supply is made available for future or alternative uses." [Emphasis added]. The City 
has an acute awareness of the need to conserve its water supplies. By amending Certificate of 
Adjudication No. q8-4261 to allow for non-consumptive hydroelectric power generation 
purposes . in addition to indusirial and municipal purposes, the City is more efficiently and 
effectively utilizing its water supplies. Such efficiency, along with the City's water conservation 
and drought contingency plans, will allow the City to address it~ water supply needs in a manner 
that will allow it to avoid waste and achieve water conservation. 

H. Impacts on Other Water Rights Holders or the On-Stream Environment 

1. The Full-Use Assumption 

1fie City's proposed amendment to add a non-consumptive beneficial purpose of use e.g., 
hydroelectric power generation, to Certificate of Adjudication No. 08-4261 will not have ~ 
impact on other water right holders or the on-stream environment on the Trinity River. Unless 
provided otherwise in a water right, there is no restriction against full consumption. of wat~ 
properly authorized for div.ersion by the state. The City is currently- authorized to divert and 
fully consume up to 898,800 acre-feet of water per annum pursuant to Certificate of 
Adjudication No. 08-4261, and pursuant to Tex~s Water Code§ 11.046(c), which provides that 
water authorized for diversion can be "beneficially used and reused" without limit. While TCEQ 
has issued some water rights that require a certain percentage of return flows to the basin of 
origin, or an express limitation on consumption, the City's Certificate of Adjudication No. 08-
4261 contains no such restriction. 

In this instance, the proposed additional beneficial non-consumptive use of the water for 
hydroelectric power generation incident to releases from Lake Livingston for existing authorized 
beneficial uses will not result in the consumption of the water. Accorqingly, the City's use of a 
portion ofits 898,800 acre-feet of water rights for hydroelectric power generation purposes will 
not cause an adverse impact on other water rights holders or the on-stream environment because; 
of the non-consumptive nature of the use. Even assuming that hydroelectric power generation. 
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was a consumptive beneficial use, the impact of such use would not be of a greater magnitude 
than if the City fully exercised its rights as currently authorized in Certificate of Adjudication 
No. 08-4261. By employing the Water Code's "full use assumption," there is no circumstance 
under which either downstream water rights or the environment will be harmed by the City's 
proposed non-consumptive use amendment. 

The City does not seek to move or add a diversion point, increase the rate at which it 
diverts water, alter the patterns of its usage, or increase the amount of water the City is currently 
authorized to divert and fully consume in order to use the -water for the proposed hydroelectric 
power generation purposes. The City merely seeks to add a non-consumptive purpose of use to 
Certificate of Adjudication No. 08-4261 so that the City will have the ability to provide ETEC 
the oppqrtunity to produce a renewable, environmentally friendly energy resource. Accordingly, 
there will be no adver~e impact. · 

2. Impacts· "Beyond or Irrespective" of the Full-Use Assumption 

In its Marshall decision, the Texas Supreme Court suggests that TCEQ must evaluate 
whether a proposed amendment will affect other . water-rights holders or the on-.stream 
environment "beyond or irrespective" of the full-use assumption. The Court provides that such 
an affect may occur with applications seeking to move the point of diversion "upstream above a 
senior right holder," or seeking to change the purpose of use from a "nonconsumptive use to a 
consumptive one." The City's Application seeks neither of these types of amendments and, in 
light of the absence of a change in a diversion point and the non-consumptive nature of the 
proposed additional use, the amen~ent on its face will not affect or impact other water right 
holders or the environrri.ent-even as much as the legislatively mandated full-use assumption right 
would. 

The City's water right currently includes an authorization to divert, without any limitation 
or condition on consumption, up to 898,800 acre-feet of water per annum. under a municipal 
purpose of use authorization. The City's propqsed amendment seeks only to add (not to change) a 
non-consumptive hydroelectric power purpose of use. The addition of a hydroelectric power 
generation purpose of use does not in any way alter the amount of water the City is already 
authorized to consume under its water right. Again, with its Application, the City merely seeks 
the ability to enhance the efficient beneficial use of its· water supply within the current 
parameters of Certificate of Adjudication No. 08-4261. 

IV. Additional Information 

To the extent additional information regarding the City's proposed amendment to 
Certificate of Adjudication No. 08-4261 is required, please contact the City's water rights 
attorney, Ed McCarthy. Mr. McCarthy can be reached in Austin, Texas at the following: 

Edmond R. McCarthy, Jr. 
Jackson, Sjoberg, McCarthy & Wilson, LLP 
711 W. 7th Street · 
Austin, Texas 78701 
Tel: (512) 225-5606 
Fax: (512) 225-5565 
emccarthy@,j acksonsjoberg.com 

Form TCEQ-10201 (revised 9/06) Page 7 
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Larry R. ScJivard, Commissioner 
Bryan W. Shaw. Ph.D .. Commissioner 

Mark R Vickery, P .C .. Executive Directm· 
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TEXAS COMMISSION ON ENVIRONMENTAL QUALITY 
Protecting Texas b.z; Reducinp and Preventing Pullution 

Edmond R. McCarthy, .lr 
Jack~on. Sjoberg, McCarthy & Wilson. LLP 
711 W. 7111 Street 
Austin, Texas 78781-3 503 

RE: City of Hbuston 
AD.l4261 
CN600128995, RNI05645519 

Ap_ril 7, 2009 

CERTIFIED MAlL 

Application No. 08-4261 A to Amend Certificate of Adjudication No. 08-4261 
TWC §11.122 . 
Old River, Tributary of the Trinity River, Trinity River Basin, 
Harris, Polk., Libetty, Chambers, Trinity, and San Jacinto Counties 

Dear Mr. McCarthy: 

This acknowledges receipt on February 12, 2009, of the referenced application and fees in the amount of 
$125.00 (receipt No. R918015 enclosed). 

The Commission is reviewing notice requirements for water right amendment applications pursuant to 
Texas Water Code (T\VC) § 11.122(b). On Friday, JanuaJ)' 18, 2008, the Commission decided that in 
order to determine if a1i amendment application requires notice, staff must consider how an application 
addresses the relevant public interest criteria described in TWC § 11.134 and outlined by the Texas 
Supreme Court in the case of Marsha/11'. Uncertain as well as how the proposed amendment will or ·will 
not impact water right holders or the environment beyond ancl irrespective of the fact that the water right 
can be used to its full authorized amount. 

Therefore, staff is requesting responses to Hems 1-7 below. ln lieu or providing responses, the applicant 
may agree to the issuance of published notice rmd mailed notice to the \"'ater right holders of recorder in 
the Trinity River Basin. 

Staff acknoviledg.es that the applicant addressed or partially <Jddressed Items 1-7 in the 8pp1ication 
submitted. Please confirm vvhether the applicant chooses to supplement its previous response 

If you elect to proceed 1vit.hout agreeing to published and mailed notice, auclil.ional information IS 

requ i reel. 

l. Confirm whether this application meets the administrative requirements for an ·amendment to a 
water use permit pursuant to TWC Chapter 11 and Title 30 Texas Administrative Code (T ACJ §§ 
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28 L :?.95, and 297. An amendment application should include, but is not limited to, a sworn 
application, maps, completed conservation plan, fees, etc. 

2. Discuss bow the proposed amendment is a beneficial use of the water right as defined in TWC 
§ 11 .002 and listed in TWC § 1 1.023. Identify the specific proposed use of the water (e.g., road 
construction, hydrostatic testing, etc.) for which the amendment is requested. 

3. Explain how the proposed amendment is not detrimental to the public welfare. Consider .any 
public welfare matters you think might be relevant to a decision on the a.pplicatic:m. Examples 
could include concerns related to the well-being of humans and the environment. 

4: Discuss the effects, if any, of the proposed amendment on groundWater or groundwaterrecharge. 

5. Describe how the proposed amendment addresses a water supply need in a manner that is 
consistent with the state water plan or the applicable approved regional water plan for any area in 
which the proposed appropriation is located or, in the altemative, describe conditions that warrant 
a waiver of this requirement. The state and regional water plans are available for download at this 
website: htto://vrv./vl.twdb.state.tx..us/RWPG/planning_page.asp. 

6. Provide evidence that reasonable diligence will be used to avoid waste and achieve water 
conservation as defined in TWC § 11.002. Examples of evidence could include, but are not 
limited to, a water conservation plan or, if required, a drought contingency plan, meeting the 
requirements of 39 TAC §:288. 

7. Explain how the proposed amendment will or will not impact water right holders or the 
environment beyond and irtespective of the fact that the water right can be used to its full 
authorized an)ount. 

The responses will be reviewed by the Executive Director's staff to make a determination of the 
application's notice requirement.. The staff-recommended notice determination may then be set on 
Commissioner's Agenda for consid~ration. ln lieu of responding to Items 1-7 above, the appl icai1t may 
agree t.o published notice and mailed notice to the water right holders of record in the Trinity River Basin. 

1f you elect to proceed with published notice and mailed notice, please remit fees in the amount of 
$451.86 described below. 

Filing Fee 
Recording Fee 
Notice Fee (Trinitv River Basin)* 
TOTAL FEES DUE 
FEES PAID 
BALANCE DUE 

$ 100.00 
$ 
$ 
$ 
$ 
$ 

1.~5 

475.64 
576.89 
125.00 
451.86 
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(*If you elect not to proceed with published notice and mailed notice and have 
provide a response to items 1-7 liste.d above, no additional fees are required) 

1n addition to the information and fees requested above the following information is required before the 
application can be declared administratively complete. 

8. Verify that the application is requesting to add hydroelectric power generation to 892,800 acre­
feet authorized under Certificate ofAdjudication 08-4261. Page 2 ofthe application states that the 
water right authorizes the City of Houston to divert and use 898,800 acre-feet for domestic, 
municipal, industrial, and at,rricult~ral purposes. 

9. Submit documentation evidencing that Michael Marcotte has the authority to sign for the City of 
Houston pursuant to Title 30 Texas Administrative Code (TAC) §295.14 (copy-enclosed). 

10. Confinn th11t the applicant is only requesting to add hydroelectric to the water released from Lake 
Livingston. 

Please provide the requested information and fees is applicable by May 7, 2009, or .the application may · 
be returned pursuant to 30 TAC §281. 18. 

If you have any questions concerning this matter, please contact me at (512) 239-6538 or by e-mail at 
sram os@tceg .state .tx. us. 

Sincer~J~', . · ;~·.:7 &2 ·/;::;f(.__ ... /~-- .. . . ..... . 
~:/17>'.7:;::/ ~--~~ ( .c,../"t.r!;/ ,./ .• / (.../. . 
'f~teban (~teve) Ramos, Project Manager, MC-160 
Water Rights Permitting Team 
Water Rights Pennitting & Availability Section 

Enclosures 
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Mr. Steve Ramos (MC-160) 
Application Manager 

Via E-mail & Relffila/rvlail 

Water Rights Permitting Team 
Texas Commission on Environmental Quality 
P.O. Box 13087 
Austin, Texas 78711-3087 

Re: City of Houston 

Dear Steve: 

ADJ4261 
C}J600128995,~105645519 

Application No. 08-4261A to Amend Certificate of Adjudication No. 08-4261 
TWC § 11.122 
Old River, Tributary of the Trinity River, Trinity River Basin, 
Harris, Polk, Liberty, Chambers, Trinity, and San Jacinto Counties 

I am writing in response to your letter of April 7, 2009, requesting additional information 
in support of the above-referenced Application. For the sake of clarity, I have grouped your 
questions into two groups: (i) questions related to the Commission's analysis of whether "notice'' 
should be published pursuant to the Marshall decision, and (ii) other information tl)e 
Commission wants to review as part of the processing of the Application. Accordingly, your 
questions, as grouped, are restated below and individually answered. 

1. Marshall Questions 

.The answers to the seven Marshall questions are intended to supplement the information already 
provided to the Commission as part of the City's amendment application i·n connection with the 
MarshaLl issues: 

1. Confirm whether this application meets the administrative requirements for an 
amendment to a water use permit pursuant to TWC Chapter 11 and Title 30 Texas 
Administrative Code (TAC) §§ 281, 295, and 297. An amendment application 
should include, but is not limited to, a sworn application, maps, complet~d 

conservation plan, fees, etc. 
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Response: The Applicant believes that the Application, as filed and 
supplemented herein, meets the applicable administrative requirements set forth 
above. for an amendment to a water use .permit pursuant to Chapter 11 of the 
Texas Water Code and Title 30 ofthe Texas Administrative Code (TAC) §§ 281, 
295, and 297, which includes a sworn application, resolution, maps, conservation 
plan, and fees. 

'I Discuss how the proposed amendment is a beneficial use of the water right as 
defined in TWC § 11.002 and listed in TWC § 11.023. Identify the specific 
proposed use of the water (e.g., road .construction, hydrostatic testing, etc.) for 
which the amendment is requested. 

Response: Certificate of Adjudication No. 08-4261, as: amended, authorizes 
City to divert and use amounts of .water as specified therein for domestic, 
municipal, industrial, and agricultural purposes. The City seeks to add 
hydroelectric generation as an additional· use ·of Certificate of Adjudication No. 
08-4261, as amended. "Hydropower use" is defined as "[t]he use of water for 
hydroelectric and hydromechanical power for other mechanical devices of like 
nature." 30 Te0-. Admin. Code §297.1(23) (2008) (Tex Comm'n on Emrtl. 
Quality, Water.Rights, Substantive). 

The Texas Water Code requires that TCEQ grant an. application only if the 
proposed appropriation ''is intended for a beneficial use." TEX. WATER CoDE 
§ 11.134(b)(3)(A) (Vernon 2008). ·"Beneficial use" of water is defined as "use of 
the amount of water which is economically necessary for a purpose authorized" 
by Chapter 11 of the Texas Water Code: TEX. WATER CODE § 11. 002( 4) (Vernon 
2008). Use of water for hydroelectric power has been recognized as a beneficial 
use . . See TEX. WATER CODE §11.024(4) (Vernon 2008). . 

3. Explain how the proposed amendment is not detrimental to the public welfare. 
Consider any public welfare matters you think might be relevant to a decision on 
the application. Examples could include concerns related to the well-being of . 
humans and the environment. · 

Response: The Texas Water Code requires that TCEQ grant an application 
only if the proposed appropriation "is not detrimental to the public welfare." TEX. 
WATER CODE §11.134(b)(3)(C) (Vernon 2008). The City's amendment to 
Certificate of Adjudication No. 08-4261 to add hydroelectric generation as an 
additional use will not be detrimental to the public welfare. In fact, the proposed 
amendment will actually benefit the public welfare by allowing the City to more 
efficiently and effectivefy utilize the existing water supply.· This addition of a 
new non-consumptive use for this water will create a renewable, beneficial, lower 
cost energy source with less environmental impacts to other natural resources. A 
renewable energy source achieved through a non-consumptive use of non-potable 
water is beneficial to the public welfare. There will be no changes to the existing 
amo'unt, diversion point, rate of diversion, and pattern of diversions in Certificate 
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of Adjudication 1\;o. 08-4261, as amended; therefore, the proposed amendment 
will not result in environmental impacts that will be detrimental to the public 
welfare. 

4. Discuss the effects, if any, of the proposed amendment on groundwater or 
groundwater recharge. 

Response: The proposed amendment will not change the volume of water 
released, the diversion point, the rate of diversion, or usage patterns in Certificate· 
of Adjudiption No. 08-4261, as amended; therefore, the proposed amendment 

· will have no effect . on groundwater or . groundwater recharge. Adding 
hydroelectric power, a non-co.p.sumptive use, as a purpose of use to the City's 
water right will have no effect on groundwater resources or groundwater recharge 
to any greater degree than would the City's existing use of water. Groundwater 
resources and groundwater recharge are not affected by this amendment 
application. 

5.. Describe how the proposed amendment addresses a water supply need in a 
manner that is consistent with the state water plan or the applicable approved 
regional water plan for any area in which the proposed appropriation is located or, 
in the alternative, describe condition? that warrant a waiver of this requirement. 
The state and regional wat~r plans are available for download at this website: 
http://w'ww.twdb.state.tx.us/R\VPG/planning_page.asp. 

Response: The City's proposed amendment is consistent with the applicaqle 
state and regional water plans. This amendment will enable the City to more 
efficiency and effectively use the state water authorized by Certificate of 
Adjudication No. 08-4261, as amended. The proposed amendment will not affect 
issues involving water supply. The City's water right will still be available to 
meet demand projections found in the state and regional water plans just as it was 
prior to this proposed amendment. 

6. Provide evidence that reasonable. diligence will be used to avoid waste and 
achieve water .conservation as defined in TWC § 11.002. Examples of evidence 
could include, but are not limited to, a water conservation plan or, if required, a 
drought contingency plan, meeting the requirements of30 T AC §288. 

Response: The City will continue to use reasonable diligence to avoid waste 
and achieve water consenlation if this proposed amendment is granted. 
"Conservation" is defined as "the development of water resources" and "those 
practices, techniques, and technologies that will. .. improve the efficiency in the 
use of water, or increase the recycling and reuse of water s.o that a water supply is 
made available for future or alteoative uses." TEX. WATER CODE § 11.002(8) 
(Vernon 2008). This amendment to Certificate of Adjudication No. 08-4261 will 
add hydroelectric generation as an additional use, allowing the City to make more 
efficient use of the water already authorized under Certificate of Adjudication No. 
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08-4261, as amended. This increased efficiency, along with the City's current 
·water cons'etvation and drought contingency plans, will allow the City to address 
its· water supply needs in a \vay that avoids waste and achieves water 
conservation. 

The City's current \Vater conservation and drought contingency plans include 
provisions that allow the City to enforce conservation measures on customer.s, 
thereby reducing the consumption of water, and the loss or ·waste of water, so that 
a water supply is made available for future or alternative uses. The City's water 

· conse;rvation and drought contingency plan have been submitted as a part of this 
amendment application. There is no need for the City to amend its plan because 
hydroelectric power use is a non-consumptive use; the City's drought contingency 
plan is applicable to all consumptive uses, and was recently updated arid adopted. 
Additionally, as noted above, this hydroelectric power use enhances the beneficial 
use of the CitY's existing water right, as well as conservation 6f those water 
rights. 

7. Explain how the proposed amendment will or will not impact water right holders 
or the· environment beyond and irrespective of the fact that the water right can be 
used to its full authorized amount. 

Response: T·his application does not seek to increase either the amount or rate 
of water that can be diverted. pursuant to the Certificate as amended, nor does it 
seek to improve the priority of the water right. Accordingly, the City's proposed 
amendment to add hydro~lectric generation as an additional use tq Certificate of 

.Adjudication No. 08-4261, as amended, will ndt have an impact on other water 
right holders or the on-stream environment on the Trinity River. Approving 
hydroelectric generation as an additional use to the City's water right will not 
result in the consumption of water; therefore, this will not cause an adverse 
impact on other water right holders or the on-stream environment. . By this 
amendment, the City does not seek to move the point of diversion "upstream 
above senior right holder," or change the purpose of use from a "non-consumptive 
use to a consumptive one," as discussed in the City of Marshall v. City of 
u11certain decision. The City merely seeks to add a non-consumptive purpose of 
use to Certificate of Adjudication No. 08-4261, as amended. This will only 
enhance the efficient use of the water supply within the current parameters of 
Certificate of Adjudication No. 08-4261, as amended. 

II. Additional Questions: 

1. ·If the applicant elects to proceed with published and mailed notice, please remit 
fees in the amount of S451.86, described below: 
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Filing Fee $ 100.00 
Recording Fee $ 1.25 
Notice Fee (Tri.nitv River Basin)* $ 475.64 
TOTAL FEES DUE $ 576.89 . 
FEES PAID $ 125.00 
BALANCE DUE $ 451.86* 

* If you elect not to proceed with published notice and i:nailed notice 
and have provided a response to items 1-7 listed above, no additional 
fees are required). 

Response: Pending the Commission's analysis to the responses set forth 
above to the ''ivfarshall Questions" and a ruling on whether notice is required, the 
Applicant has elected. not to remit that portion of the additional fees related to 
such notice. 

2. Verify that the application is requesting to add hydroelectric power generation to 
892,800 acre-feet authorized under Certificate of Adjudication 08-4261. Page 2 

. of the application states that the water right authorizes the City of Houston to 
divert and use 898,800 acre-feet for domestic, municipal, industrial, and 
agricultural purposes. 

Response: The City intends to use all of the water currently authorized for 
appropnat10n from Lake Livingston released through the Livingston Dam 
pursuant to its Certificate of Adjudication No. 08-4261 for the additional non­
consumptive purpose of hydroelectric generation at the time ii is released from the 
Livingston Dam. 

3. Submit documentation evidencing that Michael Marcotte has the authority to sign 
for the City of Houston pursuant to Title 30 Texas Administrative Code (TAC) 
§295.14 (copy enclosed). 

Response: Appended hereto as Attachment "A" is a copy of the City Public 
Works & Engineering Department's ("PWE") request for Council Action to 
authorize the Director of PWE to execute water rights applications on behalf of 
the City pursuant to 30 TAC §295.14. As evidenced by the copy of the January 8, 
2009, City Council Agenda appended hereto as Attachment "B," this matter was 
Item No. 3 on the Consent Agenda and was passed pursuant to Motion No. 2009-
0026. ' 

4. Confirm that the applicant is only requesting to add hydroelectric to the water 
released from Lake Livingston. 

Response: The City is only requesting to add hydroelectric to the water 
released from Lake Livingston. 



May 7, 2009 
Page 6 

Please let me know if you have any questions about the information provided herein, or 
need any additional information in order to determine the Application to be Administratively 
Complete. Thanks for your assistance. Best wishes. 

ERM/tn 
Enclosures 

cc: City ofHouston 

Sincerely, 

·Attn: Jun Chang, Interim Deputy Director, P'vVE 
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1 CITY OF HOUSTON 90.52 3/15/10
2 SHIRLEY & SONS CONSTRUCTION COMPANY, INC. 19.35 4/30/10
3 FORESTLAND ESTATES INC. 841.80 1/6/10

3.25 DAVID C. HARRISON & KAREN JEAN HARRISON (Pro Forma) 2.99 3/31/11

3.5
David Curtis Harrison, Walter D. Harrison, Jr., Margaret Loreen Mullinn Harrison, Forestland 

Estates, Inc., Mustang Pipeline Company, Chevron U.S.A.,Inc., and Panola Pipeline Company, 
L.L.C.

72.51 1/6/10

4 FOREST PRIMEVAL INC., Forestland Estates, Inc., and Shirley & Sons Construction Co. Inc.. 1,175.40 1/15/10

4.5
CAPERS RIDGE RANCES, LLC, Forestland Estates, Inc., Forest Primeval, Inc., Shirley & Sons 
Construction Co.,Inc., Georgie A. Philp, and David R. Barta.

1,048.10 1/6/10

6

FLOYD H. PAGE, GAIL C. PAGE, Sam Houston Electric Cooperative Inc., Big Thicket 
Timberlands, L.P.,Valley Oak Investments, L.P., Catherine B. Taylor, Helen Buchanan Davis and 
Hannah Davis Cutshall Co-Independent Executrixes of the Estate of Wirt Davis, Deceased, 
Camilla R. Blaffer (aka Camilla B. Mallard) Co- Trustee of the Camilla B. Mallard Trust and Texas 
Gulf Bank, N.A. Co-Trustee fo the Camilla B. Mallard Trust, Bessemer Trust Company Co-
Trustee for the Joan B. Johnson Trust and John B. Johnson Co-Trustee fo the Joan B. Johnson 
Trust, The Estate of Charles W. Hair, Jr., and Sam Houston Electric.

35.03 8/18/11

7 & 8

BIG THICKET TIMBERLANDS LP, VALLEY OAK INVESTMENTS LP, CATHERINE B. TAYLOR, 
HELEN BUCHANAN DAVIS & HANNAH DAVIS CUTSHALL CO-INDEPENDENT 
EXECUTRICES OF THE ESTATE OF WIRT DAVIS II, DECEASED, CAMILLA R. BLAFFER 
(ALSO KNOWN AS CAMILLA MALLARD) CO-TRUSTEE OF THE CAMILLA B. MALLARD 
TRUST AND TEXAS GULF BANK NA, CO-TRUSTEE OF THE CAMILLA B. MALLARD TRUST, 
AND BESSEMER TRUST COMPANY CO-TRUSTEE FOR THE JOAN B. JOHNSON TRUST 
AND JOAN B. JOHNSON CO-TRUSTEE OF THE JOAN B. JOHNSON TRUST, FLOYD H. 
PAGE, GAIL C. PAGE, HOWARD D. CROFT, H&W CONSTRUCTION INC. AND PDB 
PROPERTIES LTD. 

80.00 9/28/11

9

JOE A. ROLKE, MARSHALL M. ROLKE, HARRY RANDOLPH GRIMES, ROSA W. ROLKE, 
INDIVIDUALLY AND AS SUCCESSOR TRUSTEE OF THE RANDOLPH ALBERT ROLKE AND 
ROSA W. ROLKE TRUST, KATHRYN U. ROLKE (AKA KATHRYN U. BROWN), ROSEMARY E. 
KASPRZAK, RANDOLPH J. ROLKE, JOHN M. ROLKE AND ANN A. WARNKE

6.20 12/31/09

10 CORE VALUE LLC 30.09 6/22/11

11
AUCOIN CARL EDWIN JR, Liberty County Tax Assessor-Collector, and Dayton Independent 
School District.

0.18 6/1/10

12 & 13 PURA VIDA TIMERLANDS LLC 27.63 1/26/10

14
WHEAT HOLDINGS LTD, KATHRYN CHACHERE FRY, NELDA F. ZBRANEK, FELICIA ANN 
ZBRANEK, ZEB D. ZBRANEK & ZACHARY M. ZBRANEK

16.18 6/1/10

15 & 16

CARL DENNIS DURDIN, INDIVIDUALLY, AND AS INDEPENDENT EXECUTOR OF THE 
ESTATE OF MADELYN A. DURDIN, DECEASED, & AS AGENT AND ATTORNEY IN FACT 
FOR EDWARD MAURICE DURDIN, DENNIS WARREN DURDIN, LENA MAURINE TUCKER, 
BONNIE KAYLEE GRIFFIN, AN& CONNIE SUE TOUCHSTONE (ESTATE OF MADELYN A. 
DURDIN)

4.44 2/12/10

17, 19, 20, 21, 
22

RONNIE PONDER & TONI G. PONDER 47.96 7/20/10

23.2 STILSON PROPERTIES INC. 34.44 5/5/10
23.2A STILSON PROPERTIES INC. 49.17 4/28/11

23.4 & 25.4 RICELAND PROPERTIES LLC 9.97 8/15/12

25.2 & 25.6

DOLORES J. JOHNSON, AMANDA M. EPPLE, AMY L. STERLING, BARBARA E. FLURRY, 
FORD FLURRY, JONI G. HAWKES, THE ESTATE OF FLOYD REIDLAND, DECEASED, EDITH 
REIDLAND GRANTHAM, COURTNEY G. BOULLION, GENEVA PATAIN REIDLAND, DAVID 
ARNELDER REIDLAND III, TRUSTEE FOR THE LISA MAURI REIDLAND TRUST, THE 
ELAINA TRACI REIDLAND TRUST, THE DAVID ARNELDER REIDLAND III TRUST AND THE 
KARI LANETTE REIDLAND QUINN TRUST

50.67 8/18/11

25.4
STEVEN P. FLYNN, JENNIFER FLYNN BROUSSARD, JANE GRANTHAM NASH, BILLIE 
GRANTHAM SKREHOT, & SUSAN GRANTHAM PELTIER

0.69 2/1/13

Parcel ID Property Seller
Acres 

Acquired
Date 

Acquired



Parcel ID Property Seller
Acres 

Acquired
Date 

Acquired

27
DAVID ARNELDER REIDLAND III, TRUSTEE FOR THE LISA MAURI REIDLAND TRUST, THE 
ELAINA TRACI REIDLAND TRUST, THE DAVID ARNELDER REIDLAND III TRUST, & THE 
KARI LANETTE REIDLAND QUINNN TRUST

5.64 3/26/2010

27B
DAVID ARNELDER REIDLAND III, TRUSTEE FOR THE LISA MAURI REIDLAND TRUST, THE 
ELAINA TRACI REIDLAND TRUST, THE DAVID ARNELDER REIDLAND III TRUST, & THE 
KARI LANETTE REIDLAND QUINNN TRUST

10.06 12/17/2012?

28, 29, 30, 31, 
32

ENA STOESSER, INDIVIDUALLY & AS INDEPENDENT EXECUTRIX OF THE ESTATE OF 
EMIL JACK STOESSER, DECEASED

14.89 12/11/12

33, 37.5, 39.2, 
39.6,

39.8, 40.5
STOESSER FARMS INC 165.91 12/12/12

39.4

Frank M. Rembert, III, Ann Marie Rembert, David J. Rembert, Sheila R. Parker, Dale Williford as 
Trustee fo the George Kirkpatrick Jr. Living Trust, Leila Katherine Kirkpatrick Newsom, L.D. 
fussel, Unknown Heirs of Maude Bender Schwartz, deceased, Unknown Heirs of Winnifred 
Bender Reid, Deceased, Charles Henry Reid as possible heir, Devisee, and/or Representative of 
Mildred Bender Reid, deceased, Unknown heirs of Vera Fussell Elder, deceased, Harold Boyd, 
Jr., as possible Heir, Devisee and/or Rep. of Vera Fussell Elder, deceased, Unknown Heirs of 
Maxine Boyd, deceased harold Boyd,Jr. as possible heir, Devisee, and/or Rep. of Maxine Boyd, 
deceased, Unknown heirs of Elsie Fussell Grissett, decreased, Ann Crisp as possible heir, 
Devisee, and/or Rep. of Elsie gussell Grissett, deceased unknown heirs of Mae Fussell Brooks, 
deceased Patty Moreau as possible heir, Devisee and/or Rep. 

1.74 1/6/14

40 & 41 J T TIMBERLAND PROPERTIES LLC 11.72 5/20/11
42 NED HOLMES 30.97 12/21/12

43.1 & 43.3 Wolf Trot Properties LLC (A&B) 46.41 1/24/13
43.2 JOSEPH E. BLOODWORTH & JANICE BLOODWORTH (Pro Forma) 2.33 1/24/13

43.4 & 43.5 Mark Haddock joined herein pro forma by his spouse, Suzanne Haddock 1.23 1/24/13

44
CEDARWOOD PROPERTIES, Farm Credit Bank of Texas, and Enterprise Products Partners, 
L.P..

17.56 6/1/10

44.5
ROY A. SEABERG, JR., CURTIS A. SEABERG, KENNETH R. SEABERG, RAMPART CAPITAL 
CORPORATION, & HELENA CHEMICAL CO. 

0.48 10/28/10

45 & 46
WALTER E. MCGINNIS, INDIVIDUALLY & AS CUSTODIAN FOR LAUREN MCGINNIS UNDER 
THE UNIFORM GIFT TO MINORS ACT, & JOINED BY SPOUSE JILL MCGINNIS & LAUREN 
MCGINNIS 

8.59 3/1/10

46.5 RICELAND PROPERTIES LLC 1.52 5/25/10
48 & 49 WILLIAM THOMAS VENABLES 15.76 3/19/10

50 & 51
TEXAS LAND FUND NO. 6 LP, SUNOCO PIPELINE LP, RICELAND PROPERTIES, LLC, 
HARRIS COUNTY FLOOD CONTROL DISTRICT, MUSTANG PIPELINE COMPANY, 
CHAPARRAL PIPELINE COMPANY LLC, & KINDER MORGAN TEXAS PIPELINE LLC

71.88 11/21/11

52 ED AND GENEVA GILBREATH CORP., SECURITY OIL COMPANY, HARRIS COUNTY FLOOD 22.87 1/11/12

53 & 54 WOODLAND SHORES PARTNERS LLP 8.05 8/19/10
Totals 4,080.94
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Board Participation, $66,565,000.00

Board Participation, $136,460,000.00

Board Participation, $73,715,000.00

Low‐Interest Loan, $23,260,000.00
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Luce Bayou Interbasin Transfer Project
SWIFT Funding Disbursement Estimation by Fund

Board Participation Low‐Interest Loan
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Jonathan Marks

From: Jonathan Marks
Sent: Tuesday, June 9, 2015 7:57 AM
To: 'Tammy.Oliver@twdb.texas.gov'
Cc: Don Ripley (dripley@Coastalwaterauthority.org); Warren P. Cash III 

(trey.cash@firstsw.com); David Miller (dmiller@Coastalwaterauthority.org); 
'neil.thomas@nortonrosefulbright.com'; John Baldwin; 'WSI-RWPD-Team6
@twdb.texas.gov'; Wayne McConnell (wmcconnell@mjlm.com)

Subject: RE: Notice of Incomplete Application - Coastal Water Authority SWIFT Project No. 
51008

Follow Up Flag: Follow up
Flag Status: Flagged

Tammy, 
 
Thank you for speaking with me this morning regarding our responses to your Notice of Incomplete Application.  After 
speaking with Javier Pena, he wanted clarification with respect to the difference between “Funds Provided by City of 
Houston” and “Contributions Provided by City of Houston” in our Five Year Comparative Statement.  The difference is as 
follows: 
 

 “Funds Provided by City of Houston” are operations and maintenance reimbursements. 
 “Contributions Provided by City of Houston” are funds used for debt service on our bonds. 

 
Per a second phone conversation with Javier, he confirmed that our responses were adequate, and that providing the 
responses via electronic format was also acceptable (no hard copies are necessary).  If you would, please confirm this via 
email for our records. 
 
During this second conversation, Javier also inquired as to the nature of “Service revenues” in our Five Year Comparative 
Statement.  “Service revenues” are revenues associated with all other customers not including the City of Houston or 
San Jacinto River Authority.  These include the Bayport Industrial Complex Distribution System and the Red Bluff 
Industrial Water Treatment Plant. 
 
It was a pleasure speaking with you and Javier this morning.  Thank you both again for your help, and we look forward to 
your confirmation that no further action is required to proceed with our application. 
 
Jonathan S. Marks, PMP 
Project Controls Manager 
Coastal Water Authority 
1801 Main St., Suite 800 
Houston, TX 77002 
(713) 658-9020, X122 (Main) 
(713) 800-6253 (Direct) 
(832) 347-3915 (Cell) 
JMarks@CoastalWaterAuthority.org 
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From: Jonathan Marks  
Sent: Tuesday, June 9, 2015 6:40 AM 
To: 'Tammy.Oliver@twdb.texas.gov' 
Cc: Don Ripley (dripley@Coastalwaterauthority.org); Warren P. Cash III (trey.cash@firstsw.com); David Miller 
(dmiller@Coastalwaterauthority.org); 'neil.thomas@nortonrosefulbright.com'; John Baldwin; 'WSI‐RWPD‐
Team6@twdb.texas.gov' 
Subject: Notice of Incomplete Application ‐ Coastal Water Authority SWIFT Project No. 51008 
 
Good morning Tammy, 
 
I received your email via Trey Cash and Don Ripley yesterday afternoon and would like to respond to your Notice of 
Incomplete Application for the Coastal Water Authority SWIFT Project No. 51008.  Please see our responses in blue 
below. 
 
Section C. – Financial 
C.46:  Please provide five‐year comparative statements for Coastal WA. 
We have attached this information (“CWA Five Year Comparative Statement (2014‐2010).pdf”, 87KB). 
C.47:  Please include Coastal WA FY 2014 Audited Financial Statements. 
We have attached this information (“2014 Final Audited Report.pdf”, 600KB). 
 
Section D. – Project Information 
D.54: Please provide a preliminary engineering feasibility report. 
Per the attached email (“RE: SWIFT Full Application”, 48KB), we were advised that we did not need to include this in 
our application as it has been provided to TWDB in the 2013 State Participation application for financial 
assistance.  Should you require this document, please download using the DropBox below as it is too large to 
email.  Please confirm that you were able to download the files (“Final PER(01‐28‐2011)‐Vol I”,  and “Final PER(01‐28‐
2011)‐Vol II”)successfully. 
 
https://www.dropbox.com/sh/ul9j8p33n6inbar/AADFDKEo07pAlbrd7IDBwnN2a?dl=0  
 
Section E. ‐  SWIFT Applicants 
E.72.a:  Please clarify if the Bond Ordinance included under A10 is intended to also be submitted as a draft under this 
item.  If not, please submit a draft Bond Ordinance for this item. 
As stated in our application, a Master Agreement for the Board Participation Program is currently being developed by 
TWDB staff and will be the basis for securing CWA’s loan with the TWDB. This was discussed with Javier Pena (the 
TWDB Financial Analyst assigned to our application) and Amanda Lavin prior to submitting our application.  Should 
you required a Bond Ordinance while a Master Agreement is being developed, the Bond Ordinance included under 
A10 may be used.  It should be noted however that CWA intends to secure all SWIFT funding via a Master Agreement 
with TWDB as was done for the 2013 State Participation. 
 
Thank you for bringing these items to our attention, and please confirm that our responses are complete and 
acceptable.  We look forward to hearing back from you. 
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Jonathan S. Marks, PMP 
Project Controls Manager 
Coastal Water Authority 
1801 Main St., Suite 800 
Houston, TX 77002 
(713) 658-9020, X122 (Main) 
(713) 800-6253 (Direct) 
(832) 347-3915 (Cell) 
JMarks@CoastalWaterAuthority.org 

 
 
From: Tammy Oliver [mailto:Tammy.Oliver@twdb.texas.gov]  
Sent: Monday, June 08, 2015 4:44 PM 
To: dripley@coastalwaterauthority.org; Trey Cash; wmcconnell@mjllm.com; dmiller@bcoastalwaterauthority.com; 
neil.thomas@nortonrosefulbright.com 
Cc: WSI‐RWPD‐Team6 
Subject: Notice of Incomplete Application ‐ Coastal Water Authority SWIFT Project No. 51008 
 
Dear Mr. Ripley: 
 
The Coastal Water Authority SWIFT application is  has been determined administratively incomplete.   The 
item(s) listed below are missing: 
 
Section C. – Financial 
C.46:  Please provide five‐year comparative statements for Coastal WA. 
 
C.47:  Please include Coastal WA FY 2014 Audited Financial Statements. 
 
Section D. – Project Information 
D.54: Please provide a preliminary engineering feasibility report. 
 
Section E. ‐  SWIFT Applicants 
E.72.a:  Please clarify if the Bond Ordinance included under A10 is intended to also be submitted as a draft under this 
item.  If not, please submit a draft Bond Ordinance for this item. 
 
Once we have received the missing information, Texas Water Development Board staff can move forward with 
processing the application. The items listed above must be received by 5:00 p.m. on Monday, June 15, 2015. 
If the requested information is not submitted by the date listed, the application will be considered 
withdrawn and will not be processed for consideration.  
 
Requested information should be sent to: 

Attention: Tammy V. Oliver 
Texas Water Development Board 
1700 N. Congress Ave 
Austin, TX 78701-3231 

 
or via email at Tammy.oliver@twdb.texas.gov.   
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TWDB staff looks forward to working with the Costal Water Authority to make this a successful project. 
Please contact me if you have any questions. 
 
Thank you, 
 
Tammy V. Oliver, Administrative Assistant 
Texas Water Development Board 
Regional Water Planning & Development 
Water Supply & Infrastructure 
1700 North Congress Ave. 
Austin, Texas  78711 – 3231 
Phone (512) 475-3412 
Fax     (512) 475-2086 
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Jonathan Marks

From: Jonathan Marks
Sent: Monday, June 15, 2015 4:58 PM
To: 'Mireya Loewe'
Subject: RE: Notice of Incomplete Application - Coastal Water Authority SWIFT Project No. 

51008

Follow Up Flag: Follow up
Flag Status: Flagged

Good evening Mireya, 
 
You are correct, CWA does not own any water rights. 
 
Jonathan S. Marks, PMP 
Project Controls Manager 
Coastal Water Authority 
1801 Main St., Suite 800 
Houston, TX 77002 
(713) 658-9020, X122 (Main) 
(713) 800-6253 (Direct) 
(832) 347-3915 (Cell) 
JMarks@CoastalWaterAuthority.org 

 
 

From: Mireya Loewe [mailto:Mireya.Loewe@twdb.texas.gov]  
Sent: Monday, June 15, 2015 2:18 PM 
To: Jonathan Marks 
Subject: RE: Notice of Incomplete Application ‐ Coastal Water Authority SWIFT Project No. 51008 
 
Jonathan, 
 
Can you please confirm that CWA does not own any water rights. 
 
Thanks, 
Mireya 
 
From: Jonathan Marks [mailto:jmarks@Coastalwaterauthority.org]  
Sent: Friday, June 12, 2015 11:40 AM 
To: Mireya Loewe 
Subject: RE: Notice of Incomplete Application - Coastal Water Authority SWIFT Project No. 51008 
 
Mireya, it was a pleasure speaking with you as well. 
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Thanks, 
 
Jonathan S. Marks, PMP 
Project Controls Manager 
Coastal Water Authority 
1801 Main St., Suite 800 
Houston, TX 77002 
(713) 658-9020, X122 (Main) 
(713) 800-6253 (Direct) 
(832) 347-3915 (Cell) 
JMarks@CoastalWaterAuthority.org 

 
 

From: Mireya Loewe [mailto:Mireya.Loewe@twdb.texas.gov]  
Sent: Friday, June 12, 2015 10:40 AM 
To: Jonathan Marks 
Subject: RE: Notice of Incomplete Application ‐ Coastal Water Authority SWIFT Project No. 51008 
 
Jonathan, 
 
It was a pleasure talking to you this morning.  Below is my contact information.  Please don’t hesitate to call with any 
questions. 
 
Regards, 
Mireya 
 
Mireya Loewe (“Me-ray-ah”  “Low-eee”) 
Team Manager, South Region  
Regional Water Planning and Development 
Texas Water Development Board 
P.O. Box 13231 
Austin, TX 78711-3231 
(512) 475-0590 
 
 
 
 
 
From: Jonathan Marks [mailto:jmarks@Coastalwaterauthority.org]  
Sent: Tuesday, June 09, 2015 8:02 AM 
To: Tammy Oliver 
Cc: Don Ripley; Warren P. Cash III (trey.cash@firstsw.com); David Miller; neil.thomas@nortonrosefulbright.com; John 
Baldwin; WSI-RWPD-Team6; Wayne McConnell (wmcconnell@mjlm.com) 
Subject: RE: Notice of Incomplete Application - Coastal Water Authority SWIFT Project No. 51008 
 
Tammy, 
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Thank you for speaking with me this morning regarding our responses to your Notice of Incomplete Application.  After 
speaking with Javier Pena, he wanted clarification with respect to the difference between “Funds Provided by City of 
Houston” and “Contributions Provided by City of Houston” in our Five Year Comparative Statement.  The difference is as 
follows: 
 

         “Funds Provided by City of Houston” are operations and maintenance reimbursements. 
         “Contributions Provided by City of Houston” are funds used for debt service on our bonds. 

 
Per a second phone conversation with Javier, he confirmed that our responses were adequate, and that providing the 
responses via electronic format was also acceptable (no hard copies are necessary).  If you would, please confirm this via 
email for our records. 
 
During this second conversation, Javier also inquired as to the nature of “Service revenues” in our Five Year Comparative 
Statement.  “Service revenues” are revenues associated with all other customers not including the City of Houston or 
San Jacinto River Authority.  These include the Bayport Industrial Complex Distribution System and the Red Bluff 
Industrial Water Treatment Plant. 
 
It was a pleasure speaking with you and Javier this morning.  Thank you both again for your help, and we look forward to 
your confirmation that no further action is required to proceed with our application. 
 
Jonathan S. Marks, PMP 
Project Controls Manager 
Coastal Water Authority 
1801 Main St., Suite 800 
Houston, TX 77002 
(713) 658-9020, X122 (Main) 
(713) 800-6253 (Direct) 
(832) 347-3915 (Cell) 
JMarks@CoastalWaterAuthority.org 

 
 

From: Jonathan Marks  
Sent: Tuesday, June 9, 2015 6:40 AM 
To: 'Tammy.Oliver@twdb.texas.gov' 
Cc: Don Ripley (dripley@Coastalwaterauthority.org); Warren P. Cash III (trey.cash@firstsw.com); David Miller 
(dmiller@Coastalwaterauthority.org); 'neil.thomas@nortonrosefulbright.com'; John Baldwin; 'WSI‐RWPD‐
Team6@twdb.texas.gov' 
Subject: Notice of Incomplete Application ‐ Coastal Water Authority SWIFT Project No. 51008 
 
Good morning Tammy, 
 
I received your email via Trey Cash and Don Ripley yesterday afternoon and would like to respond to your Notice of 
Incomplete Application for the Coastal Water Authority SWIFT Project No. 51008.  Please see our responses in blue 
below. 
 
Section C. – Financial 
C.46:  Please provide five‐year comparative statements for Coastal WA. 
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We have attached this information (“CWA Five Year Comparative Statement (2014‐2010).pdf”, 87KB). 
C.47:  Please include Coastal WA FY 2014 Audited Financial Statements. 
We have attached this information (“2014 Final Audited Report.pdf”, 600KB). 
 
Section D. – Project Information 
D.54: Please provide a preliminary engineering feasibility report. 
Per the attached email (“RE: SWIFT Full Application”, 48KB), we were advised that we did not need to include this in 
our application as it has been provided to TWDB in the 2013 State Participation application for financial 
assistance.  Should you require this document, please download using the DropBox below as it is too large to 
email.  Please confirm that you were able to download the files (“Final PER(01‐28‐2011)‐Vol I”,  and “Final PER(01‐28‐
2011)‐Vol II”)successfully. 
 
https://www.dropbox.com/sh/ul9j8p33n6inbar/AADFDKEo07pAlbrd7IDBwnN2a?dl=0  
 
Section E. ‐  SWIFT Applicants 
E.72.a:  Please clarify if the Bond Ordinance included under A10 is intended to also be submitted as a draft under this 
item.  If not, please submit a draft Bond Ordinance for this item. 
As stated in our application, a Master Agreement for the Board Participation Program is currently being developed by 
TWDB staff and will be the basis for securing CWA’s loan with the TWDB. This was discussed with Javier Pena (the 
TWDB Financial Analyst assigned to our application) and Amanda Lavin prior to submitting our application.  Should 
you required a Bond Ordinance while a Master Agreement is being developed, the Bond Ordinance included under 
A10 may be used.  It should be noted however that CWA intends to secure all SWIFT funding via a Master Agreement 
with TWDB as was done for the 2013 State Participation. 
 
Thank you for bringing these items to our attention, and please confirm that our responses are complete and 
acceptable.  We look forward to hearing back from you. 
 
Jonathan S. Marks, PMP 
Project Controls Manager 
Coastal Water Authority 
1801 Main St., Suite 800 
Houston, TX 77002 
(713) 658-9020, X122 (Main) 
(713) 800-6253 (Direct) 
(832) 347-3915 (Cell) 
JMarks@CoastalWaterAuthority.org 

 
 
From: Tammy Oliver [mailto:Tammy.Oliver@twdb.texas.gov]  
Sent: Monday, June 08, 2015 4:44 PM 
To: dripley@coastalwaterauthority.org; Trey Cash; wmcconnell@mjllm.com; dmiller@bcoastalwaterauthority.com; 
neil.thomas@nortonrosefulbright.com 
Cc: WSI‐RWPD‐Team6 
Subject: Notice of Incomplete Application ‐ Coastal Water Authority SWIFT Project No. 51008 
 
Dear Mr. Ripley: 
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The Coastal Water Authority SWIFT application is  has been determined administratively incomplete.   The 
item(s) listed below are missing: 
 
Section C. – Financial 
C.46:  Please provide five‐year comparative statements for Coastal WA. 
 
C.47:  Please include Coastal WA FY 2014 Audited Financial Statements. 
 
Section D. – Project Information 
D.54: Please provide a preliminary engineering feasibility report. 
 
Section E. ‐  SWIFT Applicants 
E.72.a:  Please clarify if the Bond Ordinance included under A10 is intended to also be submitted as a draft under this 
item.  If not, please submit a draft Bond Ordinance for this item. 
 
Once we have received the missing information, Texas Water Development Board staff can move forward with 
processing the application. The items listed above must be received by 5:00 p.m. on Monday, June 15, 2015. 
If the requested information is not submitted by the date listed, the application will be considered 
withdrawn and will not be processed for consideration.  
 
Requested information should be sent to: 

Attention: Tammy V. Oliver 
Texas Water Development Board 
1700 N. Congress Ave 
Austin, TX 78701-3231 

 
or via email at Tammy.oliver@twdb.texas.gov.   
 
TWDB staff looks forward to working with the Costal Water Authority to make this a successful project. 
Please contact me if you have any questions. 
 
Thank you, 
 
Tammy V. Oliver, Administrative Assistant 
Texas Water Development Board 
Regional Water Planning & Development 
Water Supply & Infrastructure 
1700 North Congress Ave. 
Austin, Texas  78711 – 3231 
Phone (512) 475-3412 
Fax     (512) 475-2086 

 
 
 

This message has been scanned for malware by Websense. www.websense.com 

 

Click here to report this email as spam. 
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Jonathan Marks

From: Jonathan Marks
Sent: Thursday, June 25, 2015 7:30 AM
To: 'Mireya Loewe'
Cc: WSI-RWPD-Team6; Don Ripley; trey.cash@firstsw.com; wmcconnell@mjlm.com; David 

Miller; neil.thomas@nortonrosefulbright.com; John Baldwin
Subject: RE: Notice Of Complete Application - Coastal Water Authority  SWIFT Project No. 

51008
Attachments: Luce Bayou Model - Coastal Water Authority (2015-06-23 SWIFT Application).pdf; 

Automatic Rate Adj section from Houston 2015 Remarketing Memorandum (dated 
5-19-2015).pdf; Rates section from Houston 2015 Remarketing Memorandum (dated 
5-19-2015).pdf

Follow Up Flag: Follow up
Flag Status: Flagged

Good morning Mireya, 
 
Below are CWA’s responses to your inquiries: 
 
A)   Attached (“Luce Bayou Model ‐ Coastal Water Authority (2015‐06‐23 SWIFT Application).pdf”) is a revised PROFORMA 

including the outstanding “loans” referred to in your email of June 23, 2015: 
 CWA Contract Revenue Refunding Bonds Series 2014 ‐ $38,415,000 
 CWA Contract Revenue Refunding Bonds Series 2010 ‐ $38,900,000 

The two Bond Issues are related to the existing Trinity River Water Conveyance System and authorized in the “Project
Contract” between the City of Houston and the Coastal Water Authority. 
“NOTE:” A separate (second) Project Contract exists between the City of Houston and the Coastal Water Authority
related to the planning, design, property acquisition, construction and financing of the “Luce Bayou Interbasin Transfer
Contract”.  This Luce Bayou Project Contract is being utilized in support of the existing three financing transactions
with the Texas Water Development Board – (WIF 2009, WIF 2010, State Participation 2013).  The Luce Bayou Project 
Contract will be utilized  for  the proposed  loans  from  the Texas Water Development Board as outlined  in CWA’s
financial application. 
 

B)            Application Item 33:  The water and wastewater rates cited are from the City of Houston’s financial data.  The 
City’s Combined Utility System (CUS) is required by its Bond Ordinance to adjust their water and wastewater rates on an 
annual basis based upon certain inflation factors.  They are also required to do periodic cost of service rate study 
reviews to address the adequacy of the rate structure to meet their financial obligations, including the various contracts 
they have entered into with the Coastal Water Authority.  The attachments (“Automatic Rate Adj section from Houston 
2015 Remarketing Memorandum (dated 5‐19‐2015).pdf” and “Rates section from Houston 2015 Remarketing 
Memorandum (dated 5‐19‐2015).pdf”) are from the City of Houston’s financials that refer to water and wastewater 
rates.  The full document is available by clicking here. 

 
C)    The two loans discussed in (A) above are included in the City’s CUS rate structure and in their annual budgets.  
 
D)      The  City  of Houston  has  separate  contracts with  numerous Municipal Utility Districts  to  provide water  and/or

wastewater services and they are included in the numbers submitted to question #34. 
 
E)    It is anticipated that net position will not be negatively impacted by the increase in future loans related to the Luce 

Bayou Project.  Additional loan repayments will be reimbursed to CWA from the City of Houston per the Luce Bayou
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Project Contract.  Upon completion of the Construction Phase of the Luce Bayou Project the capital assets on CWA’s 
balances sheet will increase accordingly and that will offset the increase in the outstanding loan balances. 

 
F)    The forecasted increase in the debt service payments based upon securing additional loans with the TWDB will be

addressed in the Luce Bayou Project Contract between CWA and the City of Houston’s CUS.  It is anticipated the City’s 
CUS will provide for the loan repayments that currently exist and those repayments associated with each new loan
closing in support of the Luce Bayou Project.  The Luce Bayou Project’s goal upon completion is to convey water to
the City of Houston’s Lake Houston so that the City can utilize that water source in their planned expansion of their
Northeast Water Purification Facility and deliver and sell it to new customers, thereby generating additional revenues 
that would pay for the cost of the new water system.  The City of Houston also has contracts with the four Regional
Water Authorities  that will be  relying on  this new water delivery  system  to pay an allocated share of  the cost of 
building the Luce Bayou Project and its future Operations and maintenance costs. 

 
G)   In addition to the existing Luce Bayou Project Contract, CWA and City of Houston staff members are developing a new

Operating and Maintenance  (O&M) Contract  for  the Luce Bayou System.   This new contract will be similar  to  the 
existing O&M Contract between the City and CWA on the existing Trinity River Conveyance System.  It will be a contract 
to reimburse CWA for all related O&M expenses on the separate Luce Bayou System.  It is anticipated this new O&M
Contract will be finalized later this year.  The City has contracts with the four Regional Water Authorities that will be
utilizing the water delivered through the new Luce Bayou System to share in these costs. 

 
H)      The  five‐year  history  of  CWA  financials  is  presented  in  the  format  that  is  required  by  CWA  auditors  citing  the

Governmental Accounting  Standard Board  (GASB)  Statement No. 34.   This  requires operating  and non‐operating 
revenue, contribution and expenses to be in the format reflected on CWA’s Five‐Year Data submittal. 

 
Thank you for your continued support, and feel free to contact us should you need any additional clarification. 
 
Jonathan S. Marks, PMP 
Project Controls Manager 
Coastal Water Authority 
1801 Main St., Suite 800 
Houston, TX 77002 
(713) 658-9020, X122 (Main) 
(713) 800-6253 (Direct) 
(832) 347-3915 (Cell) 
JMarks@CoastalWaterAuthority.org 

 
 

From: Mireya Loewe [mailto:Mireya.Loewe@twdb.texas.gov]  
Sent: Tuesday, June 23, 2015 3:51 PM 
To: Don Ripley; trey.cash@firstsw.com; wmcconnell@mjlm.com; David Miller; neil.thomas@nortonrosefulbright.com; 
John Baldwin; Jonathan Marks 
Cc: WSI‐RWPD‐Team6 
Subject: RE: Notice Of Complete Application ‐ Coastal Water Authority SWIFT Project No. 51008 
 
After our technical review of the application, we request you provide us with the following information by no later than 
this Thursday, June 25, at 5:00 pm: 
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a) The proforma submitted  does not appear to include 2 outstanding loans of $38,415,000 and 
$38,900,000=$77,315,000.  Please submit a new proforma with all outstanding debt included. 
 
b)  Application Item 33:   
     Current water rate is $28.57 with an average monthly increase per customer of $0.34 or $1.27 
       Current wastewater rate is $34.63 with average monthly increase of $0.41 per customer or $1.54 
       Please explain the $1.27 and $1.54 increases.   
       Provide what rates for water and wastewater are projected to be through the life of the loan based on the above 
rate increases.   
     
 c)  Since the loans mentioned in a) are not included in the Proforma, are the rate increases correct as listed in question 
b) above? 
    
d) Application item 34:   Do the water and wastewater customers listed include the different Municipal Utility Districts? 
 
e) Per the financial information provided, as of 12/31/2014, CWA’s Net Position is $217 million compared to outstanding 
debt of approximately $439 million, including the proposed debt.  Does CWA’s have a plan to improve or address its 
highly leveraged position? 
 
f) CWA currently receives $5,333,000 in debt service payment contributions from the City of Houston.  Based on the 
submitted proforma, the debt service payment contributions will increase to as high as $30,160,000 during the loan 
period.  Does Houston and CWA have a plan to address this significant increase in debt service payment contributions? 
 
g) Houston also provides O&M reimbursements to CWA. During FYE 2014, that amounted to $22,187,916, with this new 
project, it is safe to assume that these O&M reimbursements will increase significantly.  What are Houston’s and CWA’s 
plans to address these expenses? 
 
h) For the past five years, CWA has operated at a net loss. Once depreciation, bond interest expense, and interest 
expense are added back into revenues, positive revenues are then shown.  However, Houston is contributing debt 
service payments to CWA and these payments are reported in CWA’s  income statement below the Net Income/Loss 
line.  Please explain why does CWA report interest expense and bond interest expense above the Net Income/Loss line 
but Houston’s contribution below the line?  
 
Please let me know if you have any questions.   
 
Regards, 
Mireya 
 
Mireya Loewe (“Me-ray-ah”  “Low-eee”) 
Team Manager, South Region  
Regional Water Planning and Development 
Texas Water Development Board 
P.O. Box 13231 
Austin, TX 78711-3231 
(512) 475-0590 
 
 

Click here to report this email as spam. 
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Jonathan Marks

From: Jonathan Marks
Sent: Wednesday, July 1, 2015 11:22 AM
To: 'Mireya Loewe'
Cc: Javier A. Pena; Don Ripley (dripley@Coastalwaterauthority.org); John Baldwin; David 

Miller (dmiller@Coastalwaterauthority.org)
Subject: RE: Notice Of Complete Application - Coastal Water Authority  SWIFT Project No. 

51008
Attachments: SEALs.pdf

Follow Up Flag: Follow up
Flag Status: Flagged

Good morning Mireya, 
 
Below is our response to regarding the differences in debt service payments referenced in your email: 
 
                In 1993, the Coastal Water Authority (with the approval of the City of Houston) issued “Certificate of 
Participation, Series 1993 A‐J” (COP).  The proceeds of this issue were used to purchase the Debt Service Contract 
Payments that existed on all of CWA’s outstanding debt that was issued under its then existing Projects Contract with 
the City of Houston. 
                The “sale” of an existing “asset” (the Debt Service Contract Payments) generated a certain amount of funds 
flowing to CWA that have been and are still being used by CWA for certain eligible activities.  The sale also legally 
removed all of the applicable outstanding debt as of June 1993 for CWA Financials.  The “sale” did not alter the amount 
or the obligation of the City of Houston to continue paying those certain debt service payments. 
                A copy of pages from the “Official Statement” of the COP Series 1993 A‐J are attached (“SEALs.pdf”) for your 
information.  Included also is a summary page of the “sold” debt service payments schedule the City of Houston is 
committed to make.  In this summary you will be able to see the approximately $13.6 million difference you referred to 
in your email about what is reflected on CWA’s 2014 Financial Audit and the City of Houston 2014 Audit Report. 
 
Thank you, 
 
Jonathan S. Marks, PMP 
Project Controls Manager 
Coastal Water Authority 
1801 Main St., Suite 800 
Houston, TX 77002 
(713) 658-9020, X122 (Main) 
(713) 800-6253 (Direct) 
(832) 347-3915 (Cell) 
JMarks@CoastalWaterAuthority.org 
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From: Mireya Loewe [mailto:Mireya.Loewe@twdb.texas.gov]  
Sent: Tuesday, June 30, 2015 7:06 PM 
To: Jonathan Marks; Javier A. Pena 
Subject: RE: Notice Of Complete Application ‐ Coastal Water Authority SWIFT Project No. 51008 
 
Jonathan, 
 
We need some clarification please.  In CWA’s 5‐yr comparative statement we received, it says that in 2014, under 
Operating Rev., Houston provided $22.187M and, under Contributions Provided by City of Houston, Coastal received 
$5.333M (our assumption that this is for debt service).   In Houston’s 2014 audit, on page 103, under Note 14.C. Coastal 
Water Authority, it says that Houston paid CWA $18.9M for debt service and $22.5M for O&M. 
 
We understand that the two entities’ FYs are not the same, but there is still a large difference in the debt service 
payments being reported.  Can you please clarify. 
 
Thanks, 
Mireya 
 
From: Jonathan Marks [mailto:jmarks@Coastalwaterauthority.org]  
Sent: Thursday, June 25, 2015 7:36 AM 
To: Mireya Loewe 
Cc: WSI-RWPD-Team6; Don Ripley; trey.cash@firstsw.com; wmcconnell@mjlm.com; David Miller; 
neil.thomas@nortonrosefulbright.com; John Baldwin 
Subject: RE: Notice Of Complete Application - Coastal Water Authority SWIFT Project No. 51008 
 
Good morning Mireya, 
 
Below are CWA’s responses to your inquiries: 
 
A)   Attached (“Luce Bayou Model ‐ Coastal Water Authority (2015‐06‐23 SWIFT Application).pdf”) is a revised PROFORMA 

including the outstanding “loans” referred to in your email of June 23, 2015: 
         CWA Contract Revenue Refunding Bonds Series 2014 ‐ $38,415,000 
         CWA Contract Revenue Refunding Bonds Series 2010 ‐ $38,900,000 

The two Bond Issues are related to the existing Trinity River Water Conveyance System and authorized in the “Project
Contract” between the City of Houston and the Coastal Water Authority. 
“NOTE:” A separate (second) Project Contract exists between the City of Houston and the Coastal Water Authority
related to the planning, design, property acquisition, construction and financing of the “Luce Bayou Interbasin Transfer
Contract”.  This Luce Bayou Project Contract is being utilized in support of the existing three financing transactions 
with the Texas Water Development Board – (WIF 2009, WIF 2010, State Participation 2013).  The Luce Bayou Project 
Contract will be utilized  for  the proposed  loans  from  the Texas Water Development Board as outlined  in CWA’s 
financial application. 
 

B)            Application Item 33:  The water and wastewater rates cited are from the City of Houston’s financial data.  The 
City’s Combined Utility System (CUS) is required by its Bond Ordinance to adjust their water and wastewater rates on an 
annual basis based upon certain inflation factors.  They are also required to do periodic cost of service rate study 
reviews to address the adequacy of the rate structure to meet their financial obligations, including the various contracts 
they have entered into with the Coastal Water Authority.  The attachments (“Automatic Rate Adj section from Houston 
2015 Remarketing Memorandum (dated 5‐19‐2015).pdf” and “Rates section from Houston 2015 Remarketing 
Memorandum (dated 5‐19‐2015).pdf”) are from the City of Houston’s financials that refer to water and wastewater 
rates.  The full document is available by clicking here. 

 
C)    The two loans discussed in (A) above are included in the City’s CUS rate structure and in their annual budgets.  
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D)      The  City  of Houston  has  separate  contracts with  numerous Municipal Utility Districts  to  provide water  and/or

wastewater services and they are included in the numbers submitted to question #34. 
 
E)    It is anticipated that net position will not be negatively impacted by the increase in future loans related to the Luce

Bayou Project.  Additional loan repayments will be reimbursed to CWA from the City of Houston per the Luce Bayou
Project Contract.  Upon completion of the Construction Phase of the Luce Bayou Project the capital assets on CWA’s
balances sheet will increase accordingly and that will offset the increase in the outstanding loan balances. 

 
F)    The forecasted increase in the debt service payments based upon securing additional loans with the TWDB will be

addressed in the Luce Bayou Project Contract between CWA and the City of Houston’s CUS.  It is anticipated the City’s 
CUS will provide for the loan repayments that currently exist and those repayments associated with each new loan
closing in support of the Luce Bayou Project.  The Luce Bayou Project’s goal upon completion is to convey water to
the City of Houston’s Lake Houston so that the City can utilize that water source in their planned expansion of their 
Northeast Water Purification Facility and deliver and sell it to new customers, thereby generating additional revenues
that would pay for the cost of the new water system.  The City of Houston also has contracts with the four Regional 
Water Authorities  that will be  relying on  this new water delivery  system  to pay an allocated share of  the cost of
building the Luce Bayou Project and its future Operations and maintenance costs. 

 
G)   In addition to the existing Luce Bayou Project Contract, CWA and City of Houston staff members are developing a new

Operating and Maintenance  (O&M) Contract  for  the Luce Bayou System.   This new contract will be similar  to  the 
existing O&M Contract between the City and CWA on the existing Trinity River Conveyance System.  It will be a contract 
to reimburse CWA for all related O&M expenses on the separate Luce Bayou System.  It is anticipated this new O&M
Contract will be finalized later this year.  The City has contracts with the four Regional Water Authorities that will be
utilizing the water delivered through the new Luce Bayou System to share in these costs. 

 
H)      The  five‐year  history  of  CWA  financials  is  presented  in  the  format  that  is  required  by  CWA  auditors  citing  the 

Governmental Accounting  Standard Board  (GASB)  Statement No. 34.   This  requires operating  and non‐operating 
revenue, contribution and expenses to be in the format reflected on CWA’s Five‐Year Data submittal. 

 
Thank you for your continued support, and feel free to contact us should you need any additional clarification. 
 
Jonathan S. Marks, PMP 
Project Controls Manager 
Coastal Water Authority 
1801 Main St., Suite 800 
Houston, TX 77002 
(713) 658-9020, X122 (Main) 
(713) 800-6253 (Direct) 
(832) 347-3915 (Cell) 
JMarks@CoastalWaterAuthority.org 

 
 

From: Mireya Loewe [mailto:Mireya.Loewe@twdb.texas.gov]  
Sent: Tuesday, June 23, 2015 3:51 PM 
To: Don Ripley; trey.cash@firstsw.com; wmcconnell@mjlm.com; David Miller; neil.thomas@nortonrosefulbright.com; 
John Baldwin; Jonathan Marks 
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Cc: WSI‐RWPD‐Team6 
Subject: RE: Notice Of Complete Application ‐ Coastal Water Authority SWIFT Project No. 51008 
 
After our technical review of the application, we request you provide us with the following information by no later than 
this Thursday, June 25, at 5:00 pm: 
 
a) The proforma submitted  does not appear to include 2 outstanding loans of $38,415,000 and 
$38,900,000=$77,315,000.  Please submit a new proforma with all outstanding debt included. 
 
b)  Application Item 33:   
     Current water rate is $28.57 with an average monthly increase per customer of $0.34 or $1.27 
       Current wastewater rate is $34.63 with average monthly increase of $0.41 per customer or $1.54 
       Please explain the $1.27 and $1.54 increases.   
       Provide what rates for water and wastewater are projected to be through the life of the loan based on the above 
rate increases.   
     
 c)  Since the loans mentioned in a) are not included in the Proforma, are the rate increases correct as listed in question 
b) above? 
    
d) Application item 34:   Do the water and wastewater customers listed include the different Municipal Utility Districts? 
 
e) Per the financial information provided, as of 12/31/2014, CWA’s Net Position is $217 million compared to outstanding 
debt of approximately $439 million, including the proposed debt.  Does CWA’s have a plan to improve or address its 
highly leveraged position? 
 
f) CWA currently receives $5,333,000 in debt service payment contributions from the City of Houston.  Based on the 
submitted proforma, the debt service payment contributions will increase to as high as $30,160,000 during the loan 
period.  Does Houston and CWA have a plan to address this significant increase in debt service payment contributions? 
 
g) Houston also provides O&M reimbursements to CWA. During FYE 2014, that amounted to $22,187,916, with this new 
project, it is safe to assume that these O&M reimbursements will increase significantly.  What are Houston’s and CWA’s 
plans to address these expenses? 
 
h) For the past five years, CWA has operated at a net loss. Once depreciation, bond interest expense, and interest 
expense are added back into revenues, positive revenues are then shown.  However, Houston is contributing debt 
service payments to CWA and these payments are reported in CWA’s  income statement below the Net Income/Loss 
line.  Please explain why does CWA report interest expense and bond interest expense above the Net Income/Loss line 
but Houston’s contribution below the line?  
 
Please let me know if you have any questions.   
 
Regards, 
Mireya 
 
Mireya Loewe (“Me-ray-ah”  “Low-eee”) 
Team Manager, South Region  
Regional Water Planning and Development 
Texas Water Development Board 
P.O. Box 13231 
Austin, TX 78711-3231 
(512) 475-0590 
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Jonathan Marks

From: Jonathan Marks
Sent: Thursday, July 2, 2015 11:17 AM
To: Javier A. Pena (Javier.Pena@twdb.texas.gov)
Cc: Tina Arias Peterman; 'Trey Cash'; John Baldwin; neil thomas; David Miller 

(dmiller@Coastalwaterauthority.org); Don Ripley (dripley@Coastalwaterauthority.org)
Subject: RE: Coastal Water Authority

Follow Up Flag: Follow up
Flag Status: Flagged

Good morning Javier, 
 
Per your question below regarding the legal name/description for the $23,260,000 being issued in 2018, CWA would like 
to use the following name: 
 
“Coastal Water Authority Contract Revenue Bonds, Series 2018”. 
 
Thank you, 
 
Jonathan S. Marks, PMP 
Project Controls Manager 
Coastal Water Authority 
1801 Main St., Suite 800 
Houston, TX 77002 
(713) 658-9020, X122 (Main) 
(713) 800-6253 (Direct) 
(832) 347-3915 (Cell) 
JMarks@CoastalWaterAuthority.org 

 
 

From: Trey Cash [mailto:Trey.Cash@firstsw.com]  
Sent: Wednesday, July 1, 2015 5:57 PM 
To: John Baldwin; Jonathan Marks; neil thomas 
Cc: Tina Arias Peterman 
Subject: FW: Coastal Water Authority 
 
I think this question may be best addressed by Neil, but I am not sure.  
 
Trey 
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Sent with Good (www.good.com) 

From: Javier Pena <jpena16@austin.rr.com> 
Sent: Wednesday, July 1, 2015 5:51:41 PM 
To: Trey Cash 
Subject: Coastal Water Authority  
  
Good afternoon, 
 
This Javier the TWDB financial analyst working on the above referenced loan request. Please provide the legal name/description for 
the $23,260,000 being issued in 2018. 
Trying to finish up my draft write up.  
Thank you  
Javier Pena 
Cell 512-576-9599 
Work 512-475-0581 

Neither First Southwest Company, LLC nor any of its affiliates (collectively, "First Southwest") is responsible 
for any recommendation, solicitation, offer or agreement or any information about any transactions, customer 
account or account activity in this communication. Confidential or time-sensitive security-related 
communications should not be transmitted to First Southwest via the Internet as there can be no assurance of 
actual or timely delivery, receipt and/or confidentiality. Neither can there be any assurance that messages 
transmitted by electronic mail will not be corrupted, lost, deleted or modified. First Southwest reserves the right 
to refrain from processing or executing electronic mail until verification of the information is obtained in 
another format acceptable to First Southwest. 

Click here to report this email as spam. 
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