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EXECUTIVE SUMMARY 

The Study confirmed that the existing Study area’s decentralized utility service structure with multiple 
water  and  wastewater  utility  service  providers  currently  works  efficiently  and  cost‐effectively,  which 
validates  the  City  Council’s  initial  plan  for  growing  the  City’s  infrastructure  through  development 
supporting its own financial weight without burdening existing residents and businesses with the cost of 
providing new residents/businesses infrastructure services.  The Study also confirmed that much of the 
existing utility infrastructure has or will be reaching the end of its useful life in the near future, and that 
significant  capital  expenditures  to  renew,  replace  or  expand  existing  utility  infrastructure  should  be 
expected  in  the  near  and  mid‐term  future,  which  could  lead  to  potential  synergies  with  respect  to 
potential utility regionalization options.   Finally, the City Council’s  initial plan to eventually consolidate 
utility services after the costs of infrastructure growth had been fully absorbed, by the new residents and 
businesses causing that growth, would benefit all the City’s residents and businesses.   

Together with City staff, the Study team developed and examined various options for the City Council to 
help determine whether the current Study area status quo could be improved upon for the residents and 
businesses of the City and the City’s ETJ (e.g., financially, operationally, cost of service, level of service, 
etc.).  We list those options below without any order of preference or recommendation, as each option 
has positive attributes but different implementation timing and costs. 

Options 

 Status  Quo.   Maintaining  the  status  quo would mean  eschewing  the  potential  opportunities  that 
consolidation could bring in the form of economies of scale and uniformity of utility rates and charges 
throughout the City and ETJ for residents and businesses.  On the positive side, maintaining the status 
quo would  also  allow  the MUDs  to  complete  their  build‐out  of  utility  infrastructure  and  eventual 
retirement of debt associated with the development and build‐out of the areas served by the MUDs, 
making an eventual consolidation program in later years more financially feasible. 

 Implement a systematic MUDs dissolution/annexation program.  As MUDs’ jurisdictional areas build‐
out, utility infrastructure is completed through such build‐out, and utility infrastructure debt is retired, 
the City could dissolve  (for  in‐City districts) or annex  (for ETJ districts)  the MUDs  into  the City and 
assume  ownership  and  operation  of  the MUDs water  and wastewater  infrastructure.    Under  this 
option, the City would also implement their existing ETJ annexation agreements with the individual 
MUDs as their contractual annexation “trigger conditions” occur over time.  This option would also 
require the City to assume responsibility for not only water and wastewater infrastructure and service, 
but also all other MUD obligations, including any MUD’s non‐water and non‐wastewater infrastructure 
(e.g., drainage, levees, parks, fire protection, garbage, etc.). 

 Implement a voluntary dissolution/annexation program.  The MUDs would continue to provide water 
and wastewater  utility  service  leaving  the  determination  of  timing  for  dissolution/annexation  and 
transfer of water and wastewater utility service to the MUD Boards.  Under this option, the City would 
continue  to  engage  with  the  MUDs  in  regional  water  and  wastewater  infrastructure 
development/operations  programs  when  the  opportunities  arise.  The  City  would  facilitate 
cooperation and  consolidation of utility  infrastructure by and among existing MUDs  in  the natural 
progression of their MUD life cycles.  The City would implement ETJ annexation agreements as their 
annexation trigger conditions occur over time. 
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 Implement a voluntary utility infrastructure asset transfer program.  Instead of dissolving or annexing 
MUDs, the City could initiate a voluntary utility infrastructure asset transfer program, where a MUD 
could  transfer  title  to  its  water  and  wastewater  utility  infrastructure  to  the  City  (either  built‐out 
systems  or  mid  build‐out  systems  where  the  MUD  continues  implementing  utility  system 
infrastructure  installation  and  financing  for  new  development).  The  MUDs  would  continue  in 
operation under this program.  Under this option, the City would continue having the existing MUD 
utility  operators  (e.g.,  Quail  Valley  Utility  District,  Si  Environmental,  Municipal  District  Services, 
Inframark) operate the transferred utility infrastructure during a transition period (e.g., 5 to 10 years).  
This option does not require the dissolution or annexation of any utility districts, or the termination of 
existing operations as a condition of transfer of utility assets to the City. 

 Implement  a  City‐wide  “wholesale”  treatment/supply  facilities  utility.    This  option  would 
contemplate each MUD retaining its retail utility customer facilities while transferring water supply 
and water and wastewater treatment facilities to the City.  The MUDs “wholesale” facilities would be 
added to the existing City “wholesale” facilities (e.g., Steep Bank/Flat Bank, Surface Water Treatment 
Plant, Mustang Bayou) with the City providing wholesale utility service to each MUD’s retained retail 
utility service.  Under this “wholesale” program, the City could consider transferring its existing City 
“retail” utility systems to an appropriate abutting MUD utility service provider, leaving the City with 
only the “wholesale” utility service obligation.  Under this option, the City would continue having the 
existing MUD utility operators (e.g., Quail Valley Utility District, Si Environmental, Municipal District 
Services, Inframark) operate the transferred “wholesale” facilities during a transition period (e.g., 5 to 
10 years).  This option does not require the dissolution or annexation of any utility districts. 

 Implement a Public Private Partnership.  This option would contemplate the City granting a long‐term 
concession to a private operator to operate and finance consolidated utility facilities obtained by the 
City  through  any  of  the  consolidation  options.    This  option  does  not  require  the  dissolution  or 
annexation of any utility district, but does require the City obtain title to the MUDs’ utility facilities 
from the districts for inclusion in the public private partnership concession offering. 

Next Steps 

1. Prioritization of Scenarios, MUDs, etc. to be Considered for Consolidation Purposes.  Based on 
the  Study,  the City  staff  and City Council  (with  input  from  the  Study  team as  needed)  should 
evaluate and prioritize those opportunities where a consolidation of MUD(s) with the City water 
and  wastewater  utility  system  may  potentially  make  operational,  engineering  and  financial 
sense.  These decisions should be made in a manner that are consistent with the goals of the City 
concerning long‐term planning for residential and commercial buildout within the City and its ETJ. 
 

2. Preliminary Discussions with MUDs Identified in Step 1.  Based on any Scenarios and/or MUDs 
identified in Step 1 above, the City should schedule a series of meetings with any MUDs identified 
as potential candidates for consolidation to discuss whether there is an interest on the part of the 
MUDs to consider a consolidation, or under what set of conditions such a consolidation might 
make sense for both parties to consider such an endeavor. 
 

3. Develop a Detailed Financial Plan for any Opportunities Identified in Steps 1 and 2.  The analysis 
completed as part of this Study was conducted at a high‐level and relied,  in many cases, upon 
financial data that was available via public information, and the Study team may not have had 
access to the most detailed, accurate, or recent data that is relevant to the current status of each 
of the 30 MUDs evaluated as part of this Study.  Therefore, if based on Steps 1 and 2 there are 
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certain MUD consolidation options that appear to create a “win‐win” for both entities (City and 
the MUD), the Study team would strongly encourage that a more in‐depth financial analysis be 
conducted to evaluate the following key assumptions to ensure that all information is as accurate 
and current as practical: 
 

‐ Revenues Assumptions (all revenue streams) 
‐ Operating Expenses (including any savings)  
‐ Capital Expenditures (both by MUD and City) 
‐ Capital Financing 
‐ Growth and Buildout Assumptions 
‐ Timing 
‐ Other, as appropriate  

 
It  is a necessity  that  there would be a detailed  timeline of key project deliverables, as well as 
numerous financial, operational and capital  related meetings and planning sessions,  to ensure 
that such a consolidation opportunity is successful for all parties.  
 

4. Develop  a  Long‐Term  Plan  for  Continued  Monitoring  of  Consolidation 
Opportunities.  Regardless of whether any opportunities are identified in Steps 1 through 3 that 
would  identify  any  potential  MUD  consolidation  options,  the  Study  team  would  strongly 
encourage a long‐term plan be put in place to continue to monitor consolidation opportunities on 
an annual or biennial basis.  This plan would put in place a methodology and check‐list that would 
allow  the  City  to  identify  when  certain  criteria  have  been  achieved  that  may  make  a   MUD 
consolidation  scenario  feasible  (e.g.  MUD  debt  is  paid  off,  or  de  minimis;  certain  buildout 
percentages are achieved; etc.). 
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Section 1 
INTRODUCTION 

Authorization 
On  December  2,  2017,  the  City  of  Missouri  City  (“City”)  City  Council  authorized  Greenberg  Traurig, 
NewGen Strategies and Solutions, and Enprotec/Hibbs & Todd (“Study team”, “we” or “us”) to undertake 
a Feasibility Analysis regarding the consolidation of water and wastewater utility service providers for the 
City of Missouri City (“City”) and the City’s Extra‐Territorial Jurisdiction (“ETJ”) areas (the “Study”). 

Study Area Description 
The Study area encompasses thirty‐one (31) water and wastewater utility service providers within the 
municipal boundaries of the City and the City’s ETJ, including the City’s water and wastewater utility.  A 
list of the Municipal Utility District (“MUD”) water and wastewater utility service providers in the Study 
area is shown in Table 1‐1.  Three water and wastewater utility service providers in or abutting the Study 
area were not considered in the Study.  Two service providers, Fort Bend County #23 and Fort Bend County 
#24, are not included in the Study as they both lie within the City of Houston’s ETJ, which is outside the 
jurisdictional  control  of  the  City.    A  third  service  provider,  Fort  Bend  County  Water  Control  and 
Improvement District #2, is not included in the Study because its utility service area encompasses multiple 
governmental jurisdictions precluding consolidation feasibility.  Of the MUD service providers within the 
Study area, thirteen (13) provide utility service within the City’s ETJ and seventeen (17) provide utility 
service within the City’s municipal boundaries.  

Table 1-1: Study MUD Service Providers 

Blue Ridge West Palmer Plantation #2 

First Colony #9 Quail Valley Utility District   

Fort Bend County #26 Sienna Plantation #1 

Fort Bend County #42 Sienna Plantation #2 

Fort Bend County #46 Sienna Plantation #3 

Fort Bend County #47 Sienna Plantation #4 

Fort Bend County #48 Sienna Plantation #5 

Fort Bend County #49 Sienna Plantation #6 

Fort Bend County #115 Sienna Plantation #7 

Fort Bend County #129 Sienna Plantation #10 

Fort Bend County #149 Sienna Plantation #12 

Harris County #122 Sienna Plantation #13   

Harris County Fondren Road Sienna Plantation Management District 

Meadowcreek Southwest Harris County #1 

Palmer Plantation #1 Thunderbird Utility District   

The location of each MUD service provider can be found on the map below.  A larger version of this map 
is included in Appendix A.   
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Previous Studies 
The  City  has  undertaken  a  number  of  prior  studies  on  consolidating  and  regionalizing  water  and 
wastewater utility infrastructure.  These include: 

 The 2011 Regional Water & Wastewater Planning Study (“2011 eHT Study”) by Enprotec/Hibbs & Todd 
(“eHT”), which is attached as Appendix B;  

 The March 10, 2015, Feasibility Analysis, Annexation of Sienna Plantation Municipal Utility Districts 2 
and 3, which is attached as Appendix C;  

 The March 31, 2015 Feasibility Analysis Annexation of Sienna Plantation Municipal Utility Districts 10 
and 12, which is attached as Appendix D; and  

 The April 20, 2015 Feasibility Analysis of Fort Bend County Municipal Utility Districts 23 and 24, which 
is attached as Appendix E.   

Previous Win/Win Projects 
The City has had considerable success in recent years working with MUDs to create joint regional utility 
infrastructure projects at the treatment plant/wholesale utility service level.  These include:  

 Surface Water Treatment Plant and Ground Water Reduction Plan 

 35 public well owners 

 Full compliance with Fort Bend Subsidence District requirements  

 Initially 10 MGD, expanding to 20 MGD 

 Lowest pumpage fee in the region ($1.72/1,000 gallons)  

 Steepbank/Flatbank Wastewater Treatment Plant  

 Currently 7 participants 

 3 MGD facility, expanding to approx. 4.5 MGD 

 Mustang Bayou Utility Service Area 

 Currently 3 participants, expanding to 5 (adding MMD #1 and MMD #2) 

 .95 MGD facilities, expanding to 1.5 MGD 

These successful collaborative projects demonstrate one potentially effective option that will be discussed 
in the Study.   

Scope of Study 
The scope of the Study was to determine whether the current Study area structure of multiple municipal 
utility  districts  providing  water  and  wastewater  utility  service  within  their  segmented  jurisdictional 
boundaries could be improved upon for the residents and businesses of the City and the City’s ETJ (e.g., 
financially, operationally, cost of service, level of service, etc.).  The Study team was tasked with identifying 
options  and  structures  for  potential  enhancement  of  water  and  wastewater  utility  service  delivery 
City/ETJ wide to improve efficiency.  Finally, the Study team was tasked with identifying optimal timing 
for implementation of the various feasibility options (e.g., short term – zero (0) to ten (10) years; long 
term – ten (10) years and longer).  
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As part of the Study, eHT issued a 2018 Regional Water and Wastewater Planning Study (“2018 eHT Plan”), 
updating  the  2011  eHT  Study.    The  2018  eHT  Plan  report  is  included  in  Appendix  F.    eHT  identified 
regionalized water and wastewater infrastructure consolidation options, identifying technical feasibility, 
capital improvement cost estimates, and life‐cycle operating and capital costs for each option.  NewGen 
Strategies  and  Solutions  (“NewGen”)  then  undertook  a  financial  review  of  each  MUD’s  outstanding 
financial  obligations  and  annual  operating  statements,  applied  the  regionalization/consolidation  and 
technical/financial  projections  in  the  eHT  Study,  and  provided  financial  scenarios  for  the  various 
consolidation feasibility options identified by the Study team.   

The City coordinated a number of meetings with the Study area utility service providers.  The City also 
created a Utility Operators’ Committee (Operators’ Committee) and held meetings with the Operators’ 
Committee  to  exchange  information,  solicit  proposed  Study  structure  options,  and  receive  technical 
feedback  on  infrastructure  and  operational  issues.    The  City  also  formed  a  Study  Area Utility  Service 
Providers  Attorneys’  Committee  (Attorneys’  Committee)  and  held  a  meeting  with  the  Attorneys’ 
Committee to exchange information, solicit proposed Study structure options, and receive feedback on 
the legal feasibility of proposed options.  City staff and the Study team held numerous work sessions and 
strategic planning meetings to review historical practices, current operations, and projected future water 
and wastewater utility needs for the Study area.  Finally, City staff and the Study team provided a draft of 
the Study to the MUDs, held a work session with the MUDs to review the draft and obtain feedback.  In 
addition to verbal comments at the work session, the City was pleased to receive written comments from 
the individuals listed in Appendix K.  The Study team appreciated these comments and reviewed them 
carefully.   Comments were addressed in the Study, as needed, and are reflected in the final report, as 
appropriate.    
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Section 2 
ENGINEERING 

At the request of the City and its joint Groundwater Reduction Plan (“GRP”) participants, eHT prepared 
two regionalization study reports for the City – the 2011 eHT Study and the 2018 eHT Plan.  The objectives 
of these reports were to address the following: 

 Establish existing conditions for water and wastewater facilities of the approximately 30 entities in the 
Study area; 

 Identify  specific  water  and  wastewater  consolidation  projects  and  their  associated  costs  and 
implementation schedule; 

 Prepare an environmental assessment of the recommended consolidation projects; and  

 Analyze regional opportunities and the potential funding mechanisms. 

In  coordination  with  the  City  and MUDs,  eHT  received  and  evaluated  statistics  related  to  the  City’s 
population,  water  and  wastewater  connections  and  demands,  and  existing  water  and  wastewater 
infrastructure to help develop recommendations to address the items summarized above.  The 2011 eHT 
Study established the core background for the regionalization opportunities across the City, as well as the 
environmental impact, cost implications, and funding options associated with the regionalization efforts.  
The purpose of  the 2018  eHT Plan was  to  consider  changes  in  the underlying  statistics  that occurred 
between 2011 and 2018.  Correspondingly, the 2018 eHT Plan utilized many of the data analysis methods 
developed in the 2011 eHT Study to highlight changes to the water and wastewater landscape since 2011.  
Based on the analysis, wastewater regionalization opportunities became the emphasis of the 2018 eHT 
Plan, including an updated cost analysis and conceptual implementation strategy. 
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Section 3 
FINANCIAL 

MUD Financials 
NewGen  developed  the  financial  feasibility  analyses  related  to  the  Study,  which  included  evaluating 
several  regionalization  scenarios  as  developed  in  consultation  with  City  staff  regarding  the  potential 
consolidation of several MUDs located in and/or near the City with the City’s existing water/wastewater 
utility systems.  In establishing the scenarios for NewGen to analyze, City staff identified geographically, 
technically, and developmentally related MUDs to be considered as natural groupings for consolidation.  
The three main scenarios, and sub‐scenarios, are as follows: 

 

Scenario 1: MUDs with Annexation Agreements 

 Scenario 1.1: Riverstone MUDs 

 Fort Bend County #129   Fort Bend County #149 

 Scenario 1.2: Sienna Plantation #1 MUDs1 

 Sienna Plantation #1 

 Sienna Plantation #2 

 Sienna Plantation #3 

 Sienna Plantation #10 

 Sienna Plantation #12 

 Sienna Plantation #13 

 Sienna Plantation Management 
District 

 Scenario 1.3: Sienna Plantation #5 MUDs2 

 Sienna Plantation #4 

 Sienna Plantation #5 

 Sienna Plantation #6 

 Sienna Plantation #7 

 

Scenario 2: Harris County MUDs 

 Harris County #122 

 Harris County WC&ID ‐ Fondren Road 

 Southwest Harris County #1 

 

Scenario 3: Inside City MUDs  

 Scenario 3.1: Inside City MUDs with No Property Tax Revenue 

 Quail Valley Utility District    Thunderbird Utility District 
 

 
1 Sienna Planation #1 controls the MUDs in Scenario 1.2  
2 Sienna Plantation #5 controls the MUDs in Scenario 1.3 
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 Scenario 3.2: Other Inside City MUDs3 

 Palmer Plantation #1 

 Palmer Plantation #2 

 Blue Ridge West  

 First Colony #9 

 Fort Bend County #26 

 Fort Bend County #42 

 Fort Bend County #46 

 Fort Bend County #47 

 Fort Bend County #48 

 Fort Bend County #49 

 Fort Bend County #115 

 Meadowcreek 

A comprehensive report for each of the three scenarios is attached as Appendices G, H, and I.       

Methodology and Key Assumptions 
As part of the Study, NewGen evaluated the forecasted customer growth, revenue, capital costs, debt 
service, and operations and maintenance (“O&M”) costs over a 30‐year period (FY 2020 – FY 2049) to 
evaluate  the  financial  impact  that  a  consolidation may  have  on  the  City.    The  customer  growth was 
forecasted from the 2018 eHT Plan, which was validated by City staff.  Further, upon acquisition, the City 
would  assume  the  continuing  future  obligation  to  maintain,  upgrade,  expand  and  replace  the 
water/wastewater  utility  system  infrastructure  acquired,  as  conveyed  in  a  Capital  Improvement  Plan 
(“CIP”).  It is assumed that the depreciation (a non‐cash item) included within the cash flow forecast would 
sufficiently fund any necessary capital renewals and replacements.   

The relevant water CIP projects were taken from Table 4‐20 of the 2011 eHT Study.  Since the CIP project 
costs in the 2011 eHT Study were not in current dollars, NewGen increased the costs taken from the 2011 
eHT Study by either approximately 3.6%4 per year for interconnection projects or approximately 1.3%5 
per  year  for  elevated  storage  tank  projects.    While  the  2011  eHT  Study  lists  15  different  water 
interconnection and storage projects, for this analysis NewGen focused on the projects directly related to 
the MUDs in the analysis.  In this case, NewGen identified several relevant water projects and allocated 
the costs to the relevant participants based on build out connection counts and then inflated the costs to 
2019 dollars.   

For wastewater CIP projects, per input from eHT and City staff, the most cost‐effective means of providing 
wastewater  service  to  the  area  would  be  to  consolidate  down  to  two  master  regional  wastewater 
treatment plants as seen in Option 5 in Table 5‐1 in the 2018 eHT Plan.  Since the costs for this project 
cannot be pinpointed to each individual MUD, the costs were allocated based on the total build out size 
of each participant, as found in the 2018 eHT Study.     

 
3 Although Missouri City Management District #1 and Missouri City Management District #2 were originally identified 
to be included in Scenario 3, these two MUDs were excluded from the Study because they have no current customers 
and  did  not  have  any  forecasted  customers.    Further,  they  have  negligible  operating  expenses  (primarily  legal, 
accounting, or other contractual services) that are primarily offset by advances or loans.  Thus, their inclusion was 
not meaningful to the Study. 
4 Based on the annualized change in the Handy Whitman Index cost for water mains (NARUC 331) within the South 
Central region of the country between January 2011 and January 2018 
5 Based on the annualized change in the Handy Whitman Index cost for elevated steel tanks (NARUC 330) within 
the South Central region of the country between January 2011 and January 2018 
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As directed by City staff, NewGen developed its scenario analysis based on two potential consolidation 
implementation structures – 1) annexation or dissolution of each MUD, title acquisition by the City of each 
MUD’s assets (including both water/wastewater assets and all other assets of the MUD), and assumption 
by the City of all of the MUD’s liabilities and obligations (including MUD debt and all operating expense 
obligations); and 2) voluntary negotiated transfer by each MUD of its water/wastewater utility assets to 
the City (with each MUD continuing in existence), and no assumption by the City of MUD liabilities and 
obligations (except continuing utility intergovernmental agreements). 

MUD Annexation or Dissolution Option  
In the MUD annexation or dissolution option, the MUD would cease to exist as a governmental entity.  By 
law, upon annexation or dissolution of the MUDs, the City would obtain title to all of the MUDs’ assets 
and assume all the MUDs’ expenses, debts and other obligations.  The City would not assume the MUDs’ 
ability to levy a MUD property tax to fund the expenses, debts and other assumed obligations, and would 
have to identify other funding sources within the City to pay such assumed obligations.  Since most MUDs 
are  using  property  tax  revenue  to  pay water/wastewater  utility  debt,  and  to  supplement  utility  rate 
revenues to pay operating expenses, the loss of MUD property tax revenue support has a very negative 
effect on the financial feasibility of this option.  Under this option, the former MUD water/wastewater 
customers would face a lower overall tax burden as the MUD property tax expired, but the City would 
have to either substantially raise the former MUD customers’ water/wastewater utility rates, or allocate 
general City tax revenues to subsidize the cost of water/wastewater utility service to the former MUD 
customers (and if general revenues were not sufficient, the City would have to raise additional general tax 
revenues City‐wide to support such assumed cost burden).  In addition, the existing debt of each MUD 
would have to be paid off by the City via a new debt issuance by the City, with the City funding the debt 
service either through increased water/wastewater utility rates or City general fund revenues.  The City 
could not assume the MUDs’ existing debt as the debt is secured by MUD property taxes, which the City 
would have no recourse to.  Finally, under this option, the City would have to assume the provision of all 
other governmental services being provided by the MUDs in addition to water/wastewater services, again 
without recourse to the MUDs property tax levees currently funding operation of those services. 

Asset Acquisition Option 
In the asset acquisition option, the MUDs would voluntarily divest themselves of their utility system assets 
without remuneration from the City, but would continue to exist as governmental entities to provide and 
fund utility infrastructure for those MUDs still in the development phase, to fund repayment of existing 
MUDs debt, and to continue to provide non‐utility services (e.g., parks, roads, etc.).  In this option, MUDs 
with outstanding development debt would continue to service that debt, and would continue to levy and 
collect  at  current  levels  the MUD  property  taxes  necessary  to  fund  the MUDs’  administrative  costs, 
remaining non‐utility operating expenses, and existing and future utility debt service, which would not be 
assumed by the City.  The analysis assumes that the City would initially continue the existing MUD utility 
rates in place, with annual adjustments to address inflated costs, but would not raise rates to fund the 
acquisition.    The  analysis  also  assumes  that  the MUDs will  continue  to  collect  for water/wastewater 
operating expenses imbedded in the MUDs property tax levy and transfer those funds to the City for the 
same purpose (i.e., to defray the water/wastewater operating expenses assumed by the City from the 
MUDs).  For purposes of the financial analyses, we have assumed that the amount the MUD collects from 
property taxes  in excess of  its administrative costs, non‐utility operating expenses, and debt service  is 
equal  to  the  portion  of  water/wastewater  utility  operating  expenses  currently  used  in  addition  to 
revenues from utility rates to fund its water/wastewater utility service (i.e., the subsidy).  This available 
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property tax portion for funding water/wastewater utility operating costs would be transferred annually 
to  the City  to pay  the water/wastewater operating costs not  covered by  rate  revenues  (mirroring  the 
existing  funding mechanism of  the MUDs so that existing MUDs utility customers would see no utility 
financial change as a result of the acquisition). Note MUDs property tax transfers would not be used to 
offset or subsidize existing City water/wastewater system operating expenses, which would continue to 
be funded by the City utilities existing rates.6  

Table 3‐1 summarizes several of the key differences between an asset acquisition and an annexation or 
dissolution of the MUDs. 

 

Table 3-1: Relevant Components for Each Option 

Asset Acquisition Annexation/Dissolution 

Revenues 
 Water Service 
 Property Tax Support 1, 2 
 Wastewater Service 
 Tap Connection & Inspection Fees 
 Participant Billings 
 Surface Water Fees 

 

Revenues 
 Water Service 
 No Property Taxes 
 Wastewater Service 
 Garbage Service (if any) 
 Other Revenues 
 Tap Connection & Inspection Fees 
 Participant Billings 
 Surface Water Fees 
 Other Tax 

Operating Expenses 
 Treated the same, except excludes “Other” 

operating expenses, which remain with the 
MUD 

Operating Expenses 
 Treated the same, except includes 

“Other” operating expenses 

Debt Service 
 Debt Service for new capital projects 

Debt Service 
 Debt Service for new capital projects 
 Plus MUD Debt defeasance costs 
 Plus MUD developer reimbursement 

obligations  
1. MUD Property Tax Revenue + Revenues for services retained by the MUD – MUD Debt Service – Expenses for 

services retained by the MUD = Portion of Tax Revenue Assigned to the City 
2. Amount City receives in 2020 is constant throughout the 30-year forecast.  

 

Net Present Value Analysis 
NewGen developed a net present value (“NPV”) analysis that calculates the payback, if any, from each 
option over a 30‐year period based on the net income after debt service and operating expenses.  The 
NPV analysis takes into account the relative timing of CIP and O&M expenditures and the impact they 
have on cash flow.  If the NPV is negative, it indicates the existing water/wastewater utility revenues (even 

 
6 Alternatively, for the purposes of this analysis,  the assumption could equally be that the City would be able to 
increase  utility  revenues  equal  to  the  subsidy  in  the  first  year  of  the  forecast.  However,  factoring  in  political 
considerations we believe that option is less likely.  
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with customer growth and adjustments  to  rates  for  inflation) are not  sufficient  to keep  the City  from 
having  to  financially  support  the MUDs water/wastewater expenses  from utility  rate  increases and/or 
general City revenues.  In calculating the NPV analysis, NewGen utilized a 5% discount rate.   

Tables 3‐2, 3‐3, and 3‐4 summarize the NPV by scenario. 

 

Table 3-2: Scenario 1 – MUDs with Annexation 
Agreements 

Option NPV  

Scenario 1.1 – Riverstone MUDs  

Asset Acquisition ($10,396,835) unfavorable 

Annexation ($71,398,108) unfavorable 

Scenario 1.2 – Sienna Plantation #1 MUDs  

Asset Acquisition $6,178,851 favorable 

Annexation ($269,621,643) unfavorable 

Scenario 1.3 – Sienna Plantation #5 MUDs  

Asset Acquisition 1 $0 favorable 

Annexation ($93,942,989) unfavorable 
1. Reflects unique assumptions regarding developer support and capital 

funding, without which the NPV would be negative $31.7 million 

 

Table 3-3: Scenario 2 – Harris County MUDs 
Option NPV   

Asset Acquisition $   3,942,434 favorable 

Dissolution ($12,393,853) unfavorable 
 

 

Table 3-4: Scenario 3 – Inside City MUDs 
Option NPV   

Scenario 3.1 – Inside City MUDs with 
No Property Tax Revenue 

 

Asset Acquisition ($16,058,088) unfavorable 

Dissolution ($8,018,183) unfavorable 1 

Scenario 3.2 – Other Inside City MUDs  

Asset Acquisition $11,779,472 favorable 

Dissolution ($169,120,624) unfavorable 
1. Relatively close to breakeven   

Key Findings  
Based on our financial analysis, we make the following findings as part of the Study for consideration by 
the City. 
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Scenario 1 – MUDs with Annexation Agreements 

1. The most  feasible  option  from  all  three  sub‐scenarios  in  Scenario  1  (MUDs  with  Annexation 
Agreements)  would  be  an  Asset  Acquisition  from  Sienna  Plantation  #1  and  its  participating 
subservient MUDs (Scenario 1.2).  This is the only scenario/option in Scenario 1 that has a positive 
NPV without  unique  assumptions  related  to  developer  support  or  capital  funding.    The main 
concern  with  an  asset  acquisition  is  the  necessity  of  negotiating  a  voluntary  acquisition 
transaction with the MUDs’ Boards in accordance with the transaction assumptions/parameters 
identified.   

One  contributing  factor  to  this outcome  is  that Participant Billings  (i.e.,  revenues  reported by 
Sienna Plantation #1 based on payments by the participant MUDs) were greater than the total of 
payments to Sienna Plantation #1 (aka, Connection Charges) reported by the participant MUDs in 
Scenario  1.2  in  the most  recent  financial  reports  available  to NewGen.    If  this  happens  to  be 
atypical, or the result of a timing difference in reporting, then the results of this analysis may be 
misleading.  

In Scenario 1.3, Sienna Plantation #5 reported Participant Billings that were somewhat similar in 
magnitude  to what was  reported  by  Sienna  Plantation  #4  as  payments  to  the master MUD.7  
However,  Sienna  Plantation  #5  reported  $735,247  in  payments  to  a  master  MUD  that  were 
presumably paid to Sienna Plantation #1.  This could be the source of (or a contributing factor to) 
the incremental Participant Billings reported by Sienna Plantation #1 in Scenario 1.2.  The nature 
and magnitude of Participant Billings and Connection Charges should be more carefully studied 
and confirmed before the City makes any final decisions with regard to these results.   

It is also worth noting that the existing Sienna Plantation #2 debt is due to be paid in full in 2026 
and NewGen received indications that Sienna Plantation #2 and Sienna Plantation #3 may be done 
issuing new debt.   

2. An Asset Acquisition from Sienna Plantation #5 and its participating subservient MUDs (Scenario 
1.3)  could  be  financially  feasible  IF  the  unique  assumptions  regarding  developer  support  and 
capital funding can be agreed to with the MUDs.  Specifically, Sienna Plantation MUD #5 has an 
agreement with  the  developer  (Toll‐GTIS  Property Owner)  to make  contributions  to  fund  any 
operating shortfalls.  This developer advance will be repaid in the future from cash or new debt 
issues.   The MUDs  in this scenario are only  just beginning to be built out and, therefore,  their 
revenues are understated as compared to what they should be in the future.  Thus, the developer 
advances formulaically eliminate any operating shortfalls in this scenario.   

3. All  other  options  in  Scenario  1  do  not  represent  a  viable  financial  transaction  as  they would 
require substantial  increases  in utility rates and/or general  fund subsidies due to the negative 
NPV.   

4. The  requirement  to  repay  all  of  the  MUD’s  existing  debt  and  developer  reimbursement 
obligations, and the inability to supplement utility rate revenues via MUDs continuing property 
tax revenues, means that the City would require significant utility rate increases and/or subsidies 
from the City’s general funds under any annexation scenarios (likely regardless of the timing). 

5. The City should reexamine the analysis when the Annexation Agreement trigger date allowing 
annexation  of  each  MUD  approaches  to  evaluate  the  outstanding  debt  and  developer 

 
7 Sienna Plantation MUD #6 and Sienna Plantation MUD #7 did not report any payments to a master MUD in the 
most recent financials available to NewGen  
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reimbursement obligations the MUD has at that time.  If these obligations have been reduced at 
that time, it may alter the results of the financial analysis. 

Scenario 2 – Harris County MUDs 

1. An asset acquisition from the Harris County MUDs represents a viable financial transaction that is 
forecasted to avoid increases in utility rates or general fund subsidy.  The NPV of this option is 
positive,  meaning  there  is  not  forecasted  to  be  a  financial  impact  on  the  current  MUDs 
water/wastewater customers or subsidy cost to the City of pursuing this option for this scenario.  
The main concern with an asset acquisition is the necessity of negotiating a voluntary acquisition 
transaction with the MUDs’ Boards in accordance with the transaction assumptions/parameters 
identified.    Absent  the  revenue  sharing  parameters  between  the  MUDs  and  the  City,  which 
underlie  this  analysis,  this  option  would  be  negatively  impacted  and  the  NPV  would  be 
approximately negative $7.3 million. 

2. A dissolution of the Harris County MUDs does not represent a viable financial transaction as it 
would require increases in utility rates or general fund subsidies due to the negative NPV.  The 
requirement to repay all of the MUDs’ existing debt, and the inability to supplement utility rate 
revenues  via  MUDs’  continuing  property  tax  revenues,  means  that  the  City  would  require 
significant  utility  rate  increases  and/or  subsidies  from  the  City’s  general  funds  under  the 
assumptions utilized.   

Scenario 3 – Inside City MUDs 

1. Although  an  asset  acquisition  for  Scenario  3.1  has  a  negative  NPV,  this  is  due,  in  part,  to 
programmatic operating under‐recovery strategies by Quail Valley and Thunderbird and current 
rates  not  yet  reflecting  funding  of  anticipated  CIP  programs  identified  by  these MUDs, which 
NewGen assumes will require rate increases in the coming years.  Annual revenue increases (or 
expense reductions) of approximately $1.0 million per year would yield a breakeven NPV.   

2. The dissolution option for Scenario 3.1 has a negative NPV, but is relatively close to breakeven on 
an  NPV  basis  due,  in  part,  to  the  absence  of  outstanding  debt  or  developer  reimbursement 
obligations.    Quail  Valley  and  Thunderbird  had  combined  current  assets  net  of  liabilities  of 
approximately $6.4 million on their balance sheets in 2017, so the current assets may substantially 
offset  the negative NPV (if  the balances are still  similar  to what  they were  in 2017, and these 
balances when transferred to the City in a dissolution would be available to fund the projected 
CIP costs for the MUDs).   

It is important to point out that the NPVs for the two options for Scenario 3.1 flip‐flop depending 
on  the assumptions made with  respect  to  reserves and  rate  increases  for  future CIP program 
costs, such that either option could potentially be feasible depending on direct discussions with 
the MUDs to understand their anticipated future rate adjustments.  There may, however, be a 
supplemental benefit to the City from the asset transfer option over the dissolution option in that 
the MUDs stay in existence and can continue to provide operational support for the City and the 
consolidated utility systems, which would not be available in a dissolution option.   

3. An asset acquisition for Scenario 3.2 represents a viable financial transaction that is forecasted to 
avoid general fund support.  The NPV of Scenario 3.2 is positive, meaning there is not forecasted 
to be a financial impact on the current MUDs water/wastewater customer or subsidy cost to the 
City of pursuing this option for this scenario.  The main concern with an asset acquisition is the 
necessity of negotiating a voluntary acquisition transaction with the MUDs’ Boards in accordance 
with  the  transaction  assumptions/parameters  identified  above.    Absent  the  revenue  sharing 
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parameters between the MUDs and the City, which underlie this analysis, this option would be 
negatively impacted and the NPV would be approximately negative $112.9 million. 

4. A dissolution of  the Scenario 3.2 MUDs does not  represent a  viable  financial  transaction as  it 
would require meaningful increases in utility rates or general fund subsidies due to the negative 
NPV.   The  requirement  to  repay all of  the MUDs’ existing debt and developer  reimbursement 
obligations, and the inability to supplement utility rate revenues via MUDs’ continuing property 
tax revenues, means that the City would require significant utility rate increases and/or subsidies 
from the City’s general funds under the assumptions utilized. 

City Financials 
The City’s financial condition also has a bearing on the analysis.  As part of the Study, we solicited input 
from the City’s Financial Adviser, Hilltop Securities, as to the ability of the City to absorb the MUDs’ utility 
related debt and other obligations of the various utility service providers as part of a consolidation of the 
utility service providers utility systems into the City utility system.  In particular we inquired as to the City’s 
debt  capacity  to  issue  new  debt  to  fund  MUD  consolidation  transactions,  and  the  effect  of  such 
transaction financing on the City’s Bond Rating.  The answer to these financial questions would be critical 
to  the  City  Council’s  deliberations  as  to  the  advisability  of  moving  forward  with  MUDs 
dissolution/annexation alternatives.  Our team held an information gathering meeting with the Financial 
Adviser and the City’s Director of Finance, after which the Financial Adviser provided its written analysis 
(“FA Analysis”). A copy of the FA Analysis is attached to this Study Report as Appendix J.   

City’s Debt Capacity 
The Financial Adviser made the following determination regarding the City’s capacity to issue new debt 
to finance a consolidation: 

There is not capacity to take on the additional [Municipal Utility District] 
debt and do the general‐purpose Capital Improvement Plan of the City.   

Bond Rating  
The Financial Adviser made the following determination regarding the impact on the City’s Credit Rating 
if it were to issue new debt to finance a consolidation: 

Moody’s  Investor  Service  lists  increasing  the  net  debt  burden  due  to 
additional issuance absent tax base growth or a reduction in the support 
from the surface water utility as a factor that could lead to a downgrade 
[of the City’s Credit Rating]. 

Ad Valorem Bonds vs Revenue Bonds 
As noted above, the Financial Adviser determined the City does not have capacity to assume the current 
ad valorem debt of the MUDs.  Under the MUD statutory authority, Title 4. General Law Districts, Chapter 
54. Municipal Water Districts, Subchapter A. General Provisions, Section 54.501. Issuance of Bonds, a MUD 
can issue ad valorem debt to finance (and re‐finance) water and wastewater utility infrastructure and levy 
ad valorem taxes on the properties within the MUD to support that utility financing.  The MUDs may also 
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include water and wastewater utility operating expenses within  the MUDs ad valorem tax  levees.   As 
noted previously, numerous MUDs in the Study have included some or all of their water and wastewater 
utility operating expenses in their general fund budgets to be collected through ad valorem taxes, leaving 
only a small portion of such expenses to be recovered through utility rates. 

The  City,  however,  does  not  have  legal  authority  to  continue  to  exercise  a MUD’s  statutory  tax  levy 
authority over property within the MUD after dissolution or annexation of the MUD into the City.  That 
means the City cannot continue levying the MUD tax to pay MUD debt service and operating obligations, 
but would instead, only be able to resort to general City‐wide ad valorem taxes or user fees.  In order to 
assume MUD obligations and refund MUD debt, the City would have to find surplus revenues in its existing 
ad valorem tax revenues or, if none was available, the City would have to raise the ad valorem taxes on 
all  City  residents and businesses  to  support new debt  financing  to assume  the debt obligations of  an 
annexed or dissolved MUD and to cover assumed MUD operating expenses.     

Since the City cannot continue to exercise a MUD’s statutory tax levy authority over property within the 
MUD, this also means that upon an annexation or dissolution of a MUD, the City could also not assume a 
MUD’s outstanding ad valorem tax debt, as the MUD ad valorem taxes are pledged for payment of such 
MUD bonds (and those taxes disappear with the MUD).  Instead, the City would have to issue new City 
debt financing to refund or defease the existing MUD ad valorem debt, and cannot continue to levy the 
existing MUD specific ad valorem tax to support that new City debt.   The City’s only options would be 
issuance of City‐wide ad valorem tax supported bonds (with tax increases as discussed above), or issue 
non‐tax revenue supported debt obligations where the City would have to derive a different alternative 
revenue source to pay the debt service on replacement bonds.   

As the Financial Adviser identified that the City could not issue MUD property owner specific ad valorem 
tax bonds as a tool to consolidate a MUD’s utility infrastructure into the City, the Financial Adviser next 
discussed  the  impact  of  utilizing  an  alternative  non‐ad  valorem  debt  financing  repayment  source  for 
acquiring  a  MUD’s  utility  infrastructure  in  a  consolidation  (i.e.,  traditional  municipal  revenue  bond 
financing supported by water and wastewater utility service rates, fees and charges): 

Most  cities  that  have  essential  service  utility  systems  treat  them  as  a 
business.  Therefore, the system is not supported from the levy of taxes 
but rather from user fees…Because the user fees currently being charged 
[by MUDs] are supplemented with ad valorem taxes, it is reasonable to 
assume a large rate increase in user fees would be required to cash flow 
the operations and debt of the system.  This may not be an option the 
City would consider but it would allow the City to continue with its own 
capital improvement plan. 

If the City were to consider the Financial Adviser’s non‐ad valorem tax based debt financing alternative 
supported by water and wastewater utility rates, fees and charges, the City has more structuring flexibility 
than with ad valorem taxation based debt financing.  Unlike with ad valorem tax levees which must be 
City‐wide at a uniform undifferentiated tax rate, the City could theoretically establish differential utility 
rates for different MUD utility systems to support assumption of the MUD’s differential debt and other 
obligations.  Such differential rate making would have to be justified under traditional utility rate making 
principles based on identifiable and demonstrable distinctions between customers from one MUD system 
as against other MUD systems (and the City’s own existing utility customers).  If differential rates could 
be justified, then the City could issue separate municipal revenue bonds specific to a particular MUD’s 
utility customers net revenue available for debt service, and accordingly keep the financial impact of a 
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consolidation of a particular MUD isolated to the MUD’s utility customers, rather than supported by the 
tax revenues from all of the City’s residents and businesses. 

However,  as  cautioned  by  the  Financial  Adviser,  the  increased  utility  rate  impact  on  the MUD  utility 
customers arising from such a municipal revenue bond financing plan could place a significant additional 
burden on the residents and businesses within the MUD.  Theoretically, such an increase in utility rates 
should be offset to a degree by a proportional removal of the MUDs ad valorem tax levy on those same 
utility customers upon the City refund or defeasance of the MUD’s outstanding utility related ad valorem 
debt.   However, as noted by the Financial Adviser, a MUD utility customer might not view such an ad 
valorem tax offset as financially equivalent to a utility rate increase.  It should be noted that there will 
likely be utility customers whose overall cost burden decreases and others whose overall cost burden 
increases as a result of such changes, which may raise equity concerns. 

Impact of Financial Adviser Conclusions on Feasibility of Consolidation 
Structure Alternatives 
The conclusions of the Financial Adviser regarding the limited City debt capacity and potential bond rating 
downgrade would  suggest  that  annexations  or  dissolution  of MUDs with  significant  outstanding  debt 
service may not be financially feasible until that outstanding debt is retired or reaches a de minimis level. 
The financial analyses by NewGen discussed above supports the conclusions of the Financial Adviser.  At 
this  time  NewGen  has  identified  six  MUDs  with  no  debt  as  of  the  date  of  review  (Quail  Valley  UD, 
Thunderbird UD, Meadowcreek, Palmer Plantation #1, Sienna Plantation #6, and Sienna Plantation #7) 
and one MUD with de minimis debt (Fort Bend County #49). 
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Section 4 
LEGAL 

In-City MUDs 
The City operates under a home rule charter adopted pursuant to provisions of the Texas Constitution 
and Chapter 9 of the Texas Local Government Code. 

There are several distinct types of MUDs that operate within the corporate boundaries of the City.  Some 
of those MUDs existed before the City was incorporated and some of the districts were created after the 
City  incorporated.    No matter  when  the MUD was  created,  state  law  provides  that  the  City  has  the 
authority to abolish the MUD if the City determines that: 

1. The MUD is no longer needed or the services furnished and functions performed by the MUD can 
be furnished and performed by the City; and 

2. the abolition of the MUD is in the best interest of the residents and property of the City and MUD.8 

These provisions grant the City the ability to make a general determination on what provision of utility 
service is in the best interest of the residents of the City.  However, the law also provides that if the City 
receives a petition  requesting a vote on whether  the MUD should be abolished,  the City must  call an 
election on the issue and allow the residents of the City to vote to decide whether the MUD should be 
abolished.9    The  petition  requesting  an  election  must  be  received  before  the  effective  date  of  the 
ordinance adopted by the City Council  that abolished the MUD; or the petition requesting an election 
must be received within 30 days after the effective date of the ordinance or publication of the ordinance. 

After receiving the petition, the City Council must reconsider the ordinance that abolished the MUD. If 
the council does not repeal the ordinance, it must schedule an election for the residents to vote on the 
issue of whether the MUD should be abolished.  The election must be held on the next municipal election 
or at a regular election called by the council.  The ordinance abolishing the MUD must receive a majority 
vote in the election to be effective. 

ETJ MUDs 
The City has also entered into several Strategic Partnership Agreements (“SPA”) with MUDs in the City’s 
ETJ.10  These voluntary development agreements are entered in lieu of annexation and specifically set out 
the terms and conditions of when and how the City will annex and abolish those MUDs.  The legislature 
created a detailed  legislative scheme for cities and MUDs to  follow when entering  into these types of 
agreements. As a result, these MUDs are not subject to any citizen voting requirements on whether the 
MUDs can be annexed and abolished.   

Further, if there are other MUDs in the City’s ETJ that have not entered into a SPA with the City, those 
MUDs  and  their  residents  will  be  governed  by  state  annexation  laws.    Texas  annexation  laws  were 
completely revised in 2017 to provide that for most annexations the residents or landowners of the area 
to be annexed will be required to vote in favor of annexation before the area can be annexed into a city.11  

 
8 Tex. Local Government Code, Section 43.074 
9 Note‐Tex. Local Government Code, Section 43.074 only applies to WCIDs, Fresh Water Supply Districts, MUDs 
10 Tex. Local Government Code, Section 43.0751 
11 See, Tex. Local Government Code, Section 43.0205 through 43.0699 
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If  an  area  contains  a MUD  and  the  residents  or  landowners  in  the  areas  refuse  to  vote  in  favor  of 
annexation the MUD could not be brought into the City and therefore could not be abolished by the City.  
SPAs do not negate the statutory annexation vote provisions.  Before 2017, the general rule was that the 
City had the unilateral right to bring the residents and landowners into the City and abolish the MUD.   

Note that the discussion above addresses the abolishment and/or annexation of MUDs into the City.  That 
discussion would not be applicable  if  the City elected a consolidation option where a MUD voluntarily 
transferred its utility assets to the City without the City abolishing or annexing the MUD.  The City Charter, 
Section 2.01. General Powers, specifically empowers the City to acquire property inside and outside the 
City’s  boundaries,  and  to  cooperate  with  any  other  governmental  entity  to  accomplish  such  lawful 
purposes. 

Sienna Plantation MUDs 
The City entered into the Sienna Plantation Joint Development Agreement on February 18, 1996, with the 
developer  of  Sienna  Plantation  (“SP”)  to  address  the  Sienna  Plantation  Master  Plan,  Land  Use  and 
Infrastructure requirements (the “SPJDA”).  In Section IV of the SPJDA, the parties agreed on a plan for 
the ultimate annexation of the SP development into the City.   That contractual plan, which remains in 
effect, governs the City’s options with respect to annexations of the SP MUDs (aka Sienna MUDs), and 
limits the availability of options for consideration by the City in this Study.  In particular, Section 4.02 of 
the SPJDA provides: 

The  City … will  not  annex  or  attempt  to  annex,  in whole  or  in  part,  a 
Sienna MUD until the following conditions have been met: 

1) At least 90% of the developable acreage within the Sienna MUD has 
been  developed  with  water,  wastewater  treatment,  and  drainage 
facilities.  Developable acreage means the total acreage in Sienna less 
acreage associated with land uses 43, 44, 61, 62, 63, 64, and 65 in the 
Parcelization Plan attached hereto as Exhibit D‐13; and 

2) The  landowner  developing  within  the  Sienna  MUD  has  been 
reimbursed by the Sienna MUD to the maximum extent permitted by 
the  rules  of  the  TNRCC  [now  called  the  Texas  Commission  on 
Environmental Quality or TCEQ] or the City assumes any obligation 
for reimbursement of the Sienna MUD under such rules. 

The SP MUDs utility  service structure comprises a master  infrastructure MUD (SP #1), which provides 
wholesale utility service to SP #2, #3, #4, #5, #10, #12, and the SP Management District with various utility 
infrastructure (temporary and permanent) located throughout the other SP MUDs.  At the current time, 
two SP MUDs (SP #2 and SP #3) have reached Annexation criteria 1.  Representatives of the developer and 
SP have estimated that the remaining SP MUDs will begin meeting the Annexation criteria in 2020 (SP 
#12) with the remaining MUDs reaching build‐out incrementally starting in 2025 (SP #10), 2040 (SP #12) 
and beyond 2040 (SP #1, #4, #5, #6, and #7).  See Table 2‐1 of the 2018 eHT Plan. 

Fort Bend County #149 
The City entered into a SPA with Fort Bend County #149 and the Riverstone community developer.  This 
agreement  governs  the  City’s  relationship  with  respect  to  annexations,  and  limits  the  availability  of 
options for consideration by the City in this Study.  In particular, Section 3.01 provides: 
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The  City  …  will  not  annex  or  attempt  to  annex…the  District  until  the 
following conditions have been met: 

1) At least 90% of the developable acreage within the District has been 
developed  with  water,  wastewater  treatment,  and  drainage 
facilities…. 

2) The Developer developing within the District has been reimbursed by 
the District  to  the maximum extent  permitted  by  the  rules  of  the 
TCEQ or the City assumes any obligation for such reimbursement of 
the District under the rules. 

At  the  current  time,  Fort  Bend  County  #149  has  not  met  either  annexation  criteria.    Estimates  by 
representatives of the developer and the MUD have estimated that the MUD is not anticipated to meet 
both annexation criteria until approximately 2021 or 2022.  See Table 2‐1 of the 2018 eHT Plan. 

Fort Bend County #129 
The City entered into a SPA with Fort Bend County #129 and the Riverstone community developer.  This 
Agreement  governs  the  City’s  relationship  with  respect  to  annexations,  and  limits  the  availability  of 
options for consideration by the City in this Study.  In particular, Section 3.01 provides: 

The  City  …  will  not  annex  or  attempt  to  annex…the  District  until  the 
following conditions have been met: 

1) At least 90% of the developable acreage within the District has been 
developed  with  water,  wastewater  treatment,  and  drainage 
facilities…. 

2) The Landowner developing within the District has been reimbursed 
by the District to the maximum extent permitted by the rules of the 
TCEQ or the City assumes any obligation for such reimbursement of 
the District under such rules. 

At the current time, eHT does not forecast any additional connections in Fort Bend County #129.  Further, 
representatives of the developer and the MUD indicate the developers have all been reimbursed.  Thus, 
Fort Bend County #129 appears to meet the annexation criteria.  See Table 2‐1 of the 2018 eHT Plan.  

Overlapping Non-Utility MUDs Infrastructure Facilities 
In this Study, the Study team was charged to analyze consolidation of the MUDs water and wastewater 
facilities and service with the City’s water and wastewater facilities.  However, most of the MUDs in the 
Study provide additional infrastructure services and maintain non‐utility infrastructure, including drainage 
facilities and, in some instances, levees and water detention/drainage facilities.  As noted previously, the 
MUDs annexation statutes and SPAs do not provide a mechanism for only annexing or consolidating the 
water and wastewater infrastructure while leaving the drainage/levees infrastructure in place under MUD 
operations.  Accordingly, any MUDs water and wastewater consolidation options that contemplate formal 
annexation of the MUDs into the City must also include consideration of consolidation of these additional 
infrastructure facilities and obligations.   
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Section 5 
IMPLEMENTATION OPTIONS 

Present to 10 Year Plan Horizon 

Update City Code Regarding MUD Life Cycle/Consolidation Planning 
As part of the Study we reviewed the existing City Code to determine what guidelines the City currently 
has in place to facilitate and administer MUD consolidation as a component part of the natural MUD life 
cycle absent a consolidation plan.  We did not find any such Code provisions and believe that developing 
consolidation planning and administrative guidelines would be beneficial for the City regardless of what 
consolidation plan the City Council may determine to implement.  An example of such guidelines could 
be: 

1) Preferably, all MUD debt should be fully paid.  At a minimum, the City’s annual costs of paying the 
MUD’s bond debt and recurring operation and maintenance expenses after dissolution should be 
no greater than the amount of revenues the City gains through the ad valorem value of property 
within the MUD and user fees for infrastructure services to be provided by the City. 

2) The  MUD  has  fully  reimbursed  the  developer  for  the  developer’s  cost  of  installing  MUD 
infrastructure as permitted by Texas law and regulations.  At a minimum, the MUD should have 
already issued debt to fully pay such developer’s cost and have cash reserves for such payment 
that would be transferred to the City upon dissolution of the MUD. 

3) The MUD is not delinquent in the payment of any other financial obligation that is due prior to 
the date of dissolution. 

4) The MUD did not finance and does not own or operate any drainage detention facilities that the 
City did not specifically approve as a public drainage facility that would become part of the City’s 
public drainage system upon the MUD’s dissolution.  

Option 1:  Maintain the Status Quo 
The first option the Study team analyzed was to maintain the status quo during this Study Plan Horizon.  
The  data  collected  revealed  that  the  current  decentralized  individual  MUDs  utility  operations  work 
efficiently and maintain utility service related customer charges that are satisfactory.   Maintaining the 
status quo would mean eschewing the potential opportunities that consolidation could bring in the form 
of economies of scale and uniformity of utility rates and charges throughout the City and ETJ for residents 
and businesses.  On the positive side, maintaining the status quo would also allow the MUDs to complete 
their build‐out of utility infrastructure and eventual retirement of debt associated with the development 
and build‐out of the areas served by the MUDs, making an eventual consolidation program in later years 
more financially feasible.    

Option 2: Implement Systematic Dissolution/Annexation Program 
The  second  option  the  Study  team  analyzed  was  to  begin  implementation  of  a  systematic  MUD 
dissolution/annexation  program.    As  MUDs  jurisdictional  areas  build‐out,  utility  infrastructure  is 
completed through such build‐out, and utility infrastructure debt is retired, the City could dissolve (for in‐
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City districts) or annex (for ETJ districts) the MUDs into the City and assume ownership and operation of 
the MUDs water and wastewater infrastructure.  Under this option, the City would also implement ETJ 
annexation agreements as their annexation trigger conditions occur over time.  This option would also 
require the City to assume not only water and wastewater infrastructure and service, but also all other 
MUD obligations,  including  any MUDs’s non‐water  and non‐wastewater  infrastructure  (e.g.,  drainage, 
levees, parks, etc.). 

There are currently a few MUDs that have built‐out their utility infrastructure, and have no (or minimal) 
current utility infrastructure debt which would meet the criteria for dissolution/annexation at this time 
(Quail Valley UD, Thunderbird UD, Meadowcreek, Palmer Plantation #1, and Fort Bend County #49).   

The other MUDs retire their current infrastructure debt (other than de minimis amounts) on the timetable 
identified in Tables 5‐1, 5‐2, and 5‐3.  These tables reflect current values, which may not reflect obligations 
incurred subsequent to the date of financial statement review.  The debt amounts outstanding are subject 
to change for those MUDs not yet built‐out, like many of the SP MUDs, that are likely to issue additional 
debt  in  the  future  through  build‐out  of  their  utility  infrastructure,  and  for  those  MUDs  financing 
renewal/replacement capital projects.  The debt maturities are also subject to change over time to the 
extent that MUDs refinance or re‐structure their existing debt with longer maturities.   

Table 5-1: Current Obligations – Scenario 1 (MUDs with Annexation Agreements) 

Scenario MUD 

Debt 
Maturity 

Year 
Principal 

Outstanding 1, 2 

Total Remaining 
Debt Service 
Payments 1, 3 

Current Developer 
Reimbursement 
Obligations 1, 4 

1.1 Fort Bend County #129 2035 $ 19,065,000 $ 25,605,157 $       824,070 

1.1 Fort Bend County #149 2041 25,145,000 36,068,280 - 

1.2 Sienna Plantation #1 (master) 2049 25,010,000 34,622,418 497,982 

1.2 Sienna Plantation #2 2026 14,335,000 16,403,300 - 

1.2 Sienna Plantation #3 2032 31,890,000 41,724,860 - 

1.2 Sienna Plantation #10 2040 56,985,000 80,377,351 1,936,170 

1.2 Sienna Plantation #12 2041 55,030,000 78,424,481 14,861,749 

1.2 Sienna Plantation #13  5     

1.2 Sienna Plantation Management District 2042 31,280,000 45,551,572 11,410,210 

1.3 Sienna Plantation #4 2043 27,800,000 40,150,280 17,860,294 

1.3 Sienna Plantation #5 (master) 2043 9,645,000 14,225,449 21,034,992 

1.3 Sienna Plantation #6  - - - 

1.3 Sienna Plantation #7  - - - 

   $296,185,000 $413,153,148 $   68,425,467 
Notes: 

1) As of the most recent financial statement available for NewGen's review 
2) Sum of all future principal payments from 2020 until maturity 
3) Sum of all future principal and interest payments from 2020 until maturity 
4) Does not include committed developer reimbursement obligations that are not yet reflected on the MUDs’ balance sheets (because the projects are not yet complete) 
5) Financials for "the Woods" are consolidated and reported with the financials for Sienna Plantation #1 
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Table 5-2: Current Obligations – Scenario 2 (Harris County MUDs) 

Scenario MUD 

Debt 
Maturity 

Year 
Principal 

Outstanding 1, 2 

Total Remaining 
Debt Service 
Payments 1, 3 

Current Developer 
Reimbursement 
Obligations 1, 4 

2 Harris County Fondren Road 2030 $  2,255,000 $  2,619,711 $                  - 

2 Southwest Harris County #1 2027 1,450,000 1,729,841 - 

2 Harris County #122 2031 1,220,000 1,534,535 - 

   $  4,925,000 $  5,884,087 $                  - 
Notes: 

1) As of the most recent financial statement available for NewGen's review 
2) Sum of all future principal payments from 2020 until maturity 
3) Sum of all future principal and interest payments from 2020 until maturity 
4) Does not include committed developer reimbursement obligations that are not yet reflected on the MUDs’ balance sheets (because the projects are not yet 

complete) 

 

Table 5-3: Current Obligations – Scenario 3 (Inside City MUDs) 

Scenario MUD 

Debt 
Maturity 

Year 
Principal 

Outstanding 1, 2 

Total Remaining 
Debt Service 
Payments 1, 3 

Current Developer 
Reimbursement 
Obligations 1, 4 

3.1 Quail Valley Utility District    $                 - $                  - $                  - 

3.1 Thunderbird Utility District    - - - 

3.2 Meadowcreek   - - - 

3.2 Palmer Plantation #1  - - - 

3.2 Palmer Plantation #2 2026 4,525,000 5,233,775 - 

3.2 Fort Bend County #26 2029 8,800,000 9,877,256 1,096,156 

3.2 Fort Bend County #42 2026 6,155,000 6,859,300 - 

3.2 Fort Bend County #46 2027 9,790,000 10,525,262 3,051,002 

3.2 Fort Bend County #47 2034 5,390,000 6,940,003 4,179,370 

3.2 Fort Bend County #48 2038 15,010,000 19,024,256 7,083,109 

3.2 Fort Bend County #49 2030 470,000 626,529 - 

3.2 Fort Bend County #115 2028 8,740,000 10,141,167 - 

3.2 First Colony #9 2035 6,645,000 7,637,088 - 

3.2 Blue Ridge West 2041 2,250,000 3,230,587 - 

   $ 67,775,000 $ 80,095,223 $   15,409,637 
Notes: 

1) As of the most recent financial statement available for NewGen's review 
2) Sum of all future principal payments from 2020 until maturity 
3) Sum of all future principal and interest payments from 2020 until maturity 
4) Does not include committed developer reimbursement obligations that are not yet reflected on the MUDs’ balance sheets (because the projects are not yet 

complete) 

A key factor for a successful implementation of this option will be transition planning.  Each of the MUDs 
currently  operate  their  utilities  (and  other  infrastructure)  through  seasoned  internal  operations 
employees (e.g., Quail Valley UD) or through experienced contract operations with third party providers 
(e.g., Si Environmental, Municipal District Services,  Inframark).    In contrast,  the City has a small utility 



 
Section 5 

 

5‐4   
ACTIVE 44614803 

management/operations staff, and as a result has elected to contract with Quail Valley UD’s experienced 
utilities team to operate a number of the City’s existing utility facilities.  Accordingly, any acquisition will 
necessarily require an initial interim operations transition of a minimum of three to five years, where the 
City  would  contract  to  have  the  current  MUDs’  utilities  operators  continue  operations  of  the 
dissolved/annexed utilities acquired by the City on a status quo basis.  During the interim period, the City 
could consider the economic and technical feasibility of the City developing its own robust fully‐staffed 
internal utility operations group, versus continuing with contract operations past the interim period.   

Such interim period contract operations would have the benefit of assuring continuity of level of service 
for  the MUD  residents  and  businesses.  It  would  also  have  the  added  benefit  of  assisting  the  City  in 
normalizing utility cost recovery methodologies among and between utility systems (a small number of 
MUDs use only utility rates to meet utility expenses, while the majority of MUDs use ad valorem taxes or 
a combination of ad valorem taxes and utility rates to meet utility expenses).   

Option 3: Implement a Voluntary Dissolution/Annexation Program 
A third option the Study team analyzed was a variation on the second option.  In this option, each MUD 
Board would determine the optimal time to dissolve their districts or annex their districts into the City, 
and to  transition to City ownership and control of  the utility systems.   For ETJ MUDs with annexation 
agreements with  the  City,  the  transitions would  occur  over  time  as  set  forth  under  the  terms  of  the 
annexation agreements. The same transition planning as under Option 2 would be implemented.  Under 
this  option  the  City  would  continue  to  engage  with  the  MUDs  in  regional  water  and  wastewater 
infrastructure development/operations programs when the opportunity arises. The City would continue 
to facilitate cooperation and consolidation of utility  infrastructure by and among existing MUDs in the 
natural progression of their MUD life cycles. 

Under this option, the MUD Boards would continue to provide utility service, continue to build‐out their 
utility infrastructure, and continue to finance development growth and expansion as anticipated in their 
original charters throughout build‐out of the MUDs jurisdictional territories while implementing planned 
capital  improvements programs.   As noted above, each MUD Board would determine if and when the 
MUD had outlived its statutory usefulness to its residents/constituents, and at the end of the MUD’s life 
cycle,  the  MUD  could  petition  the  City  to  annex/dissolve/consolidate  the  MUDs  infrastructure  and 
services into the City.  

Under this option, the City would not mandate any MUD annexation or dissolution, but would set up a 
transition planning program to be prepared to accept voluntary annexations or dissolutions of MUDs upon 
the MUD Board’s determination.  From City sponsored meetings with MUD representatives in the course 
of this Study, the consensus of those MUDs present at the meeting was to support this option.   Some 
general comments from the MUD representatives echoed the same refrain that the current system works 
well for the residents/constituents of the MUDs, provides quality service, and fairly allocates the costs 
among the residents/constituents receiving the services without subsidizing other residents/constituents 
or putting any additional financial burdens on the City General Fund.  This option, however, would tend 
not  to  optimize  the  regionalization  program  identified  by  eHT,  with  the  benefits  of  regionalization 
deferred or more slowly implemented. 
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Option 4: Negotiate a Voluntary Asset Transfer 
A forth option the Study team reviewed is the possibility of MUDs voluntarily transferring their water and 
wastewater utility assets to be consolidated by the City in furtherance of the eHT regionalization program.  
The MUDs would  not  be  dissolved  or  annexed,  but would  continue  in  operation,  and  the  City would 
continue having  the existing MUD utility operators  (e.g., Quail Valley Utility District, Si Environmental, 
Municipal District Services,  Inframark) operate  the  transferred utility  infrastructure during a  transition 
period  (e.g.,  5  to 10 years), while  the City determined whether  to  create a  fully‐staffed City utility or 
continue with privatized operations.  The MUDs would continue to service outstanding water/wastewater 
debt, would continue to  levy and collect at current  levels  the MUD property  taxes to  fund the MUDs’ 
administrative costs, remaining non‐utility operating expenses, and existing and future utility debt service, 
which would not be assumed by the City, and would continue providing the MUD residents the non‐utility 
services currently being provided.  As with Option 3, the MUD Boards would determine the optimal timing 
of  any  eventual  voluntary  annexation/dissolution  process.    The  analysis  assumes  that  the  City would 
initially continue the existing MUD utility rates in place, with annual adjustments to address inflated costs, 
but would not raise rates to fund the acquisition.  The analysis also assumes that the MUD will continue 
to collect the water/wastewater operating expenses imbedded in the MUDs property tax levy and transfer 
those funds to the City for the same purpose.   

Option 5: Create Wholesale Treatment Utility/Utility Service Providers  
A  fifth  option  the  Study  team  reviewed  is  the  implementation  of  a  City‐wide  “wholesale” 
treatment/supply  facilities utility.   This option would contemplate each MUD retaining  its  retail utility 
customer  facilities  (e.g.,  water  distribution  and  wastewater  collection  systems),  and  customer 
relationships while transferring water supply, water and wastewater treatment and storage facilities, and 
major transmission/force main systems to the City. The MUDs’ “wholesale” facilities would be added to 
the  existing  City  “wholesale”  facilities  (e.g.,  Steep  Bank/Flat  Bank,  Surface  Water  Treatment  Plant, 
Mustang Bayou), with  the City providing wholesale utility service  to each MUD’s  retained  retail utility 
service.    The  MUDs  would  fund  the  operating,  maintenance,  capital  program,  and  renewal  and 
replacement costs of the City’s “wholesale” facilities through MUD ad valorem taxes, retail utility charges, 
or  a  combination  of  both,  which  would  be  paid  to  the  City,  as  currently  done  for  the  existing  City 
“wholesale” facilities.  This option would allow implementation of the eHT regional consolidated capital 
improvement plan, and benefit from the economies of scale identified by eHT.  Under this option, MUD 
Boards would remain active and would not necessitate dissolution or annexation of any MUDs, though 
MUD Boards  could  voluntarily  elect  to dissolve or be  annexed on  their  own  timeline pursuant  to  the 
Option 3 protocol. 

Under  this  “wholesale”  program,  the  City  could  consider  transferring  its  existing  City  “retail”  utility 
systems to an appropriate abutting MUD utility service provider, leaving the City with only the “wholesale” 
utility  service  obligation.    Under  this  option,  the  City would  continue  having  the  existing MUD utility 
operators  (e.g.,  Quail  Valley  Utility  District,  Si  Environmental,  Municipal  District  Services,  Inframark) 
operate the transferred “wholesale” facilities under the direction of the City (like it currently does with 
Quail Valley Utility District).   
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Option 6: Public Private Partnership to Facilitate Consolidation 
A sixth option the Study team reviewed would implement a Public Private Partnership (“P3”) to facilitate 
a consolidation of utility infrastructure and the provision of utility service.  This option would contemplate 
the City granting a long‐term concession to a private operator to operate and finance consolidated utility 
facilities obtained by the City through any of the other consolidation options.  This option does not require 
the dissolution or annexation of  any MUD, but does  require  the City obtain  title  to  the MUDs’ utility 
facilities from the MUDs for inclusion in the public private partnership concession offering. 

The  City  Council  charged  us  to  review  opportunities  for  use  of  a  P3  as  a  mechanism  for  facilitating 
consolidation of the MUDs utility systems for the City.   A P3 is a contractual mechanism in which a private 
sector  participant  partners  with  a  governmental  entity  to  jointly  accomplish  a  public  infrastructure 
project.  A P3 is not technically a legal partnership in the sense that two or more parties join as co‐owners 
of a business and share in the businesses profits and losses, but generally is a contractual arrangement 
where a private enterprise with expertise in public infrastructure design, development, operations and/or 
finance  undertakes  a  project  for  a  governmental  entity  in  lieu  of  the  governmental  entity  utilizing  a 
traditional project procurement method (e.g., design, bid, build, finance, operate).   P3s, in appropriate 
circumstances,  can  provide  a mechanism  to  accomplish  a  public  project  that  otherwise  could  not  be 
implemented as a result of technical, structural, risk or financial limitations of the governmental entity.   

As noted previously, the City’s Financial Adviser advised that the City has financial limitations that would 
negatively impact the City’s ability to assume the debts and obligations of the MUDs in a consolidation.  
As noted in the 2018 eHT Plan, implementation of the consolidation in conjunction with regionalizing the 
water  treatment and wastewater  treatment  facilities would yield operational  savings and would yield 
capital savings over anticipated capital costs of non‐consolidated operations.   

Those two factors suggest that a P3 could be potentially advantageous as a component part of a MUDs’ 
consolidation.  However, a private participant in a P3 could not likely implement a consolidation without 
the participation of the City, because only the City could exercise the governmental rights to trigger a 
consolidation  of  MUDs’  water  and  wastewater  utility  infrastructure  and  customers,  or  negotiate  a 
voluntary transfer of infrastructure from the MUDs to the City.  Given that, a potential P3 could likely only 
be practical in conjunction with, and subsequent to, the City triggering a consolidation in accordance with 
one of the potential options identified above.  The P3 options discussed below make the assumption that 
the  City  would  first  acquire  the  consolidated MUDs’  water  and wastewater  utility  infrastructure  and 
customers as the first step in a P3 transaction implementation. 

Energy Savings Performance Contract 

An energy savings performance contract (“ESPC”) is a P3 that utilizes operational energy savings resulting 
from constructing upgrades and improvements to existing infrastructure and technologies (in this instance 
the  regionalization  projects  identified  by  eHT).    Those  energy  savings  (and  other  indirect  attendant 
operational savings) can be used as revenues to support private financing of the regionalization projects.  
The  Texas  Local  Government  Code,  Title  9,  Subtitle  C,  Chapter  302,  provides  a  mechanism  for  local 
governments to implement ESPCs.  Whether an ESPC would be effective in the City’s MUDs consolidation 
would be identified through an ESPC procurement process as outlined in Chapter 302.   

Design/Build/Finance/Operate  

A design/build/finance/operate (“DBFO”) form of P3 could be an advantageous option for consideration 
by the City to implement the MUDs consolidation and simultaneously implement the regionalization of 
utility  infrastructure proposed by eHT as  the most  cost advantageous alternative  for  the MUDs utility 
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customers and the City.  As the DBFO sounds, this form of P3 would entail a privately owned entity or 
team of entities  that would contract with  the City  in a  single agreement  to design  the  regionalization 
infrastructure, provide private project financing to pay the cost of building the infrastructure, provide the 
private construction contractor to build the infrastructure, and then provide the private utility operator 
to operate the new regionalized utility system (and potentially operate the consolidated system acquired 
from the MUDs during construction of the regionalized utility system).   

If proposals were deemed feasible, technically and financially, then the City could award a DBFO contract 
(sometimes also referred to as a “concession”) to the proposer that presented the best value to the City.  
Note that a component part of the DBFO process would be the requirement that a stable and predictable 
revenue stream be  identified to support  the financial objectives of  the selected DBFO vendor  (project 
finance debt service, operations and maintenance costs, renewal and replacement costs, and return on 
equity).  This predicable revenue stream could be in the way of guaranteed levels of utility rates, fees, and 
charges, or limited ad valorem backed subsidies or “shadow rates” payable from the City’s General Fund.   

Note also that typically the City would have a lower cost of capital than would a private P3 participant.  
Tax‐exempt debt issued by the City would likely be 150 to 300 basis points (100 basis points equals 1%) 
lower than taxable debt issued by the P3 participant.  Likewise, the P3 participant would be looking for a 
reasonable return on the equity portion of its investment, typically 8% to 12% on utility transactions.  The 
P3 participant would generally also be subject to sales taxes on all construction materials/equipment and 
operations/maintenance supplies/chemicals, which the City would generally not be subject to.  Blending 
the P3 participant’s higher taxable debt cost and required return on equity could yield a blended cost of 
capital  of  up  to  400  to  500  basis  points  higher  than  the  City’s  cost  of  capital.    This means  that  a  P3 
participant  would  have  to  be  able  to  realize  a  significantly  lower  cost  of  design,  construction  and 
operations  than  the  City  could  otherwise  realize  to  overcome  the  higher  cost  of  capital  and  taxes.  
Whether that could be accomplished would be revealed during the P3 procurement process.  

For instance, Mr. Yanke of NewGen was involved in a P3 analysis for the City of Fort Worth several years 
ago.  He assisted in the drafting of the procurement document requesting private water companies to 
submit proposals to takeover operation and control of the City of Fort Worth’s water and wastewater 
utility.   He  then  managed  the  evaluation  of  the  proposals  that  were  received  from  the  private 
vendors.  During the conduct of the analysis it was determined the privatization of the Fort Worth water 
and wastewater utility would require the defeasance of over $700 million in debt that was currently on 
the utility’s balance sheet, with the debt replaced with bonds that were 150 to 250 basis points (or more) 
greater in cost.  Based on the analysis of the bids from the private vendors, when compared to the City of 
Fort Worth’s cost of operating the utility, it did not make financial sense for the City of Fort Worth to move 
forward with considering privatization of the water and wastewater system.  It should also be noted that 
none of the private vendors challenged the analysis as completed by Mr. Yanke. 

10 Year to 30 Year Plan Horizon 
Assuming that the City Council determined not to exercise any of the global MUD options identified in the 
10 Year Plan Horizon, then for the options for the 10 to 30 Year Plan Horizon remain the same, with the 
exception that some of the outstanding MUDs’ debt will have matured (see Tables 5‐1, 5‐2, and 5‐3 for 
the  current  debt maturity  dates  for  each MUD with  outstanding  debt),  at  various  times  in  the  next 
planning horizon. 



 
Section 5 

 

5‐8   
ACTIVE 44614803 

Maintain Status Quo 
The City Council can continue to maintain the status quo as previously discussed.  

Enter into Strategic Partnership Agreements with MUDs to Effectuate 
Consolidation of Maturing District to Core City Utility System 
As noted previously, a large number of MUDs’ currently outstanding debt is scheduled to come due in the 
10 to 30 year plan horizon, and build‐out of the MUDs development is also anticipated to occur.  Under 
this option, the City could enter  into current negotiations with each of the MUDs to develop strategic 
partnerships to effectuate the consolidation of the maturing MUDs to the core City utility system, as (and 
when)  development  is  complete  and  development  debt  is  fully  retired  or  reduced  to  a  manageable 
amount  that  could be absorbed by  the City without materially negatively  impacting  then existing City 
residents and utility customers. 

Execute Existing ETJ Annexation Agreement as They Mature 
As  noted  previously,  the  City  entered  into  a  number  of  ETJ  annexation  agreements,  which  have 
contractual  triggers  as  to  when  the  City  can  annex  the  ETJ MUDs  into  the  City.    Most  of  these  ETJ 
annexation agreements are expected to mature in the 10 to 30 year plan horizon.  Under this scenario, as 
ETJ annexation agreement triggers occur, the City would undertake the financial analysis of impacts on 
the City from such annexations and determine an appropriate timeframe for effecting the annexations.  
Depending on the amount of then outstanding MUD debt for the community represented by the ETJ, the 
timing of such annexation may be immediately financially feasible, or may require deferral until all or most 
of the outstanding debt is retired.  
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Section 6 
NEXT STEPS 

This Study has provided the City with a comprehensive analysis of a variety of options that are available 
to the City with regard to how the City may wish to approach any potential consolidation discussions with 
some of  the MUDs, whether  located within  the City or  for  those within  the City’s  ETJ.   Based on our 
analysis  and  experience  the  Study  team  would  provide  the  City  with  the  following  next  steps  for 
consideration: 

1. Prioritization of Scenarios, MUDs, etc. to be Considered for Consolidation Purposes.  Based on 
the  Study,  the City  staff  and City Council  (with  input  from  the  Study  team as  needed)  should 
evaluate and prioritize those opportunities where a consolidation of MUD(s) with the City water 
and  wastewater  utility  system  may  potentially  make  operational,  engineering  and  financial 
sense.  These decisions should be made in a manner that are consistent with the goals of the City 
concerning long‐term planning for residential and commercial buildout within the City and its ETJ. 
 

2. Preliminary Discussions with MUDs Identified in Step 1.  Based on any Scenarios and/or MUDs 
identified in Step 1 above, the City should schedule a series of meetings with any MUDs identified 
as potential candidates for consolidation to discuss whether there is an interest on the part of the 
MUDs to consider a consolidation, or under what set of conditions such a consolidation might 
make sense for both parties to consider such an endeavor. 
 

3. Develop a Detailed Financial Plan for any Opportunities Identified in Steps 1 and 2.  The analysis 
completed as part of this Study was conducted at a high‐level and relied,  in many cases, upon 
financial data that was available via public information, and the Study team may not have had 
access to the most detailed, accurate, or recent data that is relevant to the current status of each 
of the 30 MUDs evaluated as part of this Study.  Therefore, if based on Steps 1 and 2 there are 
certain MUD consolidation options that appear to create a “win‐win” for both entities (City and 
the MUD), the Study team would strongly encourage that a more in‐depth financial analysis be 
conducted to evaluate the following key assumptions to ensure that all information is as accurate 
and current as practical: 
 

‐ Revenues Assumptions (all revenue streams) 
‐ Operating Expenses (including any savings)  
‐ Capital Expenditures (both by MUD and City) 
‐ Capital Financing 
‐ Growth and Buildout Assumptions 
‐ Timing 
‐ Other, as appropriate  

 
It  is a necessity  that  there would be a detailed  timeline of key project deliverables, as well as 
numerous financial, operational and capital  related meetings and planning sessions,  to ensure 
that such a consolidation opportunity is successful for all parties.  
 

4. Develop  a  Long‐Term  Plan  for  Continued  Monitoring  of  Consolidation 
Opportunities.  Regardless of whether any opportunities are identified in Steps 1 through 3 that 
would  identify  any  potential  MUD  consolidation  options,  the  Study  team  would  strongly 
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encourage a long‐term plan be put in place to continue to monitor consolidation opportunities on 
an annual or biennial basis.  This plan would put in place a methodology and check‐list that would 
allow  the  City  to  identify  when  certain  criteria  have  been  achieved  that  may  make  a   MUD 
consolidation  scenario  feasible  (e.g.  MUD  debt  is  paid  off,  or  de  minimis;  certain  buildout 
percentages are achieved; etc.). 
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Appendix A 
MAP OF MUDS IN THE CITY OF MISSOURI CITY AND ITS EXTRA-TERRITORIAL 

JURISDICTION 
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Executive Summary 
 

To: City of Missouri City and Texas Water Development Board 

From: Keith P. Kindle, P.E. 

Date: January 30, 2012 

Subject: Final City of Missouri City Regional Water & Wastewater Plan 
 

BACKGROUND 

 

This Executive Summary summarizes the findings of each task and the consolidation 

recommendations included in the City of Missouri City Regional Water and Wastewater 

Planning Study (the Study). This Study is not a blueprint for the dissolution of the variety of 

utility districts in the area. Rather, the Study was conducted to identify regional win-win 

projects. The terms “Regional or Regionalization” have political connotations that infer a single, 

regional authority which is not the intent when the term is used in this Study. The direction and 

goal for this Study has been to establish the existing infrastructure and conditions of the region to 

identify win-win consolidation opportunities for infrastructure between the participants that 

benefit the area and its ratepayers in a regional manner.  

 

The Study had several tasks to accomplish which included the following: 

 

 Establish existing conditions for water and wastewater facilities of the 30 entities in the 

Study area;  

 

 Identify specific water and wastewater consolidation projects and their associated costs 

and implementation schedule; 

 

 Prepare an environmental assessment of the recommended consolidation projects; 

 

 Analyze regional opportunities and the potential funding mechanisms; and, 

 

 Develop a stand-alone Water Conservation and Drought Contingency Plan for the 

proposed Regional Water Treatment Plant (RWTP). 

 

The development of data for the Study included direct and indirect communication with the 

utility districts while other key sources of data included the City’s GIS department, the TCEQ 

Water Utilities Database, U.S. 2010 Census data, the SB 1 Region H Water Plan and the Joint 

Groundwater Reduction Plan (Joint GRP). It should be noted that the Joint GRP was used as the 

basis for establishing the existing and projected connections, population, water demand and 

wastewater flows. The Joint GRP plan was used because the data was specific to the Study area 

and the utility districts included therein; whereas the Region H and 2010 Census data included 

overlapping areas and utility districts outside the Study boundaries.  
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The Study, in geographic terms, includes the current city limits of Missouri City, as well as its 

ETJ. As stipulated by Chapter 42 of the Texas Local Government Code, based on city population 

size, Missouri City’s ETJ extends 3.5 miles beyond the City limits. Exhibit 1-1 in Section 1 

shows the Study area and participants. It should be noted that Fort Bend County MUD #23 and 

#24 are not included since they are outside of the City’s ETJ. Fort Bend County WC&ID #2 is 

also not included due to the fact that it is in three separate jurisdictions (Missouri City, Stafford 

and Sugar Land). The Study participants are shown in the table below from Section 1. 

 

Table 1-2 

Regional Planning Participants 

Blue Ridge West MUD Palmer Plantation MUD #2 

City of Missouri City, Texas Quail Valley Utility District  

First Colony MUD #9 Sienna Plantation Management District  

Fort Bend County MUD #26 Sienna Plantation MUD #1 

Fort Bend County MUD #42 Sienna Plantation MUD #2 

Fort Bend County MUD #46 Sienna Plantation MUD #3 

Fort Bend County MUD #47 Sienna Plantation MUD #4 

Fort Bend County MUD #48 Sienna Plantation MUD #5 

Fort Bend County MUD #49 Sienna Plantation MUD #6 

Fort Bend County MUD #115 Sienna Plantation MUD #7 

Fort Bend County MUD #129 Sienna Plantation MUD #10 

Fort Bend County MUD #149 Sienna Plantation MUD #12 

Harris County MUD #122 Sienna Plantation MUD #13 

Harris County WC&ID – Fondren Road  Southwest Harris County MUD #1 

Meadowcreek MUD  Thunderbird Utility District  

Palmer Plantation MUD #1  

 

The following summarizes each Section of the Study as shown in the Table of Contents. 

 

SECTION 1 
 

Section 1 is referred to as the “Existing Conditions” section. In this section all of the existing 

information for the Study area such as existing water and wastewater utilities, population, water 

demand, treatment capacity and others factors are identified and mapped as appropriate. In 

addition to identifying the current conditions, factors such as population, numbers of 

connections, water demand, wastewater demand, and water and wastewater treatment capacity 

were projected to the horizon of the Study (Year 2040) and through build-out. The table below 

provides a summary of these findings. 
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Existing & Projected Conditions for  Study Area 

 Study Parameter 
Current 

(2010) 
2015 2020 2025 2030 2035 2040 

Build 

Out 

Connections 29,019 33,332 39,835 47,603 54,622 59,133 60,539 62,064 

Population 89,088 102,329 122,293 146,141 167,690 181,538 185,855 190,536 

Total Water Demand 

(MGD) 
12.4 14.4 17.3 20.8 23.9 26.0 26.7 27.3 

Total Wastewater Demand 

(MGD) 
7.5 8.6 10.4 12.5 14.4 15.6 16.0 16.4 

 

Connections 

The current 2010 connections for the Study participants vary from 18 to 4,423 for a total of 

29,019 connections for the Study area. Using the updated actual connection counts collected 

from the utility districts rather than the 2010 projected counts from the Joint GRP, but following 

the same expected growth patterns used in the Joint GRP, the projected connection counts were 

estimated in 5-year increments to the year 2040 and ultimate build-out. The 2010 total 

connections for the Study area are 29,019 and increase to 60,539 by 2040. Table 1-3 in Section 1 

shows the current and projected connection counts for each utility district and the total for the 

Study area. Currently the Study area is at 47% build-out and increases to 98% build-out by 2040. 

 

Population 

Using the projected connection counts discussed above and assuming the average persons per 

housing unit will remain the same over time, the projected population was estimated in 5-year 

increments to the year 2040 and build-out. From year 2010 to 2040 the Study area is projected to 

increase from 89,088 to 185,855 persons – an additional 96,767 persons over the next 30 years or 

approximately 3,225 persons per year. Table 1-4 in Section1 shows the current and projected 

population for each utility district and the total for the Study area.  

 

Water Demand 

The expected water demand was obtained by multiplying the number of connections by the 

average usage per connection per month. The average usage per connection per month was 

calculated in the Joint GRP by dividing the annual pumpage by the connection count times 12 

months. Those districts that are not included in the Joint GRP directly provided their average 

usage per connection per month. 

 

The current water demand is 12.4 MGD for the Study area with a projected water demand in year 

2040 of 26.7 MGD and a build-out demand of 27.3 MGD. Table 1-6 in Section 1 shows the 

current and projected water demand for each utility district and the total for the Study area.  

 

Wastewater Demand 

To determine the current and projected wastewater demands, the information on the wastewater 

treatment plant (WWTP) flows gathered from the utility districts was divided by the connection 

counts. This wastewater usage per connection was compared to the average water usage per 

connection. It was determined that the average wastewater usage per connection is 

approximately 60% of the water usage per connection.  The current wastewater demand for the 

Study area is 7.5 MGD and more than doubles by year 2040 to 16.4 MGD. Table 1-8 in Section 

1 shows the current and projected wastewater demand for each utility district and the total for the 

Study area.  
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Groundwater Wells 

The majority of the water supplied to the utility districts within the Study area comes from 

groundwater. Currently, only a few of the northernmost utility districts are receiving surface 

water from the City of Houston, which include Harris County WC&ID - Fondren Road, 

Southwest Harris County MUD #1 and Harris County MUD #122. Almost all of the districts 

operate their own well, or wells, as a means to supply this groundwater. There are a total of 28 

existing public wells within the planning area. Data on the wells was obtained from the Joint 

GRP and the utility districts and is presented in Table 1.9 of Section 1 of this Study.  

 

Water Treatment 

There are currently 24 WTPs operating within the Study area. In addition to these, the City is 

currently constructing a RWTP located in Sienna Plantation. This RWTP will begin operations in 

2012. Exhibit 1-4 shows the location of the existing WTPs within the Study area. Total water 

treatment capacity currently available is 49.54 MGD. All of the WTPs use groundwater as a 

source. The smallest water treatment plant (WTP) is Fort Bend County MUD #149 at 0.648 

MGD while the largest belongs to the Quail Valley UD with a total capacity of 8.524 MGD. 

Table 1-10 in Section 1 shows the existing WTPs and their associated service areas. 

 

Water Distribution 

The existing water distribution system for the Study area consists of approximately 410 miles of 

water transmission and distribution piping of various sizes, types and ages. Each utility district is 

responsible for construction and maintenance of its individual distribution system. Age, 

condition, type and sizing of water lines were evaluated in this Study only to the extent of 

determining necessary improvements when considering potential consolidation alternatives.  

 

In addition to the normal distribution piping for each utility district water system, interconnects 

have been constructed between many of the existing distribution systems. These interconnects 

provide the capability to transfer treated water from one utility district to another. See Exhibit 1-

4 for a map of the existing distribution lines and Exhibit 1-5 for the locations of existing system 

interconnects and major transmission lines throughout the Study area. Each interconnect on 

Exhibit 1-5 has been numbered and information about each interconnect can be found in Table 1-

11 in Section 1of this Study. 

 

Wastewater Treatment 

There are 11 existing WWTPs within the Study area. Two of the WWTPs are owned by the City 

of Missouri City (Steep Bank/Flat Bank and Mustang Bayou). The remaining WWTPs are 

owned by utility districts. The service area for each WWTP is shown on Exhibit 1-7 of this 

Study. 

 

Each WWTP was evaluated in this Study with respect to rated capacity versus average loading, 

treatment performance, remaining useful life of structures and equipment, treatment and 

potential expansion capabilities, potential for reuse and observed level of annual O&M efforts. 

The total wastewater treatment capacity for the Study area is 14 MGD. The largest existing 

WWTP is the Quail Valley UD/Thunderbird WWTP at 4.0 MGD capacity. A brief summary of 

information for each WWTP is shown in Tables 1-12 through 1-15 of Section 1 in this Study. 
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Wastewater Collection System 

The existing wastewater collection system for the Study area consists of approximately 360 

miles of gravity lines and 35 miles of force mains, of various sizes, types and ages. Each utility 

district is responsible for construction and maintenance of its collection system. Because some of 

the utility districts share capacity in regional WWTPs, several systems are interconnected. Some 

of the interconnects are direct gravity lines to a WWTP and some are force mains that transfer 

wastewater flows from one utility district’s lift station into another utility districts collection 

system to ultimately travel to a regional WWTP. See Exhibit 1-6 for a map of the existing 

wastewater collection system lines, lift stations and existing system interconnects. 

 

Billing Rates 

An evaluation of the rate structure for each utility district was done to develop a comparison of 

the monthly average billing amount for water, wastewater and combined. A monthly usage of 

10,000 gallons was used to compare residential rates and a monthly usage of 50,000 gallons was 

used to compare commercial rates. The average water billing rate for residential was $25.39 and 

commercial was $160.87. The average wastewater billing rate for residential was $35.81 and 

commercial was $152.04. The average combined billing rate for residential was $61.20 and 

commercial was $312.91. The residential rates were somewhat uniform across the Study 

participants while commercial amounts varied more widely. 

 
GIS Mapping of Existing Facilities 

A significant achievement of the Study was the development of GIS maps for the existing water 

and wastewater infrastructure, including transmission lines, WTPs, interconnects, water and 

wastewater service areas, WWTPs, lift stations and so forth. The update of the facilities mapping 

and review and revision of the GIS maps via comments from the various participants will 

provide a valuable tool for future planning. The GIS maps are referenced throughout the Study 

sections. 

 

SECTIONS 2 - 4 
 

Consolidation Project Recommendations and Costs 

The Study identified various water projects for interconnects, elevated storage tanks (ESTs), 

SWTP expansion and water transmission lines. There are 9 interconnect projects totaling 

$4,795,000. There are 6 ESTs recommended at a total cost $22,302,000. The two expansions 

required for the RWTP total $77,880,000. Finally, there are 2 transmission line projects 

associated with the RWTP for a total cost of $16,540,000. The total cost for the recommended 

water projects is $121,517,000, as shown in Table 4-20.  
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Table 4-20 

Summary of Cost Estimates for Water Improvements 

Project Description 

Projected Total 

Capital Cost for New 

Interconnects 

Projected Total 

Capital Cost for 

New ESTs 

Projected Total 

Capital Cost for 

New WTPs 

Projected Total 

Capital Cost for 

New Transmission 

Lines 

Interconnect First Colony MUD #9 

with Fort Bend County MUD #115 
$607,000 - - - 

Mustang Bayou WTP System and 

Sienna Plantation System 

Interconnect No. 2 

$799,000 - - - 

Mustang Bayou WTP System and 

Sienna Plantation System 

Interconnect No. 3 

$683,500 - - - 

Sienna Plantation Water System 

Internal Interconnect 
$458,000 - - - 

Sienna Plantation System and Palmer 

Plantation System Interconnect No. 1 
$927,500 - - - 

Silver Ridge Development and 

Sienna Plantation Water System 

Interconnect No. 1 

$154,000 - - - 

Fort Bend County MUD #149 and 

Sienna Plantation MUD #1 Water 

System Interconnect No. 1 

$579,000 - - - 

Mustang Bayou and Palmer 

Plantation Interconnect 
$298,000 - - - 

Mustang Bayou and Quail Valley 

Interconnect 
$289,000 - - - 

New EST at Sienna Plantation No. 1 

GWTP 
- $4,602,000 - - 

New EST at Mustang Bayou WTP - $1,947,000 - - 

New EST at Fort Bend County MUD 

#149 GWTP 
- $6,372,000 - - 

New EST at Palmer Plantation MUD 

No. 2 GWTP 
- $3,717,000 - - 

New EST at Thunderbird Utility 

District System 1 GWTP No. 2 
- $3,717,000 - - 

New EST at Harris County WC&ID 

– Fondren Road GWTP No. 2 
- $1,947,000 - - 

RWTP Phase II - - $35,400,000 $13,850,000 

RWTP Phase III - - $42,480,000 $2,690,000 

Total Cost Per Category $4,795,000 $22,302,000 $77,880,000 $16,540,000 

Total Projected Cost $121,517,000 
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The Study did not identify any stand-alone wastewater collection or conveyance projects that 

would benefit the Study area; however, the single recommendation to consolidate the existing 

WWTPs into a super-regional WWTP does include costs for conveyance and pumping to re-

route wastewater flows and convey re-use water. The total cost for the super-regional WWTP 

project is $82,689,000. A summary of the five WWTP consolidation scenarios reviewed are 

provided in Table 4-38.   

 

Table 4-38 

Summary of Capital and O&M Costs for WWTP Scenarios 

Scenario Description 
WWTPs Online in This 

Scenario 

Projected 

Total Capital 

Cost 

Projected 

Annual O&M 

Cost 

Projected 30-

Year Life Cycle 

Cost 

Rehab/Expand all existing WWTPs 

as needed and construct new South 

Regional WWTP to continue use for 

30 years (11 existing WWTPs plus 1 

new WWTP) 

SWHCMUD #1, HCMUD 

#122, HCMUD-Fondren 

Road, BRWMUD, FBCMUD 

#26, Palmer, QVUD, SB-FB, 

Vicksburg, Sienna North, 

Sienna South, New South 

Regional (Hillwood) 

$113,603,000 $3,475,000 $181,722,000 

Consolidate WWTPs based on MUD 

engineering firm recommendations 

(7 existing WWTPs plus 1 new 

WWTP) 

SWHCMUD #1, HCMUD-

Fondren Road, BRWMUD, 

QVUD, SB-FB, Vicksburg, 

Sienna North, New South 

Regional (Hillwood) 

$105,191,000 $2,662,100 $157,378,000 

Consolidate WWTPs to reduce total 

number of WWTPs using QVUD as 

a regional facility (4 existing 

WWTPs plus 1 new WWTP) 

HCMUD-Fondren Road, 

QVUD, SB-FB, Vicksburg, 

New South Regional 

(Hillwood) 

$99,036,000 $1,896,900 $136,224,000 

Consolidate WWTPs to reduce total 

number of WWTPs using 

BRWMUD as a regional facility (4 

existing WWTPs plus 1 new 

WWTP) 

BRWMUD, QVUD, SB-FB, 

Vicksburg, New South 

Regional (Hillwood) 

$99,874,000 $2,280,700 $144,586,000 

Consolidate WWTPs to reduce 

total number of WWTPs using 

Steep Bank - Flat Bank as the only 

regional WWTP facility (1 existing 

WWTP) 

SB-FB $82,689,000 $1,331,400 $108,792,000 

 

In addition to comparison of the life cycle costs in the table above, a full cash flow analysis was 

developed for the wastewater improvements (Refer to Table 4-40), to provide a basis for 

comparison of existing/future WWTP O&M costs, along with the impact of the potential debt 

service to be incurred from consolidating the various existing WWTPs. Note that a cumulative 

loss/gain analysis was also completed and was included in Table 4-40 which reflects a potential 

net gain in revenue from wastewater fees during the course of the project due to reduced WWTP 

O&M cost as each existing WWTP would be consolidated into the proposed super-regional 

WWTP.  

 

Based on the potential revenue/cost streams evaluated, it appears that the savings in O&M by 

consolidating WWTPs may allow for the wastewater revenues to start paying for the O&M and 

debt service as early as 2021 (the first year with an annual net gain of revenue), using the 

implementation schedule included in this section. However, depending on actual current O&M 

costs attributed to each WWTP, the likely “break even” point in the proposed implementation 

schedule could happen earlier or later than 2021. 
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Table 4-40 

Projected Cash Flow Analysis for Proposed Wastewater Improvements 

Year 
Wastewater Improvements 

Project 

Annual Debt 

Service Cost 

for WWTP 

Projects 1 

Total O&M Cost 

for Super-

regional WWTP 

and Transfer PS 

Operation 2 

Total O&M 

Cost for 

Existing WWTP 

Operations 2 

Total Annual 

Cost for 

Wastewater 

Improvements 

and Operations 

Total Annual 

Revenue for 

Utility 

Districts for 

WWTP 

Operations 3 

Cumulative Net 

Loss/Gain During 

Project 

2011 - - - $6,261,000 $6,261,000 $6,371,000 $110,000 

2012 
Reroute Harris County MUD 
#122 WWTP to Harris County 

WC&ID-Fondren Rd WWTP 

$4,219,000 $397,000 $5,662,000 $10,278,000 $6,575,000 ($3,593,000) 

2013 

Construct new transfer PS at 

Palmer Plantation WWTP and 
transfer all plant flow to SB-

FB WWTP 

$4,219,000 $508,000 $5,207,000 $9,934,000 $6,786,000 ($6,741,000) 

2014 

Construct new transfer PS at 
Sienna North WWTP and 

transfer all plant flow to SB-

FB WWTP 

$4,219,000 $630,000 $4,802,000 $9,651,000 $7,004,000 ($9,388,000) 

2015 - $4,219,000 $653,000 $4,971,000 $9,843,000 $7,229,000 ($12,002,000) 

2016 
Construct 4.0 MGD expansion 
at SB-FB WWTP 

$4,219,000 
$488,000 

$5,145,000 
$9,852,000 

$7,461,000 ($14,393,000) 

2017 

Construct new transfer PS at 
Fort Bend County MUD #26 

WWTP and transfer all plant 

flow to Palmer WWTP PS 

$4,219,000 $621,000 $4,551,000 $9,391,000 $7,700,000 ($16,084,000) 

2018 

Construct new transfer PS at 

Sienna South WWTP and 

transfer all plant flow to 
Sienna North WWTP PS 

$4,219,000 $872,000 $3,282,000 $8,373,000 $7,947,000 ($16,510,000) 

2019 - $4,219,000 $903,000 $3,397,000 $8,519,000 $8,202,000 ($16,827,000) 

2020 - $4,219,000 $935,000 $3,516,000 $8,670,000 $8,465,000 ($17,032,000) 

2021 

Construct new transfer PS at 

Quail Valley UD WWTP and 
transfer all plant flow to SB-

FB WWTP 

$4,219,000 $1,294,000 $2,472,000 $7,985,000 $8,736,000 ($16,281,000) 

2022 
Construct 4.0 MGD expansion 
at SB-FB WWTP 

$4,219,000 $1,187,000 $2,559,000 $7,965,000 $9,016,000 ($15,230,000) 

2023 

Construct new transfer PS at 

Blue Ridge West WWTP and 

transfer all plant flow to Fort 
Bend County MUD #26 

WWTP PS 

$4,219,000 $1,523,000 $1,718,000 $7,460,000 $9,305,000 ($13,385,000) 

2024 

Construct new transfer PS in 

Hillwood development and 

transfer all plant flow to 
Sienna South WWTP PS 

$4,219,000 $1,742,000 $1,779,000 $7,740,000 $9,603,000 ($11,522,000) 

2025 - $4,219,000 $1,803,000 $1,842,000 $7,864,000 $9,911,000 ($9,475,000) 

2026 

Construct new transfer PS at 

Harris County WC&ID-

Fondren Rd WWTP and 
transfer all plant flow to Blue 

Ridge West WWTP PS 

$4,219,000 $1,991,000 $1,463,000 $7,673,000 $10,229,000 ($6,919,000) 
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Year 
Wastewater Improvements 

Project 

Annual Debt 

Service Cost 

for WWTP 

Projects 1 

Total O&M Cost 

for Super-

regional WWTP 

and Transfer PS 

Operation 2 

Total O&M 

Cost for 

Existing WWTP 

Operations 2 

Total Annual 

Cost for 

Wastewater 

Improvements 

and Operations 

Total Annual 

Revenue for 

Utility 

Districts for 

WWTP 

Operations 3 

Cumulative Net 

Loss/Gain During 

Project 

2027 
Construct 4.0 MGD expansion 
at SB-FB WWTP 

$4,219,000 $2,061,000 $1,515,000 $7,795,000 $10,557,000 ($4,157,000) 

2028 

Construct new transfer PS at 
Fort Bend County MUD #1 

WWTP and transfer all plant 

flow to Harris County 
WC&ID-Fondren Rd WWTP 

PS 

$4,219,000 $2,039,000 $1,338,000 $7,596,000 $10,895,000 ($858,000) 

2029 - $4,219,000 $2,111,000 $1,385,000 $7,715,000 $11,244,000 $2,671,000 

2030 - $4,219,000 $2,185,000 $1,434,000 $7,838,000 $11,604,000 $6,437,000 

2031 

Construct new transfer PS at 
Mustang Bayou WWTP and 

transfer all plant flow to 

Palmer Plantation WWTP PS 

$4,219,000 $2,390,000 $0 $6,609,000 $11,976,000 $11,804,000 

2032 - $4,219,000 $2,474,000 $0 $6,693,000 $12,360,000 $17,471,000 

2033 - $4,219,000 $2,561,000 $0 $6,780,000 $12,756,000 $23,447,000 

2034 - $4,219,000 $2,651,000 $0 $6,870,000 $13,165,000 $29,742,000 

2035 
Construct 4.0 MGD expansion 

at SB-FB WWTP 
$4,219,000 $2,316,000 $0 $6,535,000 $13,587,000 $36,794,000 

2036 - $4,219,000 $2,398,000 $0 $6,617,000 $14,022,000 $44,199,000 

2037 - $4,219,000 $2,482,000 $0 $6,701,000 $14,471,000 $51,969,000 

2038 - $4,219,000 $2,569,000 $0 $6,788,000 $14,935,000 $60,116,000 

2039 - $4,219,000 $2,659,000 $0 $6,878,000 $15,413,000 $68,651,000 

2040 - $4,219,000 $2,753,000 $0 $6,972,000 $15,907,000 $77,586,000 

Total Debt Service (Principal and 

Interest) 
$122,351,000 

Notes: 

1 - This debt service cost is based on a 30-year payment period. 

2 - This O&M cost includes a 3.5% annual cost escalation factor to account for anticipated increases in inflation in the future. 
3 - The WWTP operations revenue based on allocating 75% of the annual wastewater revenue to WWTP operations. Revenue based on average utility district wastewater 

fee of $3.58 per 1,000 gallons. Revenue increases annually by approximately 3% due to increased development and growth in the City, resulting in a proportional increase 

in wastewater flows. 

 

The total cost for all of the projects identified in the Study is $204,206,000. The table below 

shows all of the water and wastewater consolidation projects and their individual costs that are 

recommended in this Study. 

 

Summary of Recommended Project Costs 

Project Description Cost 

Interconnects $4,795,000 

Elevated Storage $22,302,000 

Water Transmission $16,540,000 

Water Treatment $77,880,000 

Wastewater Conveyance / Treatment $82,689,000 

Total $204,206,000 
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SECTION 5 

 
Environmental Assessment (EA) 

An EA was prepared for the projects that were identified and is included in Section 5 of the 

Study. Many of the components such as USGS Quad maps, FEMA maps, Aerial Photos and 

others are included, as well as a rudimentary discussion of each component of the EA per the 

Texas Water Development Board (TWDB) guidelines. These foundation elements of this EA 

will be valuable for future environmental investigations. However, the EA is only intended for a 

very preliminary planning level and is not intended to provide environmental clearance for any 

of the projects recommended herein. Additional environmental investigations should be 

conducted, as warranted, for those projects that proceed beyond the planning level of this Study. 

 

SECTION 6 
 

Project Funding and Consolidation 

The Study identified various water projects for interconnects, ESTs, RWTP expansion and water 

transmission lines. The total cost for the recommended water projects is $121,517,000. The 

Study did not identify any stand-alone wastewater collection or conveyance projects that would 

benefit the Study area; however, the single recommendation to consolidate the existing WWTPs 

into a super-regional WWTP does include costs for conveyance and pumping to re-route 

wastewater flows and convey re-use water. The total cost for the super-regional WWTP project 

is $82,689,000. The total cost for all of the projects identified in the Study is $204,206,000. 

 

Obviously not all of the funding would be needed at the same time but with the current 

tightening of the bond market and the fact that the requests for water and wastewater funding is 

always greater than the funding available, the identification of funding sources is crucial. Section 

6 describes a variety of funding sources available from the TWDB in addition to private bonds 

and funding agreements.  

 

The conclusions regarding the funding of consolidation or regional projects are listed below. 

 

 Municipalities can typically issue bonds at lower interest rates than utility districts or 

IOUs. 

 

 Using the Joint GRP financing model for the RWTP is applicable to the super-regional 

WWTP recommended in this Study. 

 

 The smaller consolidation water distribution projects and interconnects are best financed 

via interlocal agreements between the affected utility districts.  

 

Water Consolidation 

In regard to regional water treatment and supply, the City and the utility districts have managed 

to achieve what was unthinkable just a few years ago with the agreement for the new RWTP. In 

response to requirements to reduce the usage of groundwater, the City and the utility districts 

agreed to fund, design and construct a surface WTP (SWTP) to provide surface water to a 

portion of the area. By converting a portion of the area to surface water, the entire region was 

able to meet the stringent groundwater reduction requirements that go into effect in 2013 with 

further reductions in 2025. 
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The City and the utility districts have successfully implemented the steps to achieve 

regionalization for water supply and treatment to meet the reduction in groundwater withdrawals. 

This living example of cooperation and success can and should be a model for future 

regionalization or consolidation efforts. There are still opportunities remaining for storage and 

pumping, especially as the distribution systems become mature and the use of hydro-pneumatic 

pressure tanks is lessened and elevated storage use is increased. The recommendation for ESTs 

may be met by resistance due to NIMBY – Not in My Back Yard; and, the fact that in the short-

term, ESTs are more expensive than hydropnuematic tanks. 

 

Wastewater Consolidation 

The consolidation of any current wastewater treatment facilities will probably require a similar 

regulatory driver as the groundwater reduction requirements in the form of stricter TMDLs for 

the affected streams that receive discharge effluent from the WWTPs in the region. Overall, the 

concept of wastewater regionalization, or consolidation, is adverse to the development attitudes 

and practices of the Study area. However, from a long-term cost standpoint this Study has 

established the case for a single, super-regional WWTP at the Steep Bank-Flat Bank WWTP.  

 

A total of over 60 scenarios were completed to evaluate capital, O&M and life-cycle costs. The 

result was surprising in that consolidation to a single, super-regional WWTP was the most cost 

effective scenario despite the costs for re-routing and pumping of flows from other service areas. 

The various methods of analysis and conclusions are discussed in detail in Section 4.  

 

The recommended scenario of consolidating all flows to the Steep Bank-Flat Bank WWTP will 

have its share of challenges for the reasons listed below.  

 

 Agreements and contracts among political subdivisions are much harder to complete once 

independent service areas are established. 

 

 Determination of an overall rate structure for combined service areas is very difficult to 

establish once single-service areas and rate schedules have been established - especially 

when trying to consolidate an older utility district and a newer utility district that 

typically has a much higher debt service component. 

 

 Individual Control. While costs are important, control is paramount. Generally speaking, 

the number one problem of regionalization involves the fear of losing autonomy, 

including concerns about loss of control or power by one group or another and not being 

able to control their own destiny.  

 

 Occupational Resistance. With the proliferation of utility districts in the Study area and 

the nature of providing wastewater services, there are numerous professions involved in 

the industry through the operation and maintenance, billing, engineering, financial and 

legal services. In addition to resistance to regionalization by a utility district board due to 

control reasons, resistance is also encountered from those who work for the utility 

districts. With a reduced number of plants and plant owners through regionalization or 

consolidation, there may be the perception that the wastewater industry will turn into a 

“winner take all” system of engineering, financial, legal and maintenance contracts.  

 

However, after exhaustive analyses of cost comparisons, it is the most cost effective alternative 

for the long-term wastewater treatment needs of the Study area. 
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The recommendation to establish a super-regional WWTP at Steep Bank-Flat Bank could follow 

the same model as the RWTP by allowing the various utility districts to retain their autonomy. 

However, the issues of costs to divert the flows, of control, and of how costs are apportioned in 

accordance with utility rates will play a major role in deciding whether or not a regional 

approach is taken. One thing is certain – 8 of the current WWTPs only have 5-10 years of life 

remaining. Subtract the time for permitting, design and possible acquisition of land necessary for 

expansion and a decision will have to be made in the very near future on which direction the 

small package plants will take. 

 

SECTION 7 
 

An implementation schedule for various water and wastewater consolidation projects that are 

identified in Sections 4 of this Study was prepared. The timing of the implementation for these 

projects was based on information from the utility districts and the inherent nature and 

characteristics of the projects. However, it should be noted that a number of factors can and will 

impact the schedule presented in the flow chart in Section 7.1 of this Study and is shown on the 

following page.  

 

These include but are not limited to the following factors. 

 

 The projects identified are at a pre-planning level at this point. Preliminary design may 

delay or accelerate the projects once begun. 

 

 Implementation of the projects is dependent on available funding. 

 

 Utility conflicts, Rights-Of-Way (ROW) and easement acquisition can substantially delay 

projects. 

 

 Many of the recommended consolidation projects will involve agreements and contracts 

between the individual utility districts, including project costs and payment agreements. 

These negotiated agreements may delay implementation. 

 

 A slow down or acceleration in projected growth within the Study area may impact the 

implementation schedule. 

 

 Stricter water or wastewater treatment regulations could accelerate the implementation 

schedule. 
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SECTION 8 
 

Public Outreach 

A key part of the Study’s effort was coordination with the 30 utility districts within the Study 

area. Communication included retrieving existing information on their facilities, 

recommendations for consolidation projects and regional projects and a schedule of 

implementation, in addition to requesting comments on the overall Study. Four types of 

communication to facilitate this effort were utilized. 

 

1. Three subconsultants were hired to assist with this Study that serve as the Engineer of 

Record for approximately 70% of the utility districts in the Study. This allowed rapid 

dissemination and gathering of information from a majority of the utility districts. 

 

2. The utility districts were contacted directly for information and were provided the 

opportunity to review and comment on the information in the Study via the creation of 

FTP sites as the Study progressed. 

 

3. On-site visits to the utility district water and wastewater treatment facilities were 

conducted. 

 

4. Three public meetings were held and invitations were sent to each utility district 

requesting them to attend, in addition to the public posting of the meeting date and 

subject. One meeting was held at the start of the Study, a second meeting was held at the 

50% completion level of the Study and a third meeting was held after the final draft of 

the report had been distributed. 

 

Water Conservation Plan and Drought Contingency Plan (WCP/DCP)  
 

The WCP/DCP has been drafted for the RWTP and is included in the appendices of this Study. 

The WCP/DCP is formatted per the TCEQ requirements. In addition to these basic requirements, 

the WCP/DCP also acknowledges the successive requirements by the raw water provider, 

GCWA, and the wholesale customer, Sienna. The current drafts are preliminary in that the Joint 

GRP, GCWA, the City and Sienna will need to fine tune the trigger points, stages and associated 

agreements and other WCP/DCP affected by the adoption of the WCP/DCP for the RWTP. The 

WCP/DCP will become a stand-alone document upon adoption prior to the start-up of the 

RWTP. 
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Section 1: Existing Conditions 
 

 

1.1  Background 

 

The City of Missouri City is located to the southwest of Houston with its boundaries 

primarily within Fort Bend County, but also within Harris County toward the northern 

border. The area began to be populated in the late 1800s as a railroad settlement. The 

settlement was officially registered in Texas in 1894. It became an important railroad 

shipping point for the Blue Ridge Oil Field and Salt Mine. In 1926, a gas pipeline was 

constructed through the area and the City became the first town in Fort Bend County to 

use natural gas. Growth was slow at first, with the official United States (US) Census 

count in 1940 showing only 100 residents.  

 

However, as the automobile became more dependable, the area began to appeal to 

commuters who could work in Houston and live in the Missouri City area. As rumors 

grew of possible annexation by the City of Houston, a plan was developed to incorporate 

Missouri City itself. On March 13, 1956, voters approved the incorporation of the area as 

the City of Missouri City (City).  

 

Currently, the City covers approximately 32 square miles (sq mi) of land and the 

extraterritorial jurisdiction (ETJ) covers approximately 25 sq mi.  The estimated 

population within the City’s planning area (both the incorporated limits and the ETJ) is 

81,079 residents based on the 2010 US Census. As stipulated by Chapter 42 of the Texas 

Local Government Code, based on the City’s population size, the City’s ETJ extends 3.5 

miles beyond the City limits, as referenced in Exhibit 1-1 found at the end of this Section. 

However, because other cities abut the City, the City’s ETJ only exists primarily to the 

south.  

 

Situated as it is on Texas’ flat coastal plain, the City is a spread out community, separated 

in places by major highway and corridors established for rail, utilities and drainage. The 

City also developed over time as a community of numerous subdivisions and associated 

utility districts. Adjacent to the Brazos River, major watersheds include Mustang Bayou 

and Lower Oyster Creek. 

 

The City is a rapidly growing community that encompasses a diverse range of built 

environments. Quiet cul-de-sacs and busy arterial transportation corridors exist in close 

proximity. Originating from the assemblage of multiple utility districts and straddling two 

counties, the City gains much of its character from the local political geography. The City 

was incorporated as a combination of many areas, and this background still produces 

areas of special character today. Currently, the City is widely known as a community of 

neighborhoods although it maintains a rapidly developing economic base. Additionally, it 

is important to note the major thoroughfares in the City and its ETJ: US 90-A; Beltway 8 
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(Sam Houston Tollway); State Highway (SH) 6; Farm-to-Market (FM) 2234 (Texas 

Parkway); FM 1092 (Murphy Road); and Fort Bend Parkway; as well as US Hwy 59 

nearby.
1
 

 

1.2 Project Scope 
 

One of the primary functions of municipalities is to ensure public health and safety 

through the provision of basic utility services, particularly potable water and sanitary 

sewer. However, in the City’s case, nearly all of its growth over the last 50 years, until 

the last decade or so, has been accommodated through utility districts associated with 

individual subdivision development and various master-planned developments. This 

method of utility service development has resulted in a very unusual and complex utilities 

situation. 

 

The City’s historical reliance on individual utility districts to provide basic water and 

wastewater services ensured more local oversight of utility operations and associated 

taxes and fees. However, this dispersed approach to utilities provision and management 

has also resulted in inevitable duplication and inefficiencies as the overall community has 

grown. For example, there are currently 24 ground WTPs (GWTPs) and 11 WWTPs 

operating in and around the City, whereas many similar-sized communities function 

efficiently and cost-effectively with only one large treatment facility for each type of 

service.  

 

Such economies of scale in other communities provide benefits such as: 

 

 More unified administration, operations, purchasing; 

 

 Cost sharing for staff training and certification; 

 

 Substantially reduced number of State discharge permits and points of effluent 

discharge into area waterways; 

 

 Substantially reduced paperwork, monitoring, reporting and enforcement activity 

associated with each treatment plant; and, 

 

 Typically much lower cost of treatment per gallon.  

 

Additionally, the City’s property tax rate applies on top of various other taxing and 

service providers with jurisdictions in the area (e.g., utility districts, levee improvement 

districts, county, etc.). Most residents also pay fees to their respective homeowners’ 

associations for supplemental neighborhood services. A current rule of thumb in the City 

                                                           
1
 City of Missouri City Web Site 
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is that a residential property must reach a minimum value of $260,000 before it pays for 

itself in terms of tax revenue generated relative to the cost of necessary services.
2
 The 

potential benefits of “regionalization” or “consolidation” of utility providers are 

important enough that unique opportunities should be monitored and pursued where they 

make sense and have a good chance to benefit all parties. Such opportunities will 

gradually come about as the overall community approaches build-out, as debt assumption 

becomes less of a factor, and through attrition as older systems face difficulties in 

meeting maintenance and rehabilitation needs or more stringent State and Federal 

regulatory mandates. 

 

This Study addresses the fundamental questions of how particular consolidations might 

be accomplished and whether they are feasible when considering technical challenges 

and costs. The recommendations found in this Study should lead to technically sound 

engineering master plans to guide ongoing water and wastewater system investments and 

management activities by the City and others. 

 

The proposed regional planning area in this Study includes both the incorporated limits 

and City’s ETJ (refer to Exhibit 1-1). The tasks included in this Study are as follows: 

 

Table 1-1 

Study Tasks 

Task Description 

Task I Service Area Description 

Task II Determination of Water System Demands 

Task III Prepare Water Distribution System Alternatives 

Task IV Prepare Water Treatment System Alternatives 

Task V Water Operation Alternatives 

Task VI Determination of Sewerage System Flows 

Task VII Prepare Collection System Alternatives 

Task VIII Prepare Wastewater Treatment System Alternatives 

Task IX Wastewater Operation Alternatives 

Task X Implementation Schedule 

Task XI Determination of Costs and Recommendations 

Task XII 
Evaluation of Funding Options and Alternative District 

Consolidations/Regional Structure 

Task XIII Development of Regional Water Conservation and Drought Management Plans 

Task XIV Reports 

Task XV Environmental Assessment 

Task XVI Meetings 

 
                                                           
2
 Missouri City1997 Municipal Utility District Study 



 

Enprotec / Hibbs & Todd, Inc. City of Missouri City, Texas 

January, 2012 Regional Water and Wastewater Planning Study 

 

1-4 

1.3 Participants 
 

The Study area includes approximately 30 individual entities as planning participants that 

are listed in Table 1-2. See Exhibit 1-2 for a map of the Study area participants. On 

Exhibit 1-2 the City-owned districts, Mustang Bayou Utility Service Area (USA) and 

Northeast Oyster Creek USA, have been shown separately. Fort Bend County Municipal 

Utility District (MUD) #23 and Fort Bend County MUD #24 are not included since they 

are out of the City’s ETJ, except for a very small section of Fort Bend County MUD #23. 

Fort Bend County Water Control & Improvement District (WC&ID) #2 was not included 

since it is under three controlling jurisdictions.   

 

Table 1-2 

Regional Planning Participants 

Blue Ridge West MUD Palmer Plantation MUD #2 

City of Missouri City, Texas Quail Valley Utility District  

First Colony MUD #9 Sienna Plantation Management District  

Fort Bend County MUD #26 Sienna Plantation MUD #1 

Fort Bend County MUD #42 Sienna Plantation MUD #2 

Fort Bend County MUD #46 Sienna Plantation MUD #3 

Fort Bend County MUD #47 Sienna Plantation MUD #4 

Fort Bend County MUD #48 Sienna Plantation MUD #5 

Fort Bend County MUD #49 Sienna Plantation MUD #6 

Fort Bend County MUD #115 Sienna Plantation MUD #7 

Fort Bend County MUD #129 Sienna Plantation MUD #10 

Fort Bend County MUD #149 Sienna Plantation MUD #12 

Harris County MUD #122 Sienna Plantation MUD #13 

Harris County WC&ID – Fondren Road  Southwest Harris County MUD #1 

Meadowcreek MUD  Thunderbird Utility District  

Palmer Plantation MUD #1  
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1.4 Infrastructure Overview  
 

City residents are supplied water by one of the many individual utility districts operating 

within the area. Historically, the source of raw water for these utility districts has been 

groundwater, though some utility districts also have the capability to purchase treated 

surface water from other utilities. In 2008, the Fort Bend County Subsidence District 

(FBCSD) issued a requirement to reduce groundwater usage in the City by a minimum of 

30% by 2013 and a minimum of 60% by 2025.  

 

To meet the FBCSD groundwater reduction goal for 2013, the City and a group of the 

utility districts joined together in a plan to construct the first phase of a new RWTP and 

begin the process of converting water supplies from groundwater to surface water. This 

consolidation plan will first convert the utility districts in the southern portion of the City 

and its ETJ to surface water by sending treated surface water to several utility district 

GWTPs, which will then be distributed through the City’s system using the existing 

distribution system components.  

 

The source of surface water for this initial phase of surface water conversion will be 15 

million gallons per day (MGD) of raw water purchased from the Gulf Coast Water 

Authority (GCWA), which diverts water from the Brazos River. The RWTP is intended 

to be expanded in the future, as needed, to convert additional utility district entities within 

the City to surface water use.  

 

The proposed future expansions of the RWTP and the increasing requirements for 

reduction of groundwater usage will require additional sources of surface water. The City 

has identified several possible options for developing necessary additional surface water 

sources with the City of Houston and the Brazos River Authority (BRA), and continues 

to explore options to develop other potential surface water sources. Information on 

potential water supply sources was taken from the City Joint Groundwater Reduction 

Plan (Joint GRP). An abbreviated copy of this Joint GRP without the associated contracts 

and agreements is contained in Appendix A of this Study. 

 

City residents are also supplied wastewater service by individual utility districts within 

the area. Many of the existing WWTPs within the City only serve a single utility district; 

however, there are a few regional WWTPs within the City. The current existing 

conditions of the wastewater treatment systems adequately serve the area, but as the City 

grows, the ultimate goal is to focus on regionalization of wastewater treatment whenever 

feasible.  

  

1.5 Current and Projected Connections 
 

During the initial development of this Study, the current number of connections for each 

utility district was taken from the 2010 connection projections in the Joint GRP which 



 

Enprotec / Hibbs & Todd, Inc. City of Missouri City, Texas 

January, 2012 Regional Water and Wastewater Planning Study 

 

1-6 

was prepared in 2008.  When current connection counts were provided by the utility 

districts, the up-to-date connection totals were used in place of the Joint GRP projections. 

However, the assumptions of build-out timing from the Joint GRP are used and extended 

to the year 2040. Table 1-3 shows the projected connection counts for each district in 

five-year increments. 

 

Table 1-3 

Current and Projected Connection Counts 

District 

Current 

Connections 

(2010) 

2015 2020 2025 2030 2035 2040 

Build Out 

Connection 

Count 

Sienna Plantation Management District 69 84 150 225 300 375 450 453 

Sienna Plantation MUD #1 18 18 19 20 21 23 25 25 

Sienna Plantation MUD #2 1,784 1,784 1,784 1,784 1,784 1,784 1,784 1,784 

Sienna Plantation MUD #3 2,455 2,455 2,455 2,455 2,455 2,455 2,455 2,455 

Sienna Plantation MUD #4, 5, 6, 7 0 600 2,600 5,600 8,600 10,000 10,000 10,000 

Sienna Plantation MUD #10 1,376 1,796 1,996 2,196 2,396 2,433 2,433 2,433 

Sienna Plantation MUD #12 151 235 547 1,087 1,423 1,439 1,439 1,439 

Sienna Plantation MUD #13 0 0 165 440 715 990 1,194 1,194 

Fort Bend County MUD #129 1,015 1,463 1,550 1,550 1,550 1,550 1,550 1,550 

Fort Bend County MUD #149 125 970 1,700 1,700 1,700 1,700 1,700 1,700 

Blue Ridge West MUD 2,494 2,503 2,507 2,507 2,507 2,507 2,507 2,509 

First Colony MUD #9 2,677 2,727 2,777 2,827 2,877 2,927 2,977 3,300 

Fort Bend County MUD #115 548 567 580 580 580 580 580 580 

Fort Bend County MUD #26 1,484 1,484 1,490 1,500 1,510 1,520 1,530 2,145 

Fort Bend County MUD #42 1,303 1,408 1,507 1,507 1,507 1,507 1,507 1,507 

Fort Bend County MUD #46 771 960 1,035 1,035 1,035 1,035 1,035 1,073 

Fort Bend County MUD #47 533 825 942 942 942 942 942 1,000 

Fort Bend County MUD #48 634 641 716 837 957 1,077 1,197 1,370 

Fort Bend County MUD #49 340 356 364 370 375 380 385 396 

Meadowcreek MUD 888 933 943 953 963 973 983 985 

Palmer Plantation MUD #1 599 680 702 707 712 717 722 798 

Palmer Plantation MUD #2 813 872 894 904 914 924 934 1,000 

Quail Valley Utility District 4,423 4,423 4,431 4,514 4,514 4,514 4,514 4,514 

Thunderbird Utility District 1,916 1,916 1,922 1,932 1,942 1,952 1,962 1,986 

Mustang Bayou USA 649 1,340 2,050 2,760 3,044 3,044 3,044 3,178 

Mustang Bayou USA Phase 2 0 0 1,365 3,640 5,915 8,190 9,095 9,095 

Harris County MUD #122 410 480 550 622 693 714 714 714 

Southwest Harris County MUD #1 527 684 842 1,000 1,157 1,315 1,315 1,315 

Harris County WC&ID - Fondren Road 1,017 1,128 1,252 1,409 1,534 1,566 1,566 1,566 

Total Estimated Connections 29,019 33,332 39,835 47,603 54,622 59,133 60,539 62,064 
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1.6 Current and Projected Population 

 
The Joint GRP assumption was “3.04 persons per connection (2000 Census total of 

52,913 divided by a total of 17,481 housing units)”. Many of the utility districts are using 

3.00 persons per connection which is approximately the same estimate for their purposes. 

The 2010 Census data was recently released and the new totals for the City are 81,079 

persons and 26,433 occupied housing units (including totals for both the Missouri City 

and Sienna Plantation areas), resulting in an updated population density of 3.07 persons 

per connection. For this Study, the current 3.07 rate was multiplied by the actual number 

of connections to determine the current population totals for each district. In order to 

verify that these assumptions are correct the population numbers were compared to the 

2010 Census totals and the TWDB regional planning estimates. There were some notable 

differences between these estimates and the Census total which are discussed below.  

 

 The totals included in the Joint GRP included Fort Bend County MUD #23 and 

#24. These MUDs were not included in this Study and therefore were removed 

from this estimate. 

 

 Harris County MUD #122, Harris County WC&ID-Fondren Road, and Southwest 

Harris County MUD #1 were not included in the Joint GRP. 

 

 There is a large section of Fort Bend County WC&ID #2 within the incorporated 

limits of the City. This district is not part of the Study and, therefore, was not 

accounted for in this estimate. It is assumed that the population within this area is 

accounted for in the TWDB estimates and in the Census count. 

 

 The TWBD Region H estimates identify separate totals for First Colony MUD #9, 

Missouri City (Fort Bend County), Missouri City (Harris County), and Sienna 

Plantation MUD #2. These individual totals were summed to reach the numbers 

listed in Table 1-5. There were no other areas except for Sienna Plantation MUD 

#2 identified within the ETJ. Therefore it is not clear whether these numbers 

cover the entire ETJ included in this Study. 

 

 The 2010 Census data used was for the City - listed as “Missouri City (City)” and 

the Sienna Plantation was listed with the qualifier “Census Designated Place 

(CDP)”. Because the Census tract boundaries do not match directly with the 

Study area limits, there is likely to be additional population accounted for in these 

totals, which is not included in this Study. 
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Table 1-4 

Current and Projected Population Counts 

District 

Current 

Population 

(2010) 

2015 2020 2025 2030 2035 2040 

Build Out 

Population 

Estimate 

Sienna Plantation Management 

District 
212 258 461 691 921 1,151 1,382 1,391 

Sienna Plantation MUD #1 55 55 58 61 64 71 77 77 

Sienna Plantation MUD #2 5,477 5,477 5,477 5,477 5,477 5,477 5,477 5,477 

Sienna Plantation MUD #3 7,537 7,537 7,537 7,537 7,537 7,537 7,537 7,537 

Sienna Plantation MUD #4, 5, 6, 7 0 1,842 7,982 17,192 26,402 30,700 30,700 30,700 

Sienna Plantation MUD #10 4,224 5,514 6,128 6,742 7,356 7,469 7,469 7,469 

Sienna Plantation MUD #12 464 721 1,679 3,337 4,369 4,418 4,418 4,418 

Sienna Plantaion MUD #13 0 0 507 1,351 2,195 3,039 3,666 3,666 

Fort Bend County MUD #129 3,116 4,491 4,759 4,759 4,759 4,759 4,759 4,759 

Fort Bend County MUD #149 384 2,978 5,219 5,219 5,219 5,219 5,219 5,219 

Blue Ridge West MUD 7,657 7,684 7,696 7,696 7,696 7,696 7,696 7,703 

First Colony MUD #9 8,218 8,372 8,525 8,679 8,832 8,986 9,139 10,131 

Fort Bend County MUD #115 1,682 1,741 1,781 1,781 1,781 1,781 1,781 1,781 

Fort Bend County MUD #26 4,556 4,556 4,574 4,605 4,636 4,666 4,697 6,585 

Fort Bend County MUD #42 4,000 4,323 4,626 4,626 4,626 4,626 4,626 4,626 

Fort Bend County MUD #46 2,367 2,947 3,177 3,177 3,177 3,177 3,177 3,294 

Fort Bend County MUD #47 1,636 2,533 2,892 2,892 2,892 2,892 2,892 3,070 

Fort Bend County MUD #48 1,946 1,968 2,198 2,570 2,938 3,306 3,675 4,206 

Fort Bend County MUD #49 1,044 1,093 1,117 1,136 1,151 1,167 1,182 1,216 

Meadowcreek MUD 2,726 2,864 2,895 2,926 2,956 2,987 3,018 3,024 

Palmer Plantation MUD #1 1,839 2,088 2,155 2,170 2,186 2,201 2,217 2,450 

Palmer Plantation MUD #2 2,496 2,677 2,745 2,775 2,806 2,837 2,867 3,070 

Quail Valley Utility District 13,579 13,579 13,603 13,858 13,858 13,858 13,858 13,858 

Thunderbird Utility District 5,882 5,882 5,901 5,931 5,962 5,993 6,023 6,097 

Mustang Bayou USA 1,992 4,114 6,294 8,473 9,345 9,345 9,345 9,756 

Mustang Bayou USA Phase 2 0 0 4,191 11,175 18,159 25,143 27,922 27,922 

Harris County MUD #122 1,259 1,474 1,689 1,910 2,128 2,192 2,192 2,192 

Southwest Harris County MUD #1 1,618 2,100 2,585 3,070 3,552 4,037 4,037 4,037 

Harris County WC&ID - Fondren 

Road 
3,122 3,463 3,844 4,326 4,709 4,808 4,808 4,808 

Total Estimated Population 89,088 102,329 122,293 146,141 167,690 181,538 185,855 190,536 
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The comparisons between population numbers from the various sources of population 

data are presented in Table 1-5. As shown in this table the population estimates only vary 

slightly from each other and the Census total; therefore, given the reasons for the 

differences as noted previously, the population numbers were assumed to be accurate. 

 

Table 1-5 

Comparison of Population Estimates 

Population Source 2010 2015 2020 2025 2030 2035 2040 

Joint GRP Population Estimate 94,100 110,796 127,887 147,732 166,282 N/A N/A 

TWDB Population Estimate
1
 97,432 N/A 119,825 N/A 140,479 N/A 161,405 

Study Population Estimates 89,088 102,329 122,293 146,141 167,690 181,538 185,855 

2010 Census Count 81,079       

Notes: 

1 - TWDB Population Estimates were taken from the 2011 Regional Water Plan for Region H. Available online at 

http://www.twdb.state.tx.us/wrpi/rwp/rwp.asp 

 

1.7 Current and Projected Water Demand 
 

A key step in this Study is the development of population/water demands projections for 

each entity in the Study area. Data on existing water usage was collected from several 

sources to form the basis of the projections for future demand. Data from the Joint GRP 

was used, along with additional data acquired from the utility districts not participating in 

the Joint GRP, to prepare the existing and projected water demands within the Study area.  

 

In using the same process as the Joint GRP, the average water usage per connection per 

month was multiplied by the total number of connections. The monthly water usage for 

all districts was summed and multiplied by 12 months to obtain the annual water usage. 

The data for the average water usage per connection was obtained from the Joint GRP, or 

directly from the utility districts, if provided.  
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Table 1-6 

Current and Projected Monthly Water Demand 

District 

Average 

Usage Per 

Connection 

Per Month 

(Gallons) 

Current 

Water 

Demand 

(2010) 

2015 2020 2025 2030 2035 2040 

Build Out 

Water 

Demand 

Sienna 

Plantation 

Management 
District 

64,350 4,440,150 5,405,400 9,652,500 14,478,750 19,305,000 24,131,250 28,957,500 29,150,550 

Sienna 

Plantation 

MUD #1 

81,425 1,465,650 1,465,650 1,547,075 1,628,500 1,709,925 1,872,775 2,035,625 2,035,625 

Sienna 
Plantation 

MUD #2 

14,618 26,078,512 26,078,512 26,078,512 26,078,512 26,078,512 26,078,512 26,078,512 26,078,512 

Sienna 

Plantation 
MUD #3 

14,618 35,887,190 35,887,190 35,887,190 35,887,190 35,887,190 35,887,190 35,887,190 35,887,190 

Sienna 

Plantation 

MUD #4, 5, 
6, 7 

14,618 0 8,770,800 38,006,800 81,860,800 125,714,800 146,180,000 146,180,000 146,180,000 

Sienna 

Plantation 

MUD #10 

14,618 20,114,368 26,253,928 29,177,528 32,101,128 35,024,728 35,565,594 35,565,594 35,565,594 

Sienna 
Plantation 

MUD #12 

14,618 2,207,318 3,435,230 7,996,046 15,889,766 20,801,414 21,035,302 21,035,302 21,035,302 

Sienna 

Plantation 
MUD #13 

14,618 0 0 2,411,970 6,431,920 10,451,870 14,471,820 17,453,892 17,453,892 

Fort County 

Bend MUD 

#129 

22,008 22,338,120 32,197,704 34,112,400 34,112,400 34,112,400 34,112,400 34,112,400 34,112,400 

Fort Bend 

County MUD 

#149 

11,873 1,484,125 11,516,810 20,184,100 20,184,100 20,184,100 20,184,100 20,184,100 20,184,100 

Blue Ridge 

West MUD 
11,538 28,775,772 28,879,614 28,925,766 28,925,766 28,925,766 28,925,766 28,925,766 28,948,842 

First Colony 
MUD #9 

12,372 33,119,844 33,738,444 34,357,044 34,975,644 35,594,244 36,212,844 36,831,444 40,827,600 

Fort Bend 

County MUD 

#115 

22,008 12,060,384 12,478,536 12,764,640 12,764,640 12,764,640 12,764,640 12,764,640 12,764,640 

Fort Bend 
County MUD 

#26 

8,393 12,455,212 12,455,212 12,505,570 12,589,500 12,673,430 12,757,360 12,841,290 18,002,985 

Fort Bend 

County MUD 
#42 

12,825 16,710,975 18,057,600 19,327,275 19,327,275 19,327,275 19,327,275 19,327,275 19,327,275 

Fort Bend 

County MUD 

#46 

16,620 12,814,020 15,955,200 17,201,700 17,201,700 17,201,700 17,201,700 17,201,700 17,833,260 

Fort Bend 
County MUD 

#47 

12,783 6,813,339 10,545,975 12,041,586 12,041,586 12,041,586 12,041,586 12,041,586 12,783,000 

Fort Bend 
County MUD 

#48 

12,783 8,104,422 8,193,903 9,152,628 10,699,371 12,233,331 13,767,291 15,301,251 17,512,710 
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District 

Average 

Usage Per 

Connection 

Per Month 

(Gallons) 

Current 

Water 

Demand 

(2010) 

2015 2020 2025 2030 2035 2040 

Build Out 

Water 

Demand 

Fort Bend 

County MUD 
#49 

26,448 8,992,320 9,415,488 9,627,072 9,785,760 9,918,000 10,050,240 10,182,480 10,473,408 

Meadowcreek 

MUD 
8,762 7,780,656 8,174,946 8,262,566 8,350,186 8,437,806 8,525,426 8,613,046 8,630,570 

Palmer 

Plantation 
MUD #1 

26,448 15,842,352 17,984,640 18,566,496 18,698,736 18,830,976 18,963,216 19,095,456 21,105,504 

Palmer 

Plantation 

MUD #2 

14,003 11,384,439 12,210,616 12,518,682 12,658,712 12,798,742 12,938,772 13,078,802 14,003,000 

Quail Valley 
Utility 

District 

10,940 48,387,620 48,387,620 48,475,140 49,383,160 49,383,160 49,383,160 49,383,160 49,383,160 

Thunderbird 

Utility 
District 

10,344 19,819,104 19,819,104 19,881,168 19,984,608 20,088,048 20,191,488 20,294,928 20,543,184 

Mustang 

Bayou USA 
11,873 7,705,577 15,909,820 24,339,650 32,769,480 36,141,412 36,141,412 36,141,412 37,732,394 

Mustang 

Bayou USA 
Phase 2 

11,873 0 0 16,206,645 43,217,720 70,228,795 97,239,870 107,984,935 107,984,935 

Harris County 

MUD #122 
8,190 3,357,900 3,931,200 4,504,500 5,094,180 5,675,670 5,847,660 5,847,660 5,847,660 

Southwest 
Harris County 

MUD #1 

5,310 2,798,370 3,632,040 4,471,020 5,310,000 6,143,670 6,982,650 6,982,650 6,982,650 

Harris County 

WC&ID - 
Fondren Road 

6,750 6,864,750 7,614,000 8,451,000 9,510,750 10,354,500 10,570,500 10,570,500 10,570,500 

Total 

Monthly 

Water 

Demand 

(Gallons)  

 377,802,489 438,395,182 526,634,269 631,941,840 728,032,690 789,351,799 810,900,096 828,940,442 

Total Water 

Demand 

(MGD)  

12.4 14.4 17.3 20.8 23.9 26.0 26.7 27.3 

  



 

Enprotec / Hibbs & Todd, Inc. City of Missouri City, Texas 

January, 2012 Regional Water and Wastewater Planning Study 

 

1-12 

1.8 Current and Projected Wastewater Production 
 

Wastewater production was estimated as a percentage of the average water demand and 

was assumed to remain at a constant rate through the Study period. To determine the 

percentage of wastewater returned to the collection system, the average daily flow of 

each WWTP was collected from the operators. This average daily flow was divided by 

the total number of connections served by each WWTP and converted to a monthly usage 

per connection. This was divided by the average water usage per connection previously 

used to determine the water demands. The wastewater demand was determined as a 

percentage of the water demand. These results are summarized in Table 1-7. 

 

Table 1-7 

Wastewater Demand as a Percentage of Water Demand 

WWTP 

Average 

Daily 

Wastewater 

Flow  

(MGD) 

Current 

Connections 

Served 

Wastewater 

Average 

Usage per 

Connection 

(GPD) 

Wastewater 

Average Usage 

per Connection 

(Gallons/Month) 

Water Average 

Usage per 

Connection 

(Gallons/Month) 

Percentage 

of 

Wastewater 

Returned 

to Sewer 

System 

Blue Ridge West MUD 

WWTP 
0.725 2,494 291 8,721 11,538 76% 

Fort Bend County MUD 

#26 WWTP 
0.300 1,484 202 6,065 8,393 72% 

Harris County MUD #122 

WWTP 
0.115 410 280 8,415 8,190 103% 

Harris County WC&ID - 

Fondren Rd. WWTP 
0.187 1,017 184 5,516 6,750 82% 

Mustang Bayou Regional 

WWTP 
0.325 1,816 179 5,369 11,873 45% 

Palmer Plantation WWTP 0.325 1,752 186 5,565 22,300 25% 

Quail Valley UD WWTP 1.500 7,227 208 6,227 10,015 62% 

Sienna North WWTP 0.400 1,445 277 8,304 14,618 57% 

Sienna South WWTP 1.100 4,408 250 7,486 14,618 51% 

Steep Bank/Flat Bank 

Regional WWTP 
1.500 6,439 233 6,989 16,285 43% 

Southwest Harris County 

MUD #1 WWTP 
0.100 527 190 5,693 5,310 107% 

Total 29,019     

Average 225 6,759 11,808 57% 

 

The average wastewater flow is approximately 60 percent of the water demand. This  

percentage was multiplied by the current and projected water demands from Table 1-6 to 

reach the current and projected wastewater demands. These wastewater demands are 

presented in Table 1-8. 
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Table 1-8 

Current and Projected Monthly Wastewater Demand 

District 

% of 

Water 

Returned 

to Sewer 

Collection 

System 

Current 

Wastewater 

Demand 

(2010) 

2015 2020 2025 2030 2035 2040 

Build Out 

Wastewater 

Demand 

Sienna Plantation 
Management District 

60 2,664,090 3,243,240 5,791,500 8,687,250 11,583,000 14,478,750 17,374,500 17,490,330 

Sienna Plantation MUD #1 60 879,390 879,390 928,245 977,100 1,025,955 1,123,665 1,221,375 1,221,375 

Sienna Plantation MUD #2 60 15,647,107 15,647,107 15,647,107 15,647,107 15,647,107 15,647,107 15,647,107 15,647,107 

Sienna Plantation MUD #3 60 21,532,314 21,532,314 21,532,314 21,532,314 21,532,314 21,532,314 21,532,314 21,532,314 

Sienna Plantation MUD #4, 

5, 6, 7 
60 0 5,262,480 22,804,080 49,116,480 75,428,880 87,708,000 87,708,000 87,708,000 

Sienna Plantation MUD 

#10 
60 12,068,621 15,752,357 17,506,517 19,260,677 21,014,837 21,339,356 21,339,356 21,339,356 

Sienna Plantation MUD 

#12 
60 1,324,391 2,061,138 4,797,628 9,533,860 12,480,848 12,621,181 12,621,181 12,621,181 

Sienna Plantation MUD 

#13 
60 0 0 1,447,182 3,859,152 6,271,122 8,683,092 10,472,335 10,472,335 

Fort Bend County MUD 

#129 
60 13,402,872 19,318,622 20,467,440 20,467,440 20,467,440 20,467,440 20,467,440 20,467,440 

Fort Bend County MUD 
#149 

60 890,475 6,910,086 12,110,460 12,110,460 12,110,460 12,110,460 12,110,460 12,110,460 

Blue Ridge West MUD 60 17,265,463 17,327,768 17,355,460 17,355,460 17,355,460 17,355,460 17,355,460 17,369,305 

First Colony MUD #9 60 19,871,906 20,243,066 20,614,226 20,985,386 21,356,546 21,727,706 22,098,866 24,496,560 

Fort Bend County MUD 

#115 
60 7,236,230 7,487,122 7,658,784 7,658,784 7,658,784 7,658,784 7,658,784 7,658,784 

Fort Bend County MUD 

#26 
60 7,473,127 7,473,127 7,503,342 7,553,700 7,604,058 7,654,416 7,704,774 10,801,791 

Fort Bend County MUD 
#42 

60 10,026,585 10,834,560 11,596,365 11,596,365 11,596,365 11,596,365 11,596,365 11,596,365 

Fort Bend County MUD 

#46 
60 7,688,412 9,573,120 10,321,020 10,321,020 10,321,020 10,321,020 10,321,020 10,699,956 

Fort Bend County MUD 

#47 
60 4,088,003 6,327,585 7,224,952 7,224,952 7,224,952 7,224,952 7,224,952 7,669,800 

Fort Bend County MUD 
#48 

60 4,862,653 4,916,342 5,491,577 6,419,623 7,339,999 8,260,375 9,180,751 10,507,626 

Fort Bend County MUD 

#49 
60 5,395,392 5,649,293 5,776,243 5,871,456 5,950,800 6,030,144 6,109,488 6,284,045 

Meadowcreek MUD 60 4,668,394 4,904,968 4,957,540 5,010,112 5,062,684 5,115,256 5,167,828 5,178,342 

Palmer Plantation MUD #1 60 9,505,411 10,790,784 11,139,898 11,219,242 11,298,586 11,377,930 11,457,274 12,663,302 

Palmer Plantation MUD #2 60 6,830,663 7,326,370 7,511,209 7,595,227 7,679,245 7,763,263 7,847,281 8,401,800 

Quail Valley Utility District 60 29,032,572 29,032,572 29,085,084 29,629,896 29,629,896 29,629,896 29,629,896 29,629,896 

Thunderbird Utility District 60 11,891,462 11,891,462 11,928,701 11,990,765 12,052,829 12,114,893 12,176,957 12,325,910 

Mustang Bayou USA 60 4,623,346 9,545,892 14,603,790 19,661,688 21,684,847 21,684,847 21,684,847 22,639,436 

Mustang Bayou USA Phase 

2 
60 0 0 9,723,987 25,930,632 42,137,277 58,343,922 64,790,961 64,790,961 

Harris County MUD #122 60 2,014,740 2,358,720 2,702,700 3,056,508 3,405,402 3,508,596 3,508,596 3,508,596 

Southwest Harris County 
MUD #1 

60 1,679,022 2,179,224 2,682,612 3,186,000 3,686,202 4,189,590 4,189,590 4,189,590 

Harris County WC&ID - 

Fondren Road 
60 4,118,850 4,568,400 5,070,600 5,706,450 6,212,700 6,342,300 6,342,300 6,342,300 

Total Monthly 

Wastewater Demand 

(Gallons)  
 

226,681,493 263,037,109 315,980,561 379,165,104 436,819,614 473,611,079 486,540,058 497,364,265 

Total Wastewater 

Demand (MGD) 
 7.5 8.6 10.4 12.5 14.4 15.6 16.0 16.4 
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1.9 Existing Water Facilities 
 

The existing water production and distribution facilities vary throughout the Study area. 

This is largely because each entity was created and developed at different times, with 

different growth rates, and with different design criteria. The various ages, technologies 

and design methods can also be attributed to these reasons. The data for the existing 

infrastructure described herein, was developed from information provided by each utility 

district, the City’s GIS database and from the Texas Commission on Environmental 

Quality (TCEQ).  

 

However, more detailed information on the age, condition and remaining useful life of 

the individual water plants and various distribution system components was not readily 

available during the development of this Study. The City is in the process of updating 

their GIS database with specific data on the age and capacity of all the existing 

components and it will be available in the future for more detailed master planning and 

design efforts. Data that was collected and considered on the existing water wells, WTPs 

and the various utility district distribution systems is presented in this section. 

 

1.9.1 Existing Water Wells 

The majority of the water supplied to the utility districts within the Study area comes 

from groundwater. Currently only a few of the northernmost utility districts are receiving 

surface water from the City of Houston, which include Harris County WC&ID - Fondren 

Road, Southwest Harris County MUD #1 and Harris County MUD #122. Almost all of 

the districts operate their own wells as a means to supply this groundwater. There are a 

total of 28 existing public wells within the Study area. Data on the wells was obtained 

from the Joint GRP and the utility districts and is presented in Table 1-9. A map of these 

wells is contained in Exhibit 1-3. The wells located in Fort Bend County are identified by 

the FBSD well number and the wells located in Harris County are identified by the 

TWDB state well number.  
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Table 1-9 

Existing Water Wells 
 

District Well # Location Drill Date Depth 
Tested 

GPM 

Rated 

GPM 

1 Sienna Plantation MUD #1 812 Murray Ct. N/A N/A N/A N/A 

2 “ 958 McMahon Way N/A N/A N/A N/A 

3 “ 1194 Scanlan Trace 7/20/2005 1930 1200 1200 

4 “ 1078 Mckever Rd. 1/15/2004 1311 1566 1500 

5 “ 1258 7738 ½ Fallen Leaf 7/23/2008 1930 1520 1500 

6 Blue Ridge West MUD 105 1415 FM 2234 1/10/1975 1262 1461 1400 

7 “ 106 903 Manor Glen 1980 772 542 500 

8 First Colony MUD #9 279 Ringrose Dr. 5/15/1984 1205 2170 2100 

9 Fort Bend MUD #115 1025 20425 University Blvd. 9/12/2001 923 1510 1905 

10 Fort Bend MUD #149 1335 
5603 1/2 Rising Walk 

Lane 
11/18/2009 1140 0 1711 

11 Fort Bend MUD #26 1228 1812 Fresh Meadows 1/9/2006 1150 1694 1600 

12 Fort Bend MUD #42 234 1819 1/2 Lake Winds 10/23/1984 1092 1595 1700 

13 Fort Bend MUD #46 170 4835 Thompson Ferry Rd. 5/17/1985 1065 1000 1000 

14 Fort Bend MUD #47 & #48 149 Senior Rd. 10/24/1983 600 1000 1000 

15 Meadowcreek MUD 944 3100 N. Park 9/11/2000 1106 815 800 

16 Palmer Plantation MUD #1 264 4335 Crown Valley 5/13/1983 1225 1168 1000 

17 Palmer Plantation MUD #2 867 1603 Lake Olympia Pkwy 1983 1225 1200 1200 

18 
Quail Valley Utility 

District 
257 2935 Blue Lakes Ln. 1977 1320 1300 2100 

19 “ 258 2935 Blue Lakes Ln. 1969 1200 0 500 

20 “ 259 2143 Cartwright 1972 1077 1353 1400 

21 “ 260 1930 Rothwell 1978 1325 2252 2300 

22 Thunderbird Utility District 261 6605 Highway 6 1972 1074 1170 1200 

23 “ 262 3003 Glenn Lakes Dr. 1976 1157 849 850 

24 “ 263 1455 Turtle Creek 1975 1314 674 800 

25 
Southwest Harris County 

MUD #1 
6520912 7843 LaRochelle 5/13/1980 772 520 500 

26 
Harris County WC&ID - 

Fondren Road 
6520909 11802 McClain 11/12/1970 1167 1234 1260 

27 “ 6520915 13455 Beltway 8 3/13/1987 980 855 850 

28 Missouri City 1203 Watts Plantation Dr. 9/1/2005 1384 2163 2200 
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1.9.2 Existing Water Plants 

There are currently 24 WTPs operating within the Study area. In addition to these plants, 

the City is currently constructing a RWTP located in Sienna Plantation. This plant will 

begin operations around the first of the year 2012. As the City works toward 

regionalizing water treatment in the southern part of the City as per the recommendations 

from the Joint GRP, some of the existing utility district GWTPs will convert from 

groundwater to surface water usage. It is intended that the converting utilities will still 

maintain operation of their respective GWTPs. However, instead of pumping and treating 

groundwater, the converting GWTPs will now receive treated surface water from the 

City’s new RWTP, though the remaining storage and pumping efforts at each WTP will 

remain the same. Therefore, while the southern utility district WTPs will no longer 

operate on groundwater continuously, the administration and operation of these WTPs 

will still remain the responsibility of the existing utility districts. A detailed plan for the 

RWTP is presented in Section 2.1.1. Exhibit 1-4 shows the location of the existing WTPs 

within the Study area. 

 

Table 1-10 

Existing WTPs 

Number Name Location 

Current 

Permitted 

Capacity 

1 Blue Ridge West MUD WTP #1 1415 FM 2234 
3.168 MGD 

2 Blue Ridge West MUD WTP #2 903 Manor Glen 

3 First Colony MUD #9 WTP Ringrose Dr. 3.024 MGD 

4 Fort Bend County MUD #26 WTP 1812 Fresh Meadows 2.728 MGD 

5 Fort Bend County MUD #42 WTP 1819 1/2 Lake Winds 2.304 MGD 

6 Fort Bend County MUD #46 WTP 4835 Thompson Ferry Rd. 1.440 MGD 

7 Fort Bend County MUD #115 WTP 20425 Universtiy Blvd. 2.174 MGD 

8 Fort Bend County MUD #149 WTP Maverick Bend Ln. 0.648 MGD 

9 
Harris County WC&ID - Fondren Road 

WTP #1 
11802 1/2 McClain Blvd. 

3.760 MGD 

10 
Harris County WC&ID - Fondren Road 

WTP #2 

9380 S. Sam Houston Pkwy. 

W. 

11 Meadowcreek MUD WTP 3100 N. Park 1.158 MGD 

12 Mustang Bayou WTP Watts Plantation 3.159 MGD 

13 Palmer Plantation MUD #1 WTP 4335 Crown Valley 2.138 MGD 

14 Palmer Plantation MUD #2 WTP 1603 Lake Olympia Pkwy. 1.728 MGD 

15 Quail Valley Utility District WTP #1 2935 Blue Lakes Ln. 

8.524 MGD 16 Quail Valley Utility District WTP #2 2143 Cartwright 

17 Quail Valley Utility District WTP #3 1930 Rothwell 
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Number Name Location 

Current 

Permitted 

Capacity 

18 Sienna WTP #1 Murray Ct. 
7.380 MGD 

19 Sienna WTP #2 Mckeever 

20 Southwest Harris County MUD #1 WTP 7843 Larochelle Cr. 0.748 MGD 

21 
Thunderbird Utility District (System 1) 

WTP #1 
6605 Highway 6 

3.060 MGD 

22 
Thunderbird Utility District (System 1) 

WTP #2 
3003 Glenn Lakes Dr. 

23 
Thunderbird Utility District (System 2) 

WTP #1 
1455 Turtle Creek 0.959 MGD 

24 Vicksburg Joint Powers WTP 2775 Senior Rd. 1.440 MGD 

Total Permitted Capacity = 49.540 MGD 

 

1.9.3 Existing Water Distribution System 

The existing water distribution system throughout the Study area consists of 

approximately 410 miles of water transmission and distribution piping of various sizes, 

types and ages. Each utility district is responsible for construction and maintenance of its 

individual distribution system. Age, condition, type and sizing of water lines were 

evaluated in this Study only to the extent of determining necessary improvements when 

considering potential consolidation alternatives. Further evaluation of the individual 

systems would require the development of a City-wide system model, which was not 

included in the scope of this Study. 

 

In addition to the normal distribution piping for each utility district water system, 

interconnections have been constructed between many of the existing distribution 

systems. These interconnections provide the capability to transfer treated water from one 

utility district to another. An interconnection to another utility district could be utilized as 

the main source of treated water for a district, or it could be utilized only in case of 

emergency. See Exhibit 1-4 for a map of the existing distribution lines and Exhibit 1-5 

for the locations of existing system interconnections and major transmission lines 

throughout the Study area. Each interconnection on Exhibit 1-5 has been numbered and 

information about each interconnection can be found in Table 1-11. 

 

Storage was also evaluated throughout the City’s water system with regard to other 

potential improvements in efficiency and/or safety. The TCEQ has specific requirements 

with regard to minimum provided ground storage and elevated or pressure storage for 

water systems in Texas. TCEQ has a minimum requirement of 200 gallons of total 

storage per connection, with half of the storage capacity (100 gallons per connection) 

being provided either as elevated storage (from an elevated storage tank) or as pressure 

storage (from a hydropneumatic tank). 
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Two issues were observed in the review of water storage in the existing utility district 

WTPs located throughout the Study area. The first issue is that insufficient ground 

storage was available at several of the WTPs though construction and active operation of 

interconnections with nearby systems can alleviate the demand for individual ground 

storage in many cases.  

 

A second issue is the observation that almost all of the existing WTPs in the Study area 

utilize pressure storage via hydropneumatic tanks, which tend to be energy-intensive to 

operate, whereas ESTs require very little energy to operate. Currently, only the Blue 

Ridge West MUD and Quail Valley UD own and operate EST tanks. Further discussion 

of ground and pressure/elevated storage is included in Section 2. 

 

Table 1-11 

Existing Water System Interconnects 
 

District 
 

District 

Metered 

Connection 

(Y or N) 

Valved 

Connection 

(Y or N) 

Valve 

Position 

(Open 

or 

Closed) 

Size 
Water 

Type 

1 Mustang Bayou USA to Fort Bend County MUD #47 & #48 Y Y Closed 12" GW 

2 Mustang Bayou USA to Sienna Plantation MUD #1 Y Y Closed 24" GW 

3 Fort Bend County MUD #129 to Fort Bend County MUD #149 N Y Open 12" GW 

4 Fort Bend County MUD #129 to Fort Bend County MUD #149 N Y Open 12" GW 

5 Fort Bend County MUD #49 to Palmer Plantation MUD #1 & #2 N N Open 12" GW 

6 Fort Bend County MUD #129 to Fort Bend County MUD #115 N Y Open 12" GW 

7 Fort Bend County MUD #46 to Palmer Plantation MUD #1 & #2 N Y Closed 8" GW 

8 Palmer Plantation MUD #1 & #2 to Thunderbird Utility District N Y Closed 10" GW 

9 Palmer Plantation MUD #1 & #2 to Thunderbird Utility District N Y Closed 12" GW 

10 Quail Valley Utility District to Thunderbird Utility District #1 N Y Closed 12" GW 

11 Quail Valley Utility District to Palmer Plantation MUD #1 & #2 N Y Closed 12" GW 

12 Palmer Plantation MUD #1 & #2 to Quail Valley Utility District N Y Closed 8" GW 

13 Palmer Plantation MUD #1 & #2 to Quail Valley Utility District N Y Closed 12" GW 

14 Quail Valley Utility District to Thunderbird Utility District #2 N Y Closed 8" GW 

15 Quail Valley Utility District to Thunderbird Utility District #2 N Y Closed 8" GW 

16 Quail Valley Utility District to Thunderbird Utility District #2 N Y Closed 6" GW 

17 Quail Valley Utility District to Thunderbird Utility District #1 N Y Closed 8" GW 

18 Quail Valley Utility District to Thunderbird Utility District #1 N Y Closed 8" GW 

19 Quail Valley Utility District to Thunderbird Utility District #1 N Y Closed 6" GW 

20 Thunderbird Utility District to First Colony MUD #9 N Y Open 12" GW 

21 Fort Bend County MUD #46 to Fort Bend County MUD #115 N Y Open 12" GW 
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District  District 

Metered 

Connection 

(Y or N) 

Valved 

Connection 

(Y or N) 

Valve 

Position 

(Open 

or 

Closed) 

Size 
Water 

Type 

22 Fort Bend County MUD #115 to First Colony MUD #9 N Y Open 12" GW 

23 First Colony MUD #9 to City of Sugar Land N Y Open 12" GW 

24 Quail Valley Utility District to Fort Bend WC&ID No. 2 N Y Closed 8" SW 

25 Fort Bend County MUD #42 to First Colony MUD #9 N Y Open 12" GW 

26 Meadowcreek MUD to Quail Valley Utility District N Y Closed 8" GW 

27 Meadowcreek MUD to Quail Valley Utility District N Y Closed 12" GW 

28 Meadowcreek MUD to Quail Valley Utility District N Y Closed 12" GW 

29 Meadowcreek MUD to Fort Bend County MUD #26 N Y Closed 8" GW 

30 Fort Bend County MUD #26 to Thunderbird Utility District N Y Closed 8" GW 

31 Fort Bend County MUD #26 to Blue Ridge West MUD Y Y Closed 12" GW 

32 Blue Ridge West MUD to Fort Bend County MUD #26 Y Y Closed 12" GW 

33 Fort Bend County MUD #42 to Quail Valley Utility District N Y Closed 12" GW 

34 Fort Bend County MUD #42 to Quail Valley Utility District N Y Closed 8" GW 

35 Fort Bend County MUD #42 to Quail Valley Utility District N Y Closed 12" GW 

36 Fort Bend County MUD #42 to First Colony MUD #9 N Y Open 12" GW 

37 Blue Ridge West MUD to Fort Bend County WC&ID No. 2 Y Y Closed 10" SW 

38 Harris County MUD #122 to Fort Bend County WC&ID No. 2 Y Y Open 12" SW 

39 Harris County MUD #122 to City of Houston Y Y Closed 12" SW 

40 
Southwest Harris County MUD 

#1 
to 

Harris County WC&ID - Fondren 

Road 
N Y Closed 6" GW 

41 
Southwest Harris County MUD 

#1 
to City of Houston Y Y Open 12" SW 

42 
Harris County WC&ID - 

Fondren Road 
to City of Houston Y Y Open 12" SW 

43 
Southwest Harris County MUD 

#1 
to 

Harris County WC&ID - Fondren 

Road 
Y Y Closed 8" GW 

 

As more systems change from groundwater sources to surface water sources, the 

interconnects between the systems should be evaluated. Fort Bend County WC&ID #2 

has recently converted from groundwater sources to surface water sources, and the City 

of Sugar Land is in the process of converting to surface water sources. The disinfection 

residual in the distribution system for systems using surface water sources is generally 

chloramines. Many of the systems that utilize groundwater sources use free chlorine in 

their distribution system. An interconnection between a distribution system utilizing free 

chlorine with one utilizing chloramines is not advisable since the disinfection residual in 

the distribution system can no longer be tracked correctly once the chemicals are mixed.   
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Therefore, interconnects to either Fort Bend County WC&ID #2 or City of Sugar Land 

would be advisable only with systems that utilize chloramines in their distribution 

system. Section 2 will include further discussion on the potential disinfection conversion 

from free chlorine to chloramines at some of the utility districts within the Study area, 

including the associated costs for conversion. 

 

1.10 Existing Wastewater Facilities 

 
The wastewater infrastructure is similar to the water infrastructure in that each utility 

district constructs and maintains its own wastewater collection system. However, not all 

utility districts have an independent WWTP. Some utility districts share capacity in 

regional WWTPs that are identified in the discussions below. 

 

1.10.1 Existing Wastewater Collection System 

The existing wastewater collection system throughout the City consists of approximately 

360 miles of gravity lines and 35 miles of force mains. Each utility district is responsible 

for construction and maintenance of its collection system. Because some of the utility 

districts share capacity in regional WWTPs, several systems are interconnected. Some of 

the interconnections are direct gravity lines to a WWTP and some are force mains that 

transfer wastewater flows from one utility district’s lift station into another utility 

district’s collection system to ultimately travel to a regional WWTP. See Exhibit 1-6 for a 

map of the existing wastewater collection system lines, lift stations and existing system 

interconnections. 

 

Age, condition, type and sizing of wastewater lines were evaluated in this Study only to 

the extent of determining necessary improvements when considering potential 

consolidation alternatives. As with the water systems, further evaluation of the individual 

wastewater systems would require the development of a City-wide system model, which 

was not included in the scope of this Study. 

 

One concern brought to our attention during the course of this Study was regarding 

excessive nutrient loading to the WWTPs. Excessive nutrient loading to WWTPs 

generally occur in one of two ways. The most common cause of excessive nutrient 

loading comes from agricultural, commercial and/or industrial wastewater producers, 

who discharge wastewater with concentrations of nutrients far exceeding those of normal 

residential wastewater producers. Therefore, when it is determined that a non-residential 

wastewater producer is discharging wastewater with excessive nutrient loads, either 

onsite pretreatment requirements should be mandated to that producer, or a pretreatment 

surcharge needs to be developed for that user, to account for the increased cost of 

treatment to the specific WWTP as a result of handling that wastewater.  

 

In addition, the TCEQ typically requires a utility-wide pretreatment program to be 

developed when a utility’s wastewater production increases above 5 MGD. In the case of 
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the City, a pre-treatment program would not be required unless multiple utility district 

WWTPs were consolidated into a single facility. However, since the current total daily 

wastewater produced within the Study area already exceeds 5 MGD, development of a 

pretreatment program by the City and coordinated with the various utility districts may 

help address excessive nutrient loadings in the wastewater system if the excessive 

nutrient loading is coming from individual wastewater producers. 

 

The second most common cause of excessive nutrient loading in a wastewater system 

occurs due to overly conservative pipeline design. When designing gravity collection 

pipelines, a fine balance must be maintained between sizing large enough to handle 

projected maximum design flows and ensuring that pipelines provide sufficient velocity 

at lower flow. A minimum pipeline velocity of 2.0 feet per second (ft/s) or greater (per 

TCEQ Chapter 217 design criteria) usually keeps all of the solids in the wastewater 

stream entrained in the liquid stream. If solids dropout occurs due to insufficient velocity, 

the normal nutrient load in the liquid stream is reduced, which makes the WWTP 

acclimate to a lower loading rate. When flows increase (frequently during the day or 

during storm events), the solids that had previously dropped out in the pipelines are now 

moved downstream to the WWTP which results in a nutrient overload at the WWTP.  

  

1.10.2 Existing Wastewater Lift Stations 
Wastewater lift stations have been constructed, where needed, to transfer wastewater 

flows to the various regional WWTPs from service areas that are not feasible for gravity 

flow to a WWTP. There are a total of 87 wastewater lift stations currently within the 

Study area. The City owns 8 lift stations throughout the Study area and the remaining lift 

stations are owned by the utility districts. Age, condition, type and sizing of wastewater 

lift stations were evaluated in this Study only to the extent of determining necessary 

improvements when considering potential consolidation alternatives.  

 

1.10.3  Existing WWTPs 

There are 11 existing WWTPs within the Study area. Two of the regional WWTPs are 

owned by the City (Steep Bank-Flat Bank and Mustang Bayou). The remaining WWTPs 

are owned by utility districts. Refer to Table 1-12 for a list of these WWTPs and their 

current permitted capacities. The service area for each WWTP is shown on Exhibit 1-7. 

 

As with many other developer-planned and constructed WWTPs, the majority of the 

WWTPs in the Study area consist of package treatment plants. Package WWTPs are 

typically used for small flow (less than 1 MGD) and allow for rapid design and 

construction. Because package plants are usually designed for a small service area, they 

are not well suited for larger WWTP demands since multiple treatment trains are usually 

required for larger demands. For example, the Sienna South Regional WWTP is currently 

rated for an average flow of 1.2 MGD, though it is based on the operation of 4 

simultaneously-operated 0.3 MGD package treatment plants. As a result, the existing 
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Sienna South WWTP has fairly limited treatment flexibility and requires substantially 

higher than normal daily operation and maintenance (O&M) efforts. 

 

In addition, package treatment plants typically have much shorter operating lives than 

more conventional or advanced treatment facilities. Most conventional treatment facilities 

are designed based on using concrete structures, which typically have a 40-50 year 

operating life, and equipment is designed for 30-40 years of operation. However, in 

package treatment plants, the anticipated operating life are frequently intended only for 

10-20 years, especially when structures are designed using painted carbon steel.  

Each WWTP was evaluated in this Study with respect to rated capacity versus average 

loading, treatment performance, remaining useful life of structures and equipment, 

treatment and potential expansion capabilities, potential for reuse, and observed level of 

annual O&M efforts. Summary tables comparing current conditions at each WWTP 

within the Study area are provided. Table 1-12 provides an overview of each WWTP. 

Table 1-13 contains WWTP process summaries of each WWTP. Table 1-14 lists the 

current operating parameters at each WWTP.    

 

Table 1-12 

Existing WWTPs General Summary 

Name 
General 

Location 

Adjacent 

WWTPs 

WWTP Age 

(years) 

Operating 

Entity 

Blue Ridge West MUD WWTP 
Independence 

Blvd. 
None 25 

Southwest 

Water 

Company 

(SWWC) 

Fort Bend County MUD #26 WWTP Lazy Spring Dr 
Blue Ridge West 

MUD WWTP 
30 

Quail Valley 

UD 

Harris County MUD #122 WWTP Sunset Lane None 20 
Severn Trent 

Services 

Harris County WC&ID - Fondren Road 

WWTP 

East Hampton 

Cr 

Southwest Harris 

County MUD #1 

WWTP 

30 
Quail Valley 

UD  

Mustang Bayou Regional WWTP 
Trammel 

Fresno Rd 
None 20 SWWC 

Palmer Plantation WWTP 
Lake Olympia 

Parkway 

Steep Bank / Flat 

Bank WWTP 
25 

Quail Valley 

UD 

Quail Valley UD/Thunderbird UD 

WWTP 

Blue Lakes 

Lane 
None 35 

Quail Valley 

UD 

Sienna North WWTP Discovery Lane None 10 SWWC 

Sienna South WWTP 
Waters Lake 

Blvd 
None 20 SWWC 

Southwest Harris County MUD #1 

WWTP 
Hwy 90a 

Harris County 

WC&ID 
20 

Severn Trent 

Services 

Steep Bank/Flat Bank Regional WWTP Oil Field Rd 

Palmer 

Plantation 

WWTP 

10 
Quail Valley 

UD 
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Table 1-13 

Existing WWTP Treatment Process Summary 

Name Process Type Solids Handling Type 

Effluent Reuse 

Potential
1
 

(acre-ft per 

year) 

Recent 

Rehabilitative 

Work 

Blue Ridge West MUD 

WWTP 

Contact 

stabilization 

Package
3
 

Aerobic digestion, off-site 

liquid sludge hauling
2
 

1,064 None 

Fort Bend County MUD 

#26 WWTP 

Conventional 

Complete-Mix 

Activated Sludge 

(CMAS) Package 

Aerobic digestion and off-

site liquid sludge hauling
2
 

336 

Emergency 

conversion to 

CMAS 

Harris County MUD 

#122 WWTP 
CMAS Package 

Aerobic digestion and off-

site liquid sludge hauling
2
 

224 
Cleaning & 

minor repairs 

Harris County WC&ID - 

Fondren Road WWTP 
CMAS Package 

Aerobic digestion and off-

site liquid sludge hauling
2
 

112 
Cleaning & 

minor repairs 

Mustang Bayou Regional 

WWTP 

3 CMAS Package 

Trains 

Aerobic digestion and off-

site liquid sludge hauling
2
 

448 
New CMAS 

train added 

Palmer Plantation 

WWTP 

CMAS 

Conventional 

Aerobic digestion and off-

site liquid sludge hauling
2
 

336 None 

Quail Valley 

UD/Thunderbird UD 

WWTP 

Pure O2 
Belt filter press & off-site 

dewatering sludge hauling
4
 

1,232
5
 

Cleaning & 

minor repairs 

Sienna North WWTP 
3 CMAS Package 

Trains 

Aerobic digestion and off-

site liquid sludge hauling
2
 

336 None 

Sienna South WWTP 
4 CMAS Package 

Trains 

Aerobic digestion and off-

site liquid sludge hauling
2
 

1,232 None 

Southwest Harris County 

MUD #1 WWTP 
CMAS Package 

Aerobic digestion and off-

site liquid sludge hauling
2
 

112 
Cleaning & 

minor repairs 

Steep Bank/Flat Bank 

Regional WWTP 

Extended aeration 

conventional 

Belt filter press & off-site 

dewatering sludge hauling
4
 

1,680 
Expansion from 

1.5-3.0 MGD 

Notes: 

1 - Available amount listed does not include evaporative losses.  

2 - This process is energy and O&M intensive.  

3 - TCEQ prohibits contact-stabilization process for nitrification. 

4 - This process has low energy and O&M usage. 

5 - Currently 0.4 MGD is used via Section 210 authorization for golf course irrigation. 
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Table 1-14 

Existing WWTP Operating Parameters 

Name 

Current 

Permitted 

Capacity 

(MGD)
1,2

 

Current 

Average 

Loading 

(MGD)
3
 

Treatment 

Efficiency
4
 

Blue Ridge West MUD WWTP 1.3 0.75 58% 

Fort Bend County MUD #26 

WWTP 
0.5 0.3 60% 

Harris County MUD #122 WWTP 0.25 0.1 40% 

Harris County WC&ID - Fondren 

Road WWTP 
0.6 0.2 33% 

Mustang Bayou Regional WWTP 0.95 0.4 40% 

Palmer Plantation WWTP 0.6 0.3 50% 

Quail Valley UD/Thunderbird UD 

WWTP 
4.0 1.5 38% 

Sienna North WWTP 0.9 0.3 33% 

Sienna South WWTP 1.2 1.1+ 92% 

Southwest Harris County MUD #1 

WWTP 
0.4 0.1 25% 

Steep Bank/Flat Bank Regional 

WWTP 
3.0 1.5 50% 

Total 13.75 6.55 
 

Notes: 

1 - Current permitted design capacity based on current average flow rating from TPDES 

discharge permit on file with TCEQ. However, in some cases, the permitted treatment 

capacity may be above the actual treatment capability of a specific WWTP.  

2 - The permitted effluent limitations for all WWTPs are 10 milligrams per liter (mg/L) 

biochemical oxygen demand (BOD), 15 mg/L total suspended solids (TSS) and 2-4 mg/L 

ammonia (NH3) (ammonia limit added in this permit cycle for several of the WWTPs). NH3 

limit is anticipated to be tightened to 2 mg/L or less for all WWTPs.  

3 - Current average loading based on average daily flow rates to each WWTP. Typical 

peaking factor for influent flows ranges from 1.5-2.0.  

4 - The Treatment Efficiency is based on the percentage of the rated capacity. Optimal 

efficiency (in utilizing operator effort and in energy and chemical usage) is 60-80% of the 

plant capacity.  
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Table 1-15 

Projected Life of Existing WWTP 

Name 

Remaining 

Life of 

Structures 

(years) 

Remaining 

Life of 

Equipment 

(years) 

Remaining 

Life of 

WWTP
1, 2

 

(years) 

Blue Ridge West MUD WWTP 10-15 5-10 5-10 

Fort Bend County MUD #26 

WWTP 
10-15 5-10 5-10 

Harris County MUD #122 WWTP 5-10 5-10 5-10 

Harris County WC&ID - Fondren 

Road WWTP 
10-15 5-10 5-10 

Mustang Bayou Regional WWTP 10-15 10-15 10-15 

Palmer Plantation WWTP 10-15 5-10 5-10 

Quail Valley UD/Thunderbird UD 

WWTP 
5-10 5-10 5-10 

Sienna North WWTP 10-15 10-15 10-15 

Sienna South WWTP 5-10 5-10 5-10 

Southwest Harris County MUD #1 

WWTP 
10-15 5-10 5-10 

Steep Bank/Flat Bank Regional 

WWTP 
30-40 25-30 25-30 

Notes: 

1 - Overall WWTP useful life without major WWTP rehabilitation or replacement. Limiting 

factor for package plants with concrete structures is the equipment. Limiting factors for 

package plants with steel structures are both the structure and the equipment. 

2 - Remaining useful life of each existing WWTP listed above does not take into account 

capability to meet current and/or future permit limits. For example, Harris County MUD #122 

WWTP will likely become noncompliant with its new ammonia permit limit once that permit 

limit goes into effect next summer. So the remaining useful life for that WWTP is actually 

shorter than what is shown above.    

 

1.11 Projected Growth Patterns 
 

As previously discussed, the City is considered a community of neighborhoods. While 

many of the older neighborhoods in the northern portions of the City are already built out, 

many of the southern neighborhoods are still rapidly growing. The City Planning 

Department has established Development Ordinances along with the City’s Zoning and 

Subdivision Ordinances, which set the guidelines for future growth and redevelopment 

within the City. The Planning Department has developed a Comprehensive Plan which 

designates the pattern and intended character of future development. Table 1-16 presents 

the projected land area of each character district. 
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Table 1-16 

Missouri City Future Land Use & Character 

Designation Acreage Percent of Total 

Rural 1,120.6 6.8% 

Estate 2,048.7 12.4% 

Suburban Residential 2,989.8 18.1% 

Single-Family Residential 2,703.4 16.4% 

Multi-Family Residential 324.2 2.0% 

Suburban Commercial 1,005.4 6.1% 

Commercial 1,067.3 6.5% 

Urban 98.8 0.6% 

Business Park 2,213.9 13.4% 

Community Facility 486.5 2.9% 

Park & Recreation 1,326.1 8.0% 

Water 1,144.3 6.9% 

Total 16,529 100.0% 

 

The majority of the future development within the City will occur in the southern portion 

of the City within three major subdivisions. These subdivisions are Riverstone, Sienna 

Plantation and the Sienna South development. These developments have adopted 

individual master plans in accordance with the City’s Comprehensive Plan. In order to 

estimate areas of future development for each of the Study’s five year increments, copies 

of these master plans were obtained along with traffic impact analyses and discussions 

with the City’s Planning Department Staff. Using this information, Exhibit 1-8 was 

prepared, which shows the project growth areas throughout the City. 

 

A graphic representation of the City-wide build out percentage was also put together 

based on the projected connection counts presented in Table 1-3. The build out 

percentage was determined by dividing the build out connection count by each of the five 

year planning study increments. The current build out percentage of the City is 46% and 

is estimated to reach 96% by the year 2040. Complete results are presented in Graph 1-1. 
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1.12 Current Billing Rates 
 

Each utility district individually sets its rates for water and sewer service. Because each 

district is currently at a different stage of build out, the rates paid by customers vary 

within the Study area. Newer utility districts that are still constructing additional facilities 

as they grow and are also continuing to pay back debt on recently constructed facilities 

have higher rates than the older utility districts which have been completely built out and 

have repaid all or a large portion of their debt. Each utility district provided its billing 

rates from water and wastewater, as well as their average monthly usage and amount 

billed. 

 

1.12.1 Average Water and Wastewater Billed Usage 

The average monthly water and wastewater usage throughout the Study area was 

calculated as 10,000 gallons per month for a residential connection and 50,000 gallons 

per month for a commercial connection. Using the current billing rates for each utility 

district, the monthly cost for the average usage was calculated to use as a comparison 

between individual districts. Graph 1-2 and Graph 1-3 show the varying costs in each 

district for water and wastewater billing rates, respectively. Graph 1-4 shows the 

combined water and wastewater billing rates for each district. 
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Graph 1-1: Total City Wide Build Out Percentage 
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Graph 1-2:  Water Billing Rates

Residential (10,000 gallons)

Commercial (50,000 gallons)

Residential Avg = $25.39.

Commercial Avg. = $160.87
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Graph 1-3:  Wastewater Billing Rates

Residential (10,000 gallons)

Commercial (50,000 gallons)

Residential Avg. = $35.81

Commercial Avg. = $152.04
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Graph 1-4: Water and Wastewater Billing Rates 

Residential (10,000 gallons)

Commercial (50,000 gallons)

Residential Avg. = $61.20

Commercial Avg. = $312.91
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Section 2: Water Distribution and Water Treatment Alternatives 

 

 
2.1  Current City Water Regionalization Plans 
 

The Joint GRP group has identified a plan for which as a whole, the participants will 

meet the groundwater reduction requirements set forth by the FBCSD. In working 

toward meeting the Joint GRP groundwater usage reduction goals, the City has already 

begun to implement a few projects to regionalize some of the utility services in the 

Study area. These plans include the City directly providing water services to a portion of 

the residents as well as a plan to combine the operation of the City’s Mustang Bayou 

USA with two other utility districts. Additional details of these plans are discussed 

below. 

 

 2.1.1 RWTP 

The participants of the Joint GRP group have determined that the most cost-effective 

means of meeting the requirements set forth by the FBCSD is a complete conversion 

from groundwater to surface water in a portion of the City’s service area, while leaving 

the remaining service area on groundwater supplies. Initially, those utility districts 

located in the southern portion of the City and its ETJ are converting from groundwater 

to surface water to achieve the 30% reduction in groundwater usage required by 2013. 

As the 60% reduction requirement is approached in 2025, additional utility districts will 

be converted to surface water, generally moving northward on the system. 

 

The initial RWTP size is 10 MGD (Phase I), which is anticipated to meet the City’s 

required maximum demand through 2018, at which time the RWTP is intended to be 

expanded. Exhibit 2-1 identifies the initial converting utility districts, which will 

generally consist of Sienna Plantation MUDs. The first phase of the RWTP is currently 

under construction and is anticipated to be fully operational by the first of the year in 

2012. 

 

The City anticipates two additional conversion phases. Phase 2 is anticipated to consist 

of converting Sienna MUD #s 1, 4, 5, 6 and 7, Fort Bend County MUD #s 46, 47, 48 

and 149, and the Mustang Bayou USA. Phase 3 is anticipated to consist of converting 

Fort Bend County MUD #s 129 and 115. Exhibit 2-1 identifies the converting entities as 

part of Phase 2 and Phase 3.
1
 

 
      

1 City of Missouri City Joint GRP 
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2.1.2  Mustang Bayou USA/Fort Bend County MUD #47/Fort Bend County MUD 

#48  

Mustang Bayou USA is supplied water from the Mustang Bayou WTP owned by the 

City. Fort Bend County MUD #47 and Fort Bend County MUD #48 are supplied water 

from the Vicksburg Joint Powers WTP. Currently, Fort Bend County MUD #47 and Fort 

Bend County MUD #48 are interconnected and operate as one system. A plan has been 

identified to combine the Mustang Bayou USA and Fort Bend County MUD #47 and Fort 

Bend County MUD #48. By combining the two systems, the overall system capacity is 

greater and each water plant makes up in areas where the other is lacking. The 

infrastructure for combining these systems has been constructed, and once the 

interconnect valve between the two systems is opened, the two systems should operate as 

one combined system. This project was recently completed with an agreement between 

the City and the two utility districts. 

 

2.2 Water Treatment System Alternatives 
 

As the City begins looking at ways to consolidate the various utility district distribution 

systems into one single, or several larger distribution systems, additional improvements 

to the various systems are likely. This subsection discusses the impacts to the various 

utility district plants that will convert completely to treated surface water as a result of the 

new RWTP. The following subsection covers the various storage and distribution 

improvements needed throughout the utility district distribution systems. 

 

 2.2.1 Type of Finished Water 

The majority of the utility districts within the Study area have historically utilized 

groundwater as the supply source. In recent years, several of the neighboring utility 

districts with connection to utility districts in the City have converted to surface water 

sources (e.g., City of Houston and Fort Bend County WC&ID #2). The City is also 

constructing a new RWTP that will treat surface water. From the Joint GRP plan, the City 

is required to meet a reduction in groundwater usage by a minimum of 30% by 2013 and 

60% by 2025. To meet the 60% reduction requirement will require two expansions, the 

first in 2018 that will increase total treatment capacity to 21.1 MGD and a second 

expansion in 2025 to increase total treatment capacity to 33.3 MGD. 

 

As a result, over the course of the next 15 years, the water supply source for some utility 

districts will remain unchanged and some utility districts will convert to surface water 

supplies. Utility districts whose supply source will remain unchanged will continue to 

operate in the same way while utility districts systems that will switch to treated surface 

water will begin operating their plants as a storage and booster pump station only.  

 

 2.2.2 Disinfection Modifications 

Currently all of the utility districts within the City, with the exception of Harris County 

MUD #122, Southwest Harris County MUD #1 and Harris County WC & ID - Fondren 

Rd., are treating groundwater with the use of free chlorine for disinfection. With the 
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construction of the City’s RWTP, the utility districts converting to treated surface water 

must change from free chlorine to chloramines in the distribution system. This is 

important to note because any utility districts with an interconnection to a utility district 

operating on a treated surface water source must also convert to use chloramines. 

Converting to chloramines is necessary because the mixture of free chlorine and 

chloramines in the distribution system results in a loss of measurable disinfectant 

residual, which can increase the risk to the health of the City’s residents. 

 

The cost to convert to chloramines for a typical utility district WTP consisting of a 

groundwater well, ground storage, high service pumps, hydropneumatic tank and free 

chlorine disinfection is approximately $250,000 for a liquid ammonium sulfate (LAS) 

chemical feed and control system. However, this cost is representative only for the 

chemical feed system and a small building to house the system, which is appropriate for 

utility districts not receiving surface water directly. For the utility districts anticipated to 

receive treated surface water directly from the new RWTP, additional flow control 

improvements will be necessary (including a new automated flow control valve system, 

flow control building and flow control and chemical feed control PLC), at an 

approximate cost of $400,000 per utility district facility. 

 

For the consolidation projects identified in this report, if a utility district is proposed to be 

connected to a utility district that is currently supplied surface water or a utility district 

that will be converted to surface water in a future phase of the City’s RWTP, a more 

detailed cost for the chloramines conversion has been included in the cost estimates. Even 

though these costs have been included in the overall project cost estimate, the Joint GRP 

group has discussed the potential for the GRP to pay for the chloramine conversion of the 

districts receiving surface water as part of the RWTP.  

 

2.3 Water Distribution System Alternatives 
 

 2.3.1 Water System Interconnection Alternatives 

 The following proposed water interconnect locations are shown in Exhibit 2-2.  

 

2.3.1.1  Interconnect First Colony MUD #9 with Fort Bend County MUD  

#115 

The proposed scope for this alternative is a 12-inch water line interconnection 

from the south portion of First Colony MUD #9 to Fort Bend County MUD #115. 

This interconnect should provide increased pressure in the southern areas of First 

Colony MUD #9, as well as increased fire protection.  

 

While Fort Bend County MUD #115 is not anticipated to be converted to treated 

surface water via the RWTP until Phase III (2025), the conversion from chlorine 

to chloramines will need to be incorporated into this project if the City decides to 

complete this project ahead of Phase III of the RWTP. 
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  2.3.1.2  Mustang Bayou WTP System and Sienna Plantation System 

Interconnect No. 2 

The proposed scope is a 16- and/or 12-inch water line interconnection from 

Vicksburg Drive to Christus Drive along SH 6. This interconnection would 

provide a second interconnection between the two systems and provide future 

service to currently undeveloped property along SH 6. This interconnection 

should further improve operation of both systems for more consistent pressures, 

water quality and fire protection. Construction should be completed adjacent to 

undeveloped areas, as well to avoid future conflicts as the area develops. These 

improvements could potentially result in needing minor upgrades to plant 

facilities to fully realize the benefits. 

 

 2.3.1.3  Mustang Bayou WTP System and Sienna Plantation System 

Interconnect No. 3 

The proposed scope is a 12-inch water line along Trammel Fresno Road from SH 

6 to Sienna Parkway. This interconnection would provide the third 

interconnection between the two water distribution systems and will allow the 

existing residential acreage lot development south of Trammel Fresno to be 

converted off their existing individual well systems. This interconnection should 

further improve operation of both systems for more consistent pressures, water 

quality and fire protection. These improvements could potentially result in 

needing minor upgrades to plant facilities to fully realize the benefits. 

 

 2.3.1.4  Sienna Plantation Water System Internal Interconnect 

The proposed scope is a 12-inch water line along SH 6 between the commercial 

development at Sienna Parkway and the commercial development at Sienna 

Ranch Road. This interconnection should improve operation of both systems for 

more consistent pressures, water quality and fire protection. These improvements 

could potentially result in needing minor upgrades to plant facilities to fully 

realize the benefits. 

 

 2.3.1.5  Sienna Plantation System and Palmer Plantation System 

 Interconnect No. 1 

This proposed project includes a 12-inch water line interconnect across SH 6. 

This interconnection would provide the only emergency interconnection between 

the Sienna system and the Palmer Plantation system. The benefit would be for 

emergency conditions and would provide both systems with a backup water 

supply if a problem ever occurred.  

 

 2.3.1.6  Silver Ridge Development and Sienna Plantation Water System 

Interconnect No. 1 

This proposed project includes extending a 12-inch water line across Sienna 

Parkway to the Silver Ridge development. This would provide a source of treated 

surface water, once Sienna Plantation MUD #1 converts to surface water, to the 
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Silver Ridge residents as this system is currently operated on a community well 

system. 

 

Typically, the TCEQ requires that a community supplied by a community well 

distribution system be converted over to treated surface water when it becomes 

available to the community. However, as many of the service areas within the 

Study area will continue to remain on groundwater, it has not been determined 

whether converting the Silver Ridge system over to treated surface water can be 

accomplished efficiently and/or cost effectively. Therefore, a more detailed 

evaluation (preferably including modeling) of the Silver Ridge system would need 

to be completed to confirm whether or not the existing Sienna Plantation water 

system in the area could provide adequate volumes and pressure for the Silver 

Ridge development. In addition, a cost analysis would need to be performed to 

compare potential revenues with the cost of improvements within the Silver Ridge 

system to determine if interconnecting the system to Sienna Plantation is 

worthwhile provided the TCEQ ultimately does not require it. 

 

 2.3.1.7  Fort Bend County MUD #149 and Sienna Plantation MUD #1 Water 

System Interconnect No. 1 

This proposed project includes extending a 12-inch water line across the Flat 

Bank Creek Diversion Channel between the Sienna Plantation and Riverstone 

water systems along Sienna Springs Blvd. This would provide an additional 

source of water to both systems. In order to connect to Sienna Plantation MUD 

#1, chloramine conversion would be required prior to startup of the proposed 

interconnection. After the surface water conversion, operation of the 

interconnection should be able to provide additional pressure maintenance 

between the two systems. 

 

 2.3.1.8  Blue Ridge West MUD 

In this project an existing interconnection already exists, though it has been used 

in the past only for emergency purposes. Therefore, completion of this project 

would only require the permanent opening of the interconnection between Fort 

Bend County MUD #26 and Blue Ridge West, which is located at the intersection 

of Texas Parkway and Settegast Blvd.  

 

 2.3.1.9  Blue Ridge West MUD 

In this project an existing interconnection already exists, though it has been used 

in the past only for emergency purposes. Therefore, completion of this project 

would only require the permanent opening of the 10-inch interconnection between 

Fort Bend County WC&ID No.2 and Blue Ridge West MUD located at the 

intersection of Texas Parkway at Independence Road. Prior to permanently 

opening this interconnection Blue Ridge West MUD would be required to convert 

to chloramines. 
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 2.3.1.10  Fort Bend County MUD #s 47 and 48 

Fort Bend County MUD #s 47 and 48 have finalized a water consolidation 

agreement with the City. This agreement involved permanently opening the 12-

inch interconnection between the two water systems supplied by the Vicksburg 

WTP and the Mustang Bayou WTP.  

 

 2.3.1.11  Interconnect Mustang Bayou and Sienna Plantation  

In this project an interconnection already exists, though it has been used in the 

past only for emergency purposes. Therefore, completion of this project would 

only require the permanent opening of the 24-inch Watts Plantation interconnect 

between the Mustang Bayou service area and Sienna Plantation. Additional 

modeling of the two systems will be required to determine improvements 

necessary to operate the combined system, as preliminary information from the 

Sienna Plantation MUD #1 engineer indicates that higher pressures in the Sienna 

system will only allow water to flow to the Mustang Bayou system. 

 

 2.3.1.12  Interconnect Mustang Bayou and Palmer Plantation  

This project includes the construction of a new interconnect between the Mustang 

Bayou service area and the Palmer Plantation MUD service area at the 

intersection of Lake Olympia Parkway and the Mustang Bayou Diversion 

Channel. 

 

 2.3.1.13  Interconnect Mustang Bayou and Quail Valley UD  

This project includes the construction of a new interconnect between the Mustang 

Bayou service area and Quail Valley UD service area by extending a water main 

along the proposed future Vicksburg Blvd. to the City Regional Park. 

 

 2.3.2 Water System Storage Alternatives 

The City requested an evaluation of potential new EST locations in order to provide a 

more hydraulic-oriented elevated storage system, as opposed to continuing operation of 

the pressure-driven storage system. In order to compare the life cycle costs of a 

hydropneumatic pressure tank (HPT) versus that for an EST, the operating process of 

each system and the components required for each system is discussed. An EST requires 

only the feed pressure from the incoming water to lift water into the elevated tank. 

Therefore, during an emergency if the nearby WTPs have backup power, then the EST 

will be filled and will continue operation.  

 

A typical HPT system consists of an outer metal shell, inner bladder and an air 

compressor system. When the HPT needs to be filled, nearby pumps fill the tank with 

water. Air compressors are used to maintain a specific tank pressure which keeps the 

inner bladder in compression to provide a specific discharge pressure when the HPT lets 

water out into the distribution system. Similar to the EST system, an HPT still requires 

water from a nearby source, which would require backup power at the water source. 

However, backup power is also needed for the HPT system to operate the air compressors 

necessary to maintain tank pressure. 
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In addition, the typical useful life is fairly different for the two tank systems. Older types 

of ESTs (such as legged tank, ellipsoid, etc.) were traditionally all constructed of welded 

steel and typically had a useful life of 20-30 years, without completing a major 

rehabilitation of the interior and exterior of the tank. Newer and more common tank 

designs include a composite tank, which normally consists of a concrete ring structure for 

the tower, and uses a traditional welded steel bowl for the tank. The useful life of 

Composite tanks is frequently 30-50 years. The concrete structure typically lasts 50 years 

without major rehabilitative work and the bowl normally requires major rehabilitation 

every 30 years.  

 

On the other hand, HPT systems commonly last between 10-20 years, depending 

primarily on the quality of the inner bladder. The type of HPT tanks used in many 

smaller, developer-driven WTPs or booster pump stations generally have an average 

useful life of 15 years. Due to the low cost of HPT tanks, it is common to see a complete 

HPT tank replacement rather than seeing an HPT tank cut open to replace internal 

components and then re-welded together. 

 

Capital and O&M costs have been developed to assist in comparing a potential HPT to an 

EST as shown in Table 2-1. One proposed storage location (Sienna Plantation No. 1 

WTP) is used for the cost example. These costs were developed to provide a comparison 

between both tank types only.  

 

In developing the costs for both a new HPT and an EST system, the sizing for each 

system was determined based on TCEQ Chapter 290 design criteria for water systems, 

including 100 gallons per connection for an EST tank, and 20 gallons per connection for 

an HPT tank. The number of connections served by the Sienna Plantation No. 1 WTP is 

approximately 12,500. Therefore, a 1,250,000 gallon (1.25 MG) EST or 250,000 gallons 

of HPT storage would be required.  

 

 An example calculation for a storage tank at Sienna Plantation WTP No. 1 is as follows: 

 

 Connections served: 12,500; 

 

 TCEQ total storage required is 200 gallons per connection with 100 gallons 

per connection provided by elevated storage or 20 gallons per connection 

provided as pressure storage; 

 

 12,500 connections x 100 gallons per connection (elevated storage 

requirement) = 1,250,000 gallons with EST capacity = 1.25 MG;  

 

 12,500 connections x 20 gallons per connection (pressure storage 

requirement) = 250,000 gallons with HPT capacity = 250,000 gallons. 
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While the EST could be installed in one location, there are no WTP sites large enough in 

the Study area to support a 250,000 gallon HPT. The existing HPTs range in size from 

5,000-25,000 gallons. Therefore, a maximum tank size of 25,000 gallons was used, 

knowing that HPTs would need to continue to be located at multiple WTP sites to 

provide enough space for the tanks. The proposed HPT and EST life cycle costs are 

shown in Table 2-1. 

 

Table 2-1 

Cost Comparison for HPT and EST Systems 

Item Description OPCC 

Total 

Capital 

Cost 

Annual 

O&M 

Cost 

30-Yr Life 

Cycle Cost 

1 

Construct a new 1.25 MG EST, 

including piping, SCADA and high 

service pump station (HSPS) 

modifications and site work 

$3,250,000 $4,602,000 $12,500 $4,848,000 

2 

Construct 10 new 25,000 gallon HPT 

tanks, including piping, SCADA and 

HSPS modifications, site work and 

emergency backup power 

improvements 

$4,500,000 $6,372,000 $98,000 $8,293,000 

Notes: 

1 - Assumes no offsite collection improvements are required. 

2 - Assumes that no other major capital improvements would be necessary during the project life. 

3 - Assumes a 30-yr improvement life, at an interest rate of 3%. 

4 - The HPT estimate assumes constructing HPT tanks at roughly 5 WTP sites, with two tanks at each site. 

5 - The HPT estimate assumes replacing the HPTs once during the 30-yr period. 

6 - The HPT O&M cost allows for operation of the feed pumps, air compressors and backup generators at each 

WTP site 

 

When reviewing ESTs as compared to HPTs with a 15-yr operating life, the savings in 

constructing an EST is clear. However, if the HPTs were rehabilitated instead of being 

replaced, the cost difference is reduced, though it still appears to be more cost effective to 

construct an EST (Refer to Table 2-2).  
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Table 2-2 

Supplemental Cost Comparison for HPT and EST Systems 

Item Description OPCC 

Total 

Capital 

Cost 

Annual 

O&M 

Cost 

30-Yr Life 

Cycle Cost 

1 

Construct a new 1.25 MG EST, 

including piping, SCADA and HSPS 

modifications and site work 

$3,250,000 $4,602,000 $12,500 $4,848,000 

2 

Construct 10 new 25,000-gallon 

HPT tanks, including piping, 

SCADA and HSPS modifications, 

site work and emergency backup 

power improvements 

$3,500,000 $4,956,000 $98,000 $6,877,000 

Notes: 

1 - Assumes no offsite collection improvements are required. 

2 - Assumes that no other major capital improvements would be necessary during the project life. 

3 - Assumes a 30-yr improvement life, at an interest rate of 3%. 

4 - The HPT estimate assumes constructing HPT tanks at roughly 5 WTP sites, with two tanks at each site. 

5 - The HPT estimate assumes rehabilitating the HPTs once during the 30-yr period. 

6 - The HPT O&M cost allows for operation of the feed pumps, air compressors and backup generators at each 

WTP site 

 

Based on the costs shown in Table 2-1 and 2-2, construction of new ESTs throughout the 

City should provide a reduction in total elevated/pressure storage costs.   

 

Proposed locations for new ESTs are based on engineering experience and coordination 

with existing WTP locations to determine feasible areas for a new EST. While the ideal 

location to construct an EST would be at an existing WTP site, it is best to locate an EST 

where sufficient open space (fall-down area) is available in case of a failure of the EST. 

Even though EST failures have an extremely low probability of collapse, when 

considering installation of ESTs in an area that has a potential for subsidence, it is 

generally a good idea to distance new ESTs from nearby residences if possible.  

 

Therefore, the WTPs listed in Table 2-3 are not recommended for consideration of adding 

an EST, unless other more feasible property may be available in that system area. 
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Table 2-3 

WTPs Not Recommended for EST Addition with Determining Factor 

WTP 
Reason this WTP is NOT a recommended location for 

a new EST 

Fort Bend County MUD #46 Houses within potential fall-down area 

Thunderbird UD System 1 WTP No. 1 Major thoroughfare within potential fall-down area 

Fort Bend County MUD #115 Houses and businesses within potential fall-down area 

First Colony County MUD #9  Insufficient space within WTP site 

Fort Bend County MUD #42  Insufficient space within WTP site 

Quail Valley UD WTP No. 3 EST already located at this site 

Meadowcreek MUD WTP Located close to existing EST 

Quail Valley UD WTP No. 1  Insufficient space within WTP site 

Harris County WC&ID – Fondren Road 

WTP No. 1 
Houses and businesses within potential fall-down area 

Southwest Harris County MUD #1 WTP  Houses within potential fall-down area 

Blue Ridge West MUD WTP No. 1  Located close to existing EST 

Fort Bend County MUD #26 WTP  Located close to existing EST 

Thunderbird UD System 2 WTP No. 1 Major thoroughfare within potential fall-down area 

Palmer Plantation MUD No. 1 WTP Houses within potential fall-down area 

 

The recommended ESTs and their locations are described in the following subsections. A 

map of the proposed EST locations is shown in Exhibit 2-3. 

 

 2.3.2.1  New EST at Sienna Plantation No. 1 WTP 

Phase I of the RWTP will provide treated surface water to roughly 12,500 

connections in the southern part of the Study area, requiring elevated storage of 

roughly 1.25 million gallons (MG). Therefore, this project would include the 

construction of a new 1.25 MG EST at the existing Sienna Plantation No. 1 WTP 

site. This project would also include the modification of the existing high service 

pump station to allow for reusing the high service pumps to lift water into the 

EST in the event that the plant needed to temporarily revert back to groundwater 

usage. It is anticipated that the discharge pressure could be maintained at the 

RWTP to provide sufficient pressure to fill the new EST. Costs for the EST are 

based on the construction of a composite-type tank. 

 

 2.3.2.2  New EST at Mustang Bayou WTP 

Phase II of the RWTP will provide treated surface water to approximately 5,000 

connections in the eastern part of the Study area, requiring elevated storage of 

roughly 0.5 MG. Therefore, this project would include the construction of a new 

0.5 MG EST at the existing Mustang Bayou WTP site. This project would also 
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include the modification of the existing high service pump station to allow for 

reusing the high service pumps to lift water into the EST in the event that the 

plant needed to temporarily revert back to groundwater usage. It is anticipated 

that the discharge pressure could be maintained at the RWTP to provide sufficient 

pressure to fill the new EST. Costs for the EST are based on the construction of a 

composite-type tank. 

 

 2.3.2.3  New EST at Fort Bend County MUD #149 WTP 

Phase II and Phase III of the RWTP will also provide treated surface water to 

approximately 17,500 connections in the western part of the Study area, requiring 

elevated storage of roughly 1.75 MG. Therefore, a 1.75 MG EST is proposed for 

the existing Fort Bend County MUD #149 WTP site. This project would also 

include the modification of the existing high service pump station to allow for 

reusing the high service pumps to lift water into the EST in the event that the 

plant needed to temporarily revert back to groundwater usage. It is anticipated 

that the discharge pressure could be maintained at the RWTP to provide sufficient 

pressure to fill the new EST. Costs for the EST are based on the construction of a 

composite-type tank. 

 

 2.3.2.4  New EST at Palmer Plantation MUD No. 2 WTP 

Elevated storage can provide pressure-sustaining benefits in the eastern part of the 

Study area, including supplementing pressures in Palmer Plantation MUD No.2, 

Fort Bend County MUD #s 47 and 48 and Quail Valley UD. Therefore, this 

project would include the construction of a new 1.0 MG EST at the existing 

Palmer Plantation MUD No. 2 WTP site. This project would also include the 

modification of the existing high service pump station to allow for reusing the 

high service pumps to lift water into the EST in the event that the plant needed to 

temporarily revert back to groundwater usage. It is anticipated that the discharge 

pressure could be maintained at the RWTP to provide sufficient pressure to fill 

the new EST. Costs for the EST are based on the construction of a composite-type 

tank. 

 

 2.3.2.5  New EST at Thunderbird Utility District System 1 WTP No. 2 

Elevated storage can provide pressure sustaining benefits in the central part of the 

Study area, including supplementing pressures in the Thunderbird UD area, 

Palmer Plantation MUD #2, Quail Valley UD and Fort Bend County MUD #46. 

Therefore, this project would include the construction of a new 1.0 MG EST at 

the existing Thunderbird UD System 1 WTP No. 2 site. This project would also 

include the modification of the existing high service pump station to allow for 

reusing the high service pumps to lift water into the EST in the event that the 

plant needed to temporarily revert back to groundwater usage. It is anticipated 

that the discharge pressure could be maintained at the RWTP to provide sufficient 

pressure to fill the new EST. Costs for the EST are based on the construction of a 

composite-type tank. 
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 2.3.2.6  New EST at Harris County WC&ID – Fondren Road WTP No. 2 

Elevated storage can provide pressure sustaining benefits in the north part of the 

Study area, including supplementing pressures in the Harris County WC&ID – 

Fondren Road area, the Southwest Harris County MUD #1 area and the WC&ID 

#2 area. Therefore, this project would include the construction of a new 0.5 MG 

EST at the existing Harris County WC&ID – Fondren Road WTP No. 2 site. This 

project would also include the modification of the existing high service pump 

station to allow for reusing the high service pumps to lift water into the EST in the 

event that the plant needed to temporarily revert back to groundwater usage. It is 

anticipated that the discharge pressure could be maintained at the RWTP to 

provide sufficient pressure to fill the new EST. Costs for the EST are based on the 

construction of a composite-type tank. 

 

2.4 Comparison of O&M Costs for Small SWTPs Versus Regional SWTPs 
 

In evaluating the WTPs, multiple plant issues were reviewed that could impact O&M 

costs, such as: the age and condition of the structures and equipment; type of ground 

storage used; type of elevated or pressure storage used; water demand as compared to 

treatment capacity; and type of control systems to reduce power consumption and O&M 

effort. From these issues, typical O&M costs are developed for new WTPs of various 

sizes, ages and operating efficiencies. The anticipated O&M costs for the existing 24 

WTPs as compared to a single, RWTP, and as compared to several regional facilities. 

The following sections cover the basis for development of O&M costs and the 

comparisons of the various WTPs in the Study area. 

 

  2.4.1 Development of O&M Costs 

The Environmental Protection Agency (EPA) developed cost curves for various types of 

WTPs, including accounting for type of process, whether a treatment facility was based 

on treating groundwater or surface water, and flow loading. At the time, factors such as 

energy efficiency and level of automation from control systems had very little impact on 

the cost curves, as control components such as variable frequency drives were being used 

in a very limited percentage of the operating WTPs. As a result, the original EPA cost 

curves for WTP O&M have been updated and revised over the years to develop more 

current cost projections. The O&M cost models used in this Study were developed using 

EPA updated cost curves as a basis, with revisions made for newer treatment 

technologies such as membrane filtration and improvements in efficiency-enhancing 

technologies such as variable frequency drives and automated control systems. 

 

The majority of the WTPs in the Study area consist of GWTPs. Because the plants are 

designed quickly for rapid implementation at a WTP site and frequently are located in 

areas where limited groundwater flow can be produced in a small area, GWTPs are not 

typically well suited for RWTP demands. For example, the Sienna Plantation No. 1 WTP 

can produce treated groundwater at a maximum demand of roughly 3,000 gallons per 

minute (gpm), or 4.3 MGD, though that maximum flow rate can only be accomplished 
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using a combination of onsite and offsite wells. As another example, the Sienna 

Plantation No. 2 WTP can produce treated groundwater at a maximum demand of 

roughly 2,000 gpm, or 2.9 MGD, though that maximum flow rate can also only be 

accomplished using a combination of onsite and offsite wells. As a result, when 

considering demands proposed for the new RWTP, such as 10 MGD, 20 MGD and 30 

MGD, it is typically not feasible to construct a single regional GWTP capable of meeting 

this demand, so surface water supplies must be used. 

 

As discussed previously, the Joint GRP has set requirements for minimum levels of 

reduction in groundwater usage with a 60% reduction requirement by 2025. Therefore, 

since a portion of the GWTPs in the City will need to convert to surface water, the 

comparison of small versus large WTPs should be based on the cost to operate a single, 

regional SWTP as compared to converting some of the existing utility districts GWTPs 

into SWTPs to meet the Joint GRP groundwater reduction requirements. This analysis 

assumes adequate surface water is available for purchase or the rights thereof. 

 

Unfortunately, the location of many of the proposed converting GWTPs are a substantial 

distance from a raw surface water source. Therefore, along with constructing new surface 

water treatment systems (typically including coagulation, flocculation, sedimentation, 

filtration and disinfection) at these WTPs, a raw water pump station would need to be 

constructed near the Brazos River or GCWA canals, and raw water would need to be 

pumped to each new SWTP. In addition, due to the raw water quality from the Brazos 

River, the most efficient form of treatment capable of meeting current and future state 

and federal drinking water regulations is membrane filtration. 

 

In considering small SWTPs compared to large SWTPs, the projected annual O&M cost 

for a brand new, 0.1 MGD membrane filtration SWTP is roughly $98,000, while a 1.0 

MGD facility would be about $560,000 and a 10.0 MGD facility would be roughly 

$4,156,000. As the size of the WTP increases, economies of scale impact the O&M cost, 

and the O&M cost per gallon continues to drop with an increasingly larger SWTP. 

 

To compare O&M costs for one regional SWTP as compared to multiple, small SWTPs, 

conceptual O&M costs were developed for similar-sized membrane filtration SWTPs that 

would be required to provide treatment of surface water in the areas associated with each 

proposed phase of the City’s new RWTP. The costs also include the pumping required to 

transfer raw water to each of the smaller facilities. Conceptual O&M costs for the new 

RWTP (Phase I) as compared to multiple, small SWTPs are listed in Table 2-4. 
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Table 2-4 

O&M Costs Comparison for Phase I RWTP 

Project Description 
Flow Capacity 

(MGD) 

Conceptual Annual 

O&M Cost 

Sienna Plantation No. 1 

SWTP 
4.32 $2,036,000 

Sienna Plantation No. 2 

SWTP 
2.88 $1,436,000 

RWTP 2.80 $1,357,000 

 
Total 10.0 $4,829,000 

 

City RWTP (Phase I) 10.0 $4,235,000 

 

Conceptual O&M costs have also been prepared for Phase II of the City’s RWTP along 

with proposed small SWTPs that would be required if a regional SWTP was not 

constructed in the southern part of the City. The costs also include the pumping required 

to transfer raw water to each of the smaller facilities. Conceptual O&M costs for the new 

RWTP (Phase I and II) as compared to multiple, small SWTPs are listed in Table 2-5. 

 

Table 2-5 

O&M Cost Comparison for Phase II RWTP 

Project Description 
Flow Capacity 

(MGD) 

Conceptual Annual 

O&M Cost 

Sienna Plantation No. 1 

SWTP 
4.32 $2,036,000 

Sienna Plantation No. 2 

SWTP 
2.88 $1,436,000 

Mustang Bayou SWTP 2.75 $1,405,000 

Vicksburg SWTP 9.91 $4,459,000 

RWTP 1.24 $655,000 

 
Total 21.1 $9,991,000 

 
City RWTP (Phase II) 21.1 $8,103,000 

 

In reviewing O&M cost comparisons of small SWTPs compared to the City’s new 

RWTP in Phase I, the cost difference between the two options does not appear to be 

significant. In Phase II, a larger cost difference is observed. However, for either Phase I 

or II, the 30-year O&M cost difference is roughly $18,000,000; likewise, in Phase II, the 

30-year O&M cost difference is approximately $56,000,000. In conclusion, since greater 

economies of scale can be obtained with larger facilities, it stands to reason that a RWTP 

approach can be accomplished at a substantially reduced life cycle cost as compared to 
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constructing multiple, small SWTPs that would be compliant with the GRP’s 

groundwater reduction requirements set for 2013 and 2025. 

 

  2.4.2 RWTP Phase I 

The City is currently under construction of Phase I of a new RWTP. Phase I will provide 

a total treatment capacity of 10.0 MGD. The Phase I facility includes construction of a 

new 10.0 MGD membrane filtration system along with supporting facilities. In addition, 

transmission lines are also being constructed to send treated surface water to the two 

Sienna Plantation GWTPs that will be converting to surface water. Phase I is anticipated 

to be online by spring 2012. 

 

2.4.3 RWTP Phase II Expansion 

Two additional expansions are proposed for the City’s new RWTP. This project would 

include the construction of a new 11.1 MGD (21.1 MGD total) membrane filtration 

system and potentially a new reverse osmosis (RO) treatment system, if necessary, to 

meet state and federal drinking water regulations as the quality of the raw surface water 

from the Brazos River is anticipated to decline in quality in the future. In addition to the 

membrane filtration and RO system, additional support facilities will also be constructed 

at the RWTP. Similar to Phase I, additional transmission lines will be constructed to the 

utility district systems being converted to surface water in Phase II per the GRP plan. 

These improvements are projected to be online by 2018. 

 

  2.4.4 RWTP Phase III Expansion 

This project would include the Phase III expansion of a new 12.2 MGD (33.3 MGD total) 

membrane filtration system and potentially a new RO treatment system, if necessary to 

meet state and federal drinking water regulations. In addition to the membrane filtration 

and RO system, additional support facilities will also be constructed at the RWTP. 

Similar to Phase I and II, additional transmission lines will be constructed to the utility 

district systems being converted to surface water in Phase III per the GRP plan. These 

improvements are projected to be online by 2025. 
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Section 3: Wastewater Collection and Treatment Alternatives 
 

 

3.1  Current City Wastewater Regionalization Efforts  
 

The City has already begun to regionalize some of the wastewater utility services in the 

area. Current wastewater regionalization efforts include the Steep Bank-Flat Bank (SB-

FB) Regional WWTP, Mustang Bayou Regional WWTP, and Sienna Regional WWTP. 

Additional details of these regionalization efforts are discussed below. 

  

 3.1.1 Steep Bank-Flat Bank Regional WWTP 

The City-owned SB-FB Regional WWTP was originally constructed in 1999 with a 

permitted capacity of 1.5 MGD. An expansion to the plant was completed in 2010, which 

increased the permitted capacity to 3.0 MGD. The plant currently serves First Colony 

MUD #9, Fort Bend County MUD #42, Fort Bend County MUD #46, Fort Bend County 

MUD #115, Fort Bend County MUD #129 and Fort Bend County MUD #149. Future 

plans for the SB-FB Regional WWTP have historically included two additional 

expansions of 1.5 MGD each, giving the plant an ultimate permitted capacity of 6.0 

MGD. However, discussions on additional options for this facility are included later in 

this section. 
  

3.1.2  Mustang Bayou Regional WWTP 

The City-owned Mustang Bayou Regional WWTP was originally constructed roughly 20 

years ago. A second phase was constructed in 2006 and a third phase was completed in 

2010. The current permitted capacity of the plant is 0.95 MGD. The plant serves the 

residents of Fort Bend County MUD #47, Fort Bend County MUD #48 and Mustang 

Bayou USA.  

  

3.1.3  Sienna Regional WWTP 

The southern portion of the Sienna Plantation area is currently served by the Sienna 

South WWTP. However, the Sienna South WWTP is operating at roughly 92%, which 

exceeds the TCEQ 75/90 rule. The TCEQ 75/90 rule (30 Texas Administrative Code (T 

AC) §305.126) requires that whenever flow at a WWTP reaches 75% of the permitted 

average daily capacity for three consecutive months, engineering and financial planning 

must be initiated for expansion and/or upgrading. If the planned population to be served, 

or the quantity of waste produced is not expected to exceed the design limitations of the 

WWTP, a waiver of this requirement may be requested. Whenever the average daily flow 

reaches 90% of the permitted average daily flow for three consecutive months, the 

construction of the expansion and/or upgrades is required to begin.  

 

Therefore, a new WWTP will need to be built to support the remaining undeveloped area 

south of Sienna Plantation. A new 3.5 MGD regional WWTP has been proposed for the 

undeveloped portion of the Sienna area, and could also absorb flows from the Sienna 

South package WWTP. This project is currently in the conceptual stage. 
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3.2 Wastewater Collection System Alternatives 
 

The existing wastewater system utilizes sanitary sewer lift stations where necessary. No 

recommended alternatives have been identified that would provide a cost beneficial 

alternative to the currently designed systems. However, potential alternatives to the 

current treatment system locations will also include improvements to specific lift stations 

as necessary to divert flows from one WWTP service area to another. 
 

3.3 Wastewater Treatment System Alternatives 
 

The goal of this section of the Study is to evaluate potential alternatives of consolidating 

WWTPs where feasible to increase operational efficiency and cost effectiveness 

throughout the Study area’s wastewater system. For a city the size of Missouri City, it is 

normal to only have one or two wastewater treatment facilities. Substantial savings in 

annual O&M costs (and therefore the cost of service for the City’s residents) can 

typically be attained by consolidating to a smaller number of WWTPs. 

 

There are 11 existing WWTPs within the Study area, with an additional regional WWTP 

planned for the southernmost area of the City. Two of the WWTPs are owned by the City 

(SB-FB and Mustang Bayou). The remaining WWTPs are owned by utility districts. 

Refer to Exhibit 1-6 for a map of the existing WWTP locations. 

 

As with many other utility district WWTPs, the majority of the WWTPs in the Study area 

consist of package treatment plants. Package plants are typically used for low flows and 

small service areas, and allow for rapid design and construction. Because package plants 

are designed for smaller flows than conventional treatment facilities, package plants 

normally have limited flexibility to handle large hydraulic peak flows through the 

treatment system. Also, the size of each package plant typically provides very limited 

buffer capacity resulting in a greater potential for pass-through of untreated wastewater 

during high flow events. In addition, package plants typically include very little process 

automation such as dissolved oxygen (DO) metering to quickly monitor DO in the 

treatment process and variable frequency drives to allow for turndown of pumps and 

blowers to reduce energy usage at lower flows.  

 

Another disadvantage of package plants is the inherent limitation in operational 

flexibility when multiple package plants are used to expand treatment capacity versus 

additional treatment trains in conventional treatment plants. Package plants are normally 

not well suited for large WWTP demands, such as for flows greater than 1.0 MGD. For 

example, the Sienna South Regional WWTP is currently rated for an average daily flow 

of 1.2 MGD, though it is based on the operation of 4 simultaneously-operated 0.3 MGD 

package treatment plants. As a result, the plant operations staff has observed substantially 

higher than normal daily O&M efforts to keep the plant in operation and consistently 

meeting permit limits. 
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In addition, package treatment plants typically have much shorter operating lives than 

conventional or advanced treatment facilities. Most conventional treatment facilities use 

concrete structures, which typically have a 40-50 year operating life and equipment is 

designed for 30-40 years. However, in package plants the anticipated operating life is 

frequently intended only for 10-20 years, especially when structures are designed using 

painted carbon steel. Package plants are usually intended to manage short-term needs, 

with the goal of constructing more permanent facilities in the future as flows increase. 

 

Each WWTP was evaluated in this Study for potential consolidation by being reviewed 

with respect to rated capacity versus average loading; treatment performance; remaining 

useful life of structures and equipment; treatment and potential expansion capabilities; 

potential for reuse; and observed level of annual O&M efforts. Based on the evaluation of 

each WWTP, alternatives have been developed for potential consolidation of WWTPs to 

a minimum number of operating facilities. A few consolidation alternatives were 

developed by the various utility district engineering firms which are also incorporated 

into this Study.  

 

Since the goal of this section is to determine the needs of the entire wastewater system, 

several additional in-depth analyses were completed for each service area with the goal of 

developing additional potential consolidation alternatives. In general, there are three basic 

potential alternatives for each WWTP which are rehabilitation and/or replacement of the 

WWTP structure and equipment; diversion of the entire plant influent flow to a nearby 

WWTP; or, expand as a new regional WWTP at the existing site. The advantages and 

disadvantages of each alternative are discussed in general terms in Table 3-1.  

 

Table 3-1 

Advantages & Disadvantages of Consolidation Alternatives 

WWTP Alternative Advantages Disadvantages 

Rehabilitation/Replacement 

of existing WWTP 

Maintain existing operational requirements; 

provides a treatment backup in case of any 

problems at an adjacent WWTP. 

Overall O&M is typically lower for one 

combined WWTP than for separate, 

smaller plants. 

Divert WWTP flow to 

regional WWTP 

Increase in treatment efficiency by 

combining plant flows or may eliminate 

treatment requirements in this utility district 

service area; reduce total O&M cost for a 

combined facility than separate, smaller 

plants; provides opportunity to establish a 

newer, more efficient, regional WWTP in 

another part of the City. 

No longer have a treatment backup in 

case of any problems at adjacent 

WWTP; would need to adjust 

administration requirements for billing 

for both service areas. 

Expand to or Construct new 

regional WWTP at existing 

site 

Increase in treatment efficiency by 

combining plant flows; reduces total O&M 

costs for combined, regional facility rather 

than operating multiple, separate smaller 

plants; fewer discharge points increases 

environmental benefits. 

Difficult to obtain buy-in with multiple 

utility districts; would need to adjust 

administration requirements for billing 

for the multiple service areas and 

address fear of loss of control. 
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Potential alternatives for each WWTP have been developed and are discussed below. 
 

 3.3.1 Blue Ridge West MUD WWTP 

The Blue Ridge West MUD WWTP was originally a package plant that was built 

approximately 30 years ago, although Complete-Mix Activated Sludge (CMAS) 

conventional treatment trains have been added to the plant to replace the original plant 

over the past 20 years. The WWTP is rated for 1.3 MGD and is operating at 0.75 MGD, 

or at 58% loading. With the current condition of the structure and equipment, the facility 

should be expected to continue treating wastewater while meeting permit limits for the 

next 5-10 years without major replacement of equipment. Since the primary structure is 

concrete, the structure should be expected to last for another 10-plus years. However, the 

equipment is approaching the end of its useful life and will likely need replacement 

within the next 5 years. 

 

Diversion to the nearby Fort Bend County MUD #26 WWTP was not considered as 

diversion of this plant flow to the MUD #26 WWTP would exceed that plant’s treatment 

capacity. However, diversion of this plant flow to the Quail Valley UD WWTP may be 

accomplished by directing flow to the Fort Bend County MUD #26 WWTP and then 

pumping from the MUD #26 WWTP to the Quail Valley UD WWTP. As another option, 

this plant flow could potentially be diverted to the FBCMUD #26 WWTP and sent 

further downstream to the SB-FB WWTP. Benefits and disadvantages for each 

alternative are discussed in Table 3-2. Note that only site-specific advantages and 

disadvantages are included in this table and subsequent tables for additional alternatives.  

 

Table 3-2 

Consolidation Alternatives for Blue Ridge West MUD WWTP 

WWTP Alternative Advantages Disadvantages 

Rehabilitation/Replacement 

of existing WWTP 

WWTP is operating at 58% capacity, which 

is a high operating efficiency. 

Requires additional staff to operate this plant and 

nearby MUD #26 WWTP; existing WWTP as 

designed and operated will likely have difficulty in 

consistently meeting effluent limitations for 

ammonia. 

Expand Existing WWTP to 

develop a new regional 

WWTP  

Establishes new, regional WWTP in north 

part of City. 

Higher cost than diverting to a downstream WWTP; 

still leaves multiple WWTPs in operation within the 

City. 

Divert WWTP flow to Quail 

Valley UD WWTP 

Eliminate treatment requirements in this 

utility district service area. 

This alternative may not be cost-effective unless the 

MUD #26 WWTP flow is diverted to this WWTP 

also; the Quail Valley UD WWTP may not be able 

to consistently treat this additional flow.  

Divert WWTP flow to SB-

FB WWTP 

Eliminate treatment requirements in this 

utility district service area 

Initial capital cost for transfer pipeline to this 

facility; this alternative may not be cost-effective 

unless the nearby WWTPs are considered in this 

alterative as well. 

Notes: 

WWTP alternative in bold text denotes recommendation discussed further in Section 4. 
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The recommended alternative for the Blue Ridge West MUD WWTP is to divert this 

flow to an offsite WWTP, ultimately to the SB-FB WWTP.  

 

 3.3.2 Fort Bend County MUD #26 WWTP 

The Fort Bend County MUD #26 WWTP is approximately 30 years old, though it has 

recently undergone a minor rehabilitation (conversion of contact-stabilization to CMAS 

process). The WWTP is rated for 0.5 MGD, though it is operating only at 0.3 MGD, or at 

60% loading. With the current condition of the structure and equipment, the facility 

should be expected to continue treating wastewater while meeting permit limits for the 

next 5-10 years without major replacement of equipment.  

 

Since the primary structure is concrete, the structure should be expected to last for 

another 10-plus years. However, the equipment is approaching the end of its useful life 

and will likely need replacement within the next 5 years. Benefits and disadvantages for 

each alternative are discussed in Table 3-3. 

 

Table 3-3 

Consolidation Alternatives for Fort Bend County MUD #26 WWTP 

WWTP Alternative Advantages Disadvantages 

Rehabilitation/Replacement 

of existing WWTP 

WWTP is operating at 60% capacity, which 

is a high operating efficiency. 

Requires additional treatment staff to operate this 

plant and nearby Blue Ridge WWTP. WWTP 

discharges into a regulated watershed and will 

likely require additional treatment upgrades to meet 

effluent limitations. 

Divert WWTP Flow to Blue 

Ridge WWTP  

Eliminate treatment requirements in this 

utility district service area. 

Initial capital cost for transfer pipeline to this 

facility; this alternative may not be cost-effective 

unless the nearby WWTPs are considered in this 

alterative as well 

Divert WWTP flow to Quail 

Valley UD WWTP 

Eliminate treatment requirements in this 

utility district service area. 

Initial capital cost for transfer pipeline to this 

facility; this alternative may not be cost-effective 

unless the nearby WWTPs are considered in this 

alterative as well 

Divert WWTP flow to SB-

FB WWTP 

Eliminate treatment requirements in this 

utility district service area. 

Initial capital cost for transfer pipeline to this 

facility; this alternative may not be cost-effective 

unless the nearby WWTPs are considered in this 

alterative as well. 

Notes: 

WWTP alternative in bold text denotes recommendation discussed further in Section 4. 

 

The recommended alternative for the Fort Bend County MUD #26 WWTP is to divert 

this flow to an offsite WWTP, ultimately to the SB-FB WWTP. 

  

 3.3.3 Harris County MUD #122 WWTP 
The Harris County MUD #122 WWTP is approximately 20 years old and has not been 

rehabilitated in quite some time. The WWTP is rated for 0.25 MGD, though it is 

operating only at 0.1 MGD, or at 40% loading. With the current condition of the structure 

and equipment and the process design (contact-stabilization secondary biological 
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process), the facility should be expected to continue treating wastewater for the next 5-10 

years.  

 

However, it is unlikely that the WWTP will be able to consistently meet its new permit, 

which now includes an enforced ammonia limit. The contact-stabilization type of 

treatment process used at this site is intended only for BOD removal and was never 

intended to remove ammonia. As a result, the contact (aeration) portion of the process has 

a short hydraulic retention time (HRT), normally between 1-2 hours. The minimum HRT 

for ammonia removal is usually over 6 hours which only allows for limited ammonia 

removal.  

 

As an example, the Fort Bend County MUD #26 WWTP had repeated difficulty in 

meeting its ammonia limit with its existing contact-stabilization process until it was 

retrofitted into a more conventional CMAS process. Therefore, until the treatment 

process can be upgraded at the Harris County MUD #122 WWTP, it is unlikely that the 

plant will be able to consistently meet its new permit limits which will go into effect in 

the Summer of 2012. 

 

Diversion to the nearby Southwest Harris County MUD #1 WWTP was not considered as 

diversion of this plant flow to the MUD #1 WWTP would put that plant at 75% loading 

which would cause it to fall under the TCEQ 75/90 rule. Benefits and disadvantages for 

each alternative are discussed in Table 3-4. 

 

Table 3-4 

Consolidation Alternatives for Harris County MUD #122 WWTP 

WWTP Alternative Advantages Disadvantages 

Rehabilitation/Replacement 

of existing WWTP 

Continue operation at this plant as it 

currently exists. 

WWTP is operating at 40% capacity, which is a 

low operating efficiency; existing WWTP as 

designed and operated will likely have difficulty in 

consistently meeting effluent limitations for 

ammonia.  

Divert WWTP flow to 

Fondren Road WWTP 

Regional WWTP in the north part of the 

City. 

Higher cost than diverting to a downstream WWTP; 

still leaves multiple WWTPs in operation within the 

City. 

Divert WWTP flow to 

WC&ID #2 

Eliminate treatment requirements in this 

utility district service area. 

Potentially higher cost than diverting to a 

downstream WWTP; still leaves multiple WWTPs 

in operation within the City; loss of bed and banks 

reuse credit by diverting to WC&ID #2. 

Divert WWTP flow to SB-

FB WWTP 

Eliminate treatment requirements in this 

utility district service area. 

Initial capital cost for transfer pipeline to this 

facility; this alternative may not be cost-effective 

unless the nearby WWTPs are considered in this 

alterative as well. 

Notes: 

WWTP alternative in bold text denotes recommendation discussed further in Section 4. 
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The recommended short-term alternative (0-5 years) for the Harris County MUD #122 

WWTP is to complete a minor upgrade and/or rehabilitation to the WWTP to convert the 

contact-stabilization plant to a conventional CMAS treatment process to better meet the 

plant’s new permit limits. The recommended long-term alternative for the HCMUD #122 

WWTP is to divert this flow to an offsite WWTP, ultimately to the SB-FB WWTP. 

 

 3.3.4 Harris County WC&ID – Fondren Road WWTP 

The Harris County WC&ID – Fondren Road WWTP is approximately 30 years old, 

though it has recently undergone a minor rehabilitation (cleaning and limited 

structural/equipment repairs). The WWTP is rated for 0.6 MGD, but it is operating only 

at 0.2 MGD, or at 33% loading. With the current condition of the structure and 

equipment, the facility should be expected to continue treating wastewater while meeting 

permit limits for the next 5-10 years without major replacement of equipment. Since the 

primary structure is concrete, the structure should be expected to last for another 10-plus 

years. However, the equipment is approaching the end of its useful life and will likely 

need replacement within the next 5 years. 

 

Diversion to the nearby Southwest Harris County MUD #1 WWTP was not considered 

since diversion of this plant flow to the MUD #1 WWTP would put that plant at 75% 

loading, which would cause it to fall under the TCEQ 75/90 rule. In addition, the MUD 

#1 WWTP site is already built out, so expansion of that facility is not likely to be 

feasible. Benefits and disadvantages for each alternative are discussed in Table 3-5. 

 

Table 3-5 

Consolidation Alternatives for Harris County WC&ID – Fondren Road WWTP 

WWTP Alternative Advantages Disadvantages 

Rehabilitation/Replacement 

of existing WWTP 

Continue operation at this plant as it 

currently exists. 

WWTP is operating at 33% capacity, which is a 

low operating efficiency; requires additional staff to 

operate this plant and the nearby MUD #1 WWTP. 

WWTP appears to be having increasing 

mechanical, electrical, and control system issues 

which further increases O&M costs.  

Construct new regional 

WWTP at this site 

Establishes new, regional WWTP in north 

part of City. 

Higher cost than diverting to a downstream WWTP; 

still leaves multiple WWTPs in operation within the 

City. 

Divert WWTP flow to SB-

FB WWTP 

Eliminate treatment requirements in this 

utility district service area. 

Initial capital cost for transfer pipeline to this 

facility; this alternative may not be cost-effective 

unless the nearby WWTPs are considered in this 

alterative as well. 
Notes: 

WWTP alternative in bold text denotes recommendation discussed further in Section 4. 

 

The recommended alternative for the Harris County MUD #122 WWTP is to divert this 

flow to an offsite WWTP, ultimately to the SB-FB WWTP. 
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 3.3.5 Mustang Bayou Regional WWTP 

The Mustang Bayou WWTP is approximately 20 years old. The plant consists of 3 

package plant trains, with Train No. 1 being roughly 20 years old, Train No. 2 being 

roughly 5 years old, and Train No. 3 being about 1 year old. The age and condition of the 

two newer trains will require only minor work over the next 5-10 years but the oldest 

train is approaching the end of its useful life. The WWTP is rated for 1.0 MGD, and it is 

operating at 0.4 MGD, or at 40% loading.  

 

With the current condition of the structure and equipment, the facility can also be 

expected to continue treating wastewater while meeting permit limits for the next 5-10 

years without major replacement of equipment. However, the structure and equipment for 

the oldest train is approaching the end of its useful life and will likely need a major 

rehabilitation and/or replacement of the majority of the structures and equipment within 

the next 5 years. 

 

Therefore, three alternatives may be feasible for this facility, including rehabilitation 

and/or replacement of the WWTP structure and equipment over the next 5-10 years, 

modification of the plant to develop a new regional WWTP at this site or diversion to a 

downstream WWTP, such as the SB-FB WWTP. Benefits and disadvantages for each 

alternative are discussed in Table 3-6. 

 

Table 3-6 

Consolidation Alternatives for Mustang Bayou Regional WWTP 

WWTP Alternative Advantages Disadvantages 

Rehabilitation/Replacement 

of existing WWTP 

Continue operation at this plant as it 

currently exists. 

WWTP is operating at 40% of capacity which is a 

low operating efficiency; the existing treatment 

trains are all package plants which have a limited 

useful life.  

Develop this WWTP into a 

large, regional WWTP 

Provides opportunity to establish a more 

efficient, regional WWTP in eastern part of 

the City 

Higher cost than diverting to a downstream WWTP; 

still leaves multiple WWTPs in operation within the 

City. 

Divert WWTP flow to SB-

FB WWTP 

Eliminate treatment requirements in this 

utility district service area 

Initial capital cost for transfer pipeline to this 

facility 

Notes: 

WWTP alternative in bold text denotes recommendation discussed further in Section 4. 

 

The recommended alternative for the Mustang Bayou WWTP is to also divert this flow to 

an offsite WWTP, ultimately to the SB-FB WWTP. 

 

3.3.6 Palmer Plantation WWTP 

The Palmer Plantation WWTP is approximately 25 years old, and has not undergone a 

rehabilitation of the plant. The WWTP is rated for 0.6 MGD, and it is operating at 0.3 

MGD, or at 50% loading. With the current condition of the structure and equipment, the 

facility can also be expected to continue treating wastewater while meeting permit limits 

for the next 5-10 years without major replacement of equipment. Since the primary 

structure is concrete, the structure should be expected to last for another 10-15 years. 
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However, the equipment is approaching the end of its useful life and will likely need 

replacement within the next 5-10 years. Benefits and disadvantages for both alternatives 

are discussed in Table 3-7. 

 

Table 3-7 

Consolidation Alternatives for Palmer Plantation WWTP 

WWTP Alternative Advantages Disadvantages 

Rehabilitation/Replacement 

of existing WWTP 

Continue operation at this plant as it 

currently exists. 

WWTP discharges into a regulated watershed and 

will likely require additional treatment upgrades to 

meet effluent limitations. 

Divert WWTP flow to SB-

FB WWTP 

Eliminates treatment requirements in this 

utility district. 

May be lower cost to divert to nearby Quail 

Valley UD WWTP. 

Notes: 

WWTP alternative in bold text denotes recommendation discussed further in Section 4. 

 

The recommended alternative for the Palmer Plantation WWTP is to divert this flow to 

an offsite WWTP, ultimately to the SB-FB WWTP. 

 

3.3.7 Quail Valley UD WWTP 

The Quail Valley UD WWTP (shared with Thunderbird UD) is approximately 35 years 

old, though it continually undergoes rehabilitation on an annual basis. The age and 

condition of the plant require a full plant overhaul, though to date, the work completed 

has been in bits and pieces throughout the plant site. The WWTP is rated for 4.0 MGD, 

but it is operating only at 1.5 MGD, or at 38% loading. However, while the plant is rated 

for 4.0 MGD, it is not certain whether this full treatment capacity still exists. For 

example, the 4.0 MGD rating was based on the original plant design which only required 

removal of BOD and did not have an enforced ammonia limit as it currently does. 

Therefore, it is likely that the effective treatment capacity may be more in the range of 

2.0-3.0 MGD. 

 

With the current condition of the structures and equipment, the facility should be 

expected to continue treating wastewater while meeting permit limits for the next 5-10 

years without major replacement of equipment. Since the primary structure is concrete, 

the structure should be expected to last for another 5-plus years. However, the structures 

and equipment are approaching the end of their respective useful lives and will likely 

need a major rehabilitation and/or replacement of the majority of the structures and 

equipment within the next 5 years. 

 

In addition, the treatment process used at the WWTP is a pure oxygen process, which is 

extremely energy-intensive, especially for the actual flow being treated at the plant. The 

pure oxygen system produces liquid oxygen, which is injected into the treatment reactors 

(sealed aeration basins) to maintain a higher biomass concentration to provide treatment 

of wastewater in a smaller basin with a shorter HRT. Excess liquid oxygen is stored in 

pressurized tanks onsite, and becomes a safety issue as the tanks age. Considering the age 
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and condition of the equipment, it may be prudent to consider overhauling the treatment 

plant’s secondary process and return to a more conventional form of aerated treatment. 

 

The City would prefer to maintain treatment at this facility mainly because it provides a 

substantial supply of § 210 reclaimed water for the nearby golf course, so any potential 

offsite diversions would need to maintain the reclaimed water for irrigation at the golf 

course. Benefits and disadvantages for each alternative are discussed in Table 3-8. 

 

Table 3-8 

Consolidation Alternatives for Quail Valley UD – Thunderbird UD WWTP 

WWTP Alternative Advantages Disadvantages 

Rehabilitation/Replacement 

of existing WWTP 

Continue operation at this plant as it 

currently exists. 

WWTP is operating at 38% capacity, which is a 

low operating efficiency; requires additional 

treatment staff to operate this plant and nearby 

WWTPs. WWTP discharges into a regulated 

watershed and will likely require additional 

treatment upgrades to meet effluent limitations. 

Develop this WWTP into 

Regional WWTP 

Regional WWTP in the central part of the 

City. 

The facility may not be able to consistently treat 

additional flow from other utility district areas. 

Divert WWTP flow to SB-

FB WWTP 

Eliminate treatment requirements in this 

utility district service area. 

Initial capital cost for transfer pipeline to this 

facility. 

Notes: 

WWTP alternative in bold text denotes recommendation discussed further in Section 4. 

 

The recommended alternative for the Quail Valley UD WWTP is to divert this flow to an 

offsite WWTP, ultimately to the SB-FB WWTP. This alternative would also include the 

construction of a 0.5 MGD reclaimed water pump station and transmission system at the 

SB-FB WWTP site to provide a continued supply of reclaimed water back to the Quail 

Valley Country Club.  

 

3.3.8 Sienna Plantation North WWTP 

The Sienna Plantation wastewater collection system is divided into two service areas 

separated by Flat Bank Creek. The regions north of Flat Bank Creek currently are treated 

with a package plant - Sienna North WWTP. The WWTP is approximately 10 years old 

and it is rated for 0.9 MGD. It is operating only at 0.3 MGD, or at 33% loading. With the 

current condition of the structure and equipment, the facility should be expected to 

continue treating wastewater while meeting permit limits for the next 10-15 years without 

major replacement of equipment.  

 

Two alternatives may be feasible for this facility, including rehabilitation and/or 

replacement of the WWTP structure and equipment over the next 10-15 years or 

diversion of wastewater flow to the SB-FB WWTP. Potential diversion of the plant flow 

to the nearby Palmer Plantation WWTP was not considered as the Palmer Plantation 

WWTP is also being evaluated for diversion to the SB-FB WWTP. Benefits and 

disadvantages for both alternatives are discussed in Table 3-9. 

 



 

Enprotec / Hibbs & Todd, Inc. City of Missouri City, Texas 

January, 2012  Regional Water and Wastewater Planning Study 

 3-11 

Table 3-9 

Consolidation Alternatives for Sienna Plantation North WWTP 

WWTP Alternative Advantages Disadvantages 

Rehabilitation/Replacement 

of existing WWTP 

Continue operation at this plant as it 

currently exists. 

WWTP is operating at 33% of capacity which is a 

low operating efficiency; requires additional staff to 

operate this plant and nearby WWTPs.  

Divert WWTP flow to SB-

FB WWTP 

Eliminate treatment requirements in this 

utility district service area. 

Initial capital cost for transfer pipeline to this 

facility. 

Notes: 

WWTP alternative in bold text denotes recommendation discussed further in Section 4. 

 

The recommended alternative for the Sienna North WWTP is to divert this flow to an 

offsite WWTP, ultimately to the SB-FB WWTP.  

   

  3.3.9 Sienna Plantation South WWTP 

The Sienna Plantation wastewater collection system south of Flat Bank Creek currently is 

conveyed to a 1.2 MGD package WWTP (Sienna South WWTP). The Sienna South 

WWTP is approximately 20 years old and is in a fairly dilapidated condition. The WWTP 

is rated for 1.2 MGD, and it is operating at roughly 1.1 MGD, or at 92% loading. With 

the current condition of the structure and equipment, the facility should be expected to 

continue treating wastewater while meeting permit limits for the next 5-10 years without 

major replacement of equipment.  

 

Two key issues that are related to flow loading need to be addressed with this facility. 

The WWTP is currently in noncompliance with the TCEQ 75/90 rule. However, since the 

service area for this WWTP is completely built out, this means that additional treatment 

capacity is not needed for growth. However, the current flow loading also allows for very 

little buffer for treatment upsets at the plant, so the plant is currently operating right at the 

edge of its capabilities and excursions from the permit limits could be expected on 

occasion. Diversion of flows from this WWTP to another WWTP should occur as soon as 

feasible. 

 

Two alternatives may be feasible for this facility, including rehabilitation and/or 

replacement of the WWTP structure and equipment over the next 5-10 years or diversion 

of wastewater flows to an offsite WWTP. Potential diversion of the plant flow to the 

nearby Sienna North WWTP was not considered as the current flow loading at the Sienna 

South WWTP would overload the treatment capacity of the Sienna North WWTP. 

Benefits and disadvantages for each alternative are discussed in Table 3-10. 
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Table 3-10 

Consolidation Alternatives for Sienna Plantation South WWTP 

WWTP Alternative Advantages Disadvantages 

Rehabilitation/Replacement 

of existing WWTP 

Continue operation at this plant as it 

currently exists. 

WWTP is operating at 92% of capacity, which is 

too high to maintain efficiency; requires additional 

staff to operate this plant and nearby WWTPs.  

Divert WWTP flow to SB-

FB WWTP 

Eliminate treatment requirements in this 

utility district service area. 

Initial capital cost for transfer pipeline to this 

facility. 

Notes: 

WWTP alternative in bold text denotes recommendation discussed further in Section 4. 

 

The recommended alternative for the Sienna South WWTP is to divert this flow to an 

offsite WWTP, ultimately to the SB-FB WWTP.  

 

 3.3.10 Southwest Harris County MUD #1 WWTP 

The Southwest Harris County MUD #1 WWTP is approximately 20 years old though it 

has recently undergone a minor rehabilitation (cleaning and minor structural/equipment 

repairs). The WWTP is rated for 0.4 MGD, but it is operating at 0.1 MGD, or at 25% 

loading. With the current condition of the structure and equipment, the facility can be 

expected to continue treating wastewater while meeting permit limits for the next 5-10 

years without major replacement of equipment. Since the primary structure is concrete, 

the structure should be expected to last for another 20-plus years. However, the 

equipment is approaching the end of its useful life and will likely need replacement 

within the next 10 years. 

 

Therefore, four alternatives may be feasible for this facility, including rehabilitation 

and/or replacement of the WWTP structure and equipment over the next 5-10 years, 

diversion of the entire plant influent flow to the nearby Harris County WC&ID – Fondren 

Road WWTP, diversion of wastewater flow to the nearby WC&ID #2 utility district, or 

diversion to an expanded SB-FB WWTP. Benefits and disadvantages for each alternative 

are discussed in Table 3-11.  
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Table 3-11 

Consolidation Alternatives for Southwest Harris County MUD #1 WWTP 

WWTP Alternative Advantages Disadvantages 

Rehabilitation/Replacement 

of existing WWTP 

Backup in case of any problems at the Harris 

County - Fondren Road WWTP. 

WWTP is operating at 25% capacity, 

which is a low operating efficiency; 

requires additional treatment staff to 

operate this plant and the nearby Harris 

County - Fondren Road WWTP. 

Divert WWTP flow to 

Fondren Road WWTP 

Increase in treatment efficiency by 

combining plant flows in a Regional WWTP 

in the north part of the City. 

No backup in case of any problems at 

the Harris County - Fondren Road 

WWTP. 

Divert WWTP flow to 

WC&ID #2 

Eliminate treatment requirements in this 

utility district service area. 

No backup in case of any problems at 

the WC&ID #2 WWTP. 

Divert WWTP flow to SB-

FB WWTP 

Eliminate treatment requirements in this 

utility district service area. 

Initial capital cost for transfer 

pipeline to this facility; this 

alternative may not be cost-effective 

unless the nearby WWTPs are 

considered in this alterative as well. 
Notes: 

WWTP alternative in bold text denotes recommendation discussed further in Section 4. 

 

The recommended alternative for the Southwest Harris County MUD #1 WWTP is to 

divert this flow to an offsite WWTP, ultimately to the SB-FB WWTP.  

 

3.3.11 SB-FB Regional WWTP 

The SB-FB WWTP is approximately 20 years old though it was recently expanded in 

2010. The plant is in very good condition and is ready to begin accepting limited flows 

from other facilities. The WWTP is rated for 3.0 MGD, and it is operating only at 1.5 

MGD, or at 50% loading. While the plant is rated for 3.0 MGD, the ultimate build-out 

capacity for the WWTP could be as high as 6.0 MGD if the existing extended aeration 

secondary process continues to be used. However, if a more efficient treatment process is 

used, the ultimate capacity for this plant site could easily be expanded to more than 20.0 

MGD. Discussion on WWTP process alternatives for this facility is included later in 

Section 3.5.  

 

With the current condition of the structure and equipment, the facility can be expected to 

continue treating wastewater while meeting permit limits for the next 25-30 years without 

major replacement of equipment. However, depending on the flows diverted to this 

facility, an additional expansion will likely be needed within the next 5-10 years. 

 

Due to the age of the new improvements, only one alternative has been evaluated for this 

facility which is the expansion of this plant into a new super-regional WWTP at this site. 

Diversion to nearby WWTPs was not considered since additional flow to nearby WWTPs 

would exceed those plants’ treatment capacities. In addition, the City would prefer to 

maximize treatment at this facility as it provides the most efficient diversion of effluent 

for use with a potential bed and banks permit. Advantages and disadvantage for the one 

alternative are discussed in Table 3-12. 
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Table 3-12 

Consolidation Alternatives for SB-FBWWTP 

WWTP Alternative Advantages Disadvantages 

Develop this WWTP into a 

large, regional WWTP 

Provides opportunity to establish a more 

efficient, regional WWTP in western part 

of the City. 

Difficult to obtain buy-in with multiple utility 

districts; would need to adjust administration 

requirements for billing for the multiple service 

areas and address fear of loss of control. 

 

The recommended alternative for the SB-FB WWTP is to continue expansions at the 

existing plant to develop a large, single regional WWTP at this plant site. While the 

ultimate capacity of the SB-FB WWTP would be limited to 6.0 MGD using the existing 

extended aeration process design, it would be more cost-effective to design future 

expansions around a much more efficient treatment process such as a sequencing batch 

reactor (SBR) to increase ultimate build-out capacity to more than 20.0 MGD. For 

example, a 16.0 MGD, four-basin SBR system could be constructed in roughly the same 

footprint as the required footprint for the proposed, two future extended aeration basins. 

Discussion of process alternatives for this facility is included later in Section 3.5. Costs 

for this alternative have been developed and are included in Section 4. 

 

3.4 Wastewater Operation and Maintenance Alternatives 
 

In evaluating the WWTPs, multiple plant issues were reviewed that could impact O&M 

costs, such as the age and condition of the structures and equipment, type of treatment 

process, flow loading as compared to treatment capacity, type of control systems to 

reduce power consumption, and O&M effort and methods of solids handling. Anticipated 

O&M costs for the existing 11 WWTPs as compared to a single, regional WWTP, or as 

compared to several regional facilities are estimated. The following sections cover the 

basis for development of O&M costs and the comparisons of the various WWTPs in the 

Study area. 

 

  3.4.1 Comparison of O&M Costs for Small WWTPs versus Regional WWTPs 

The goal of this subsection is to review the method of developing O&M costs for new 

and older WWTPs in this Study, and determining the cost impact of issues such as under- 

or overloading, type of treatment process, energy use efficiency, solids handling 

efficiency and level of automation. The intent of developing various O&M costs in this 

Study is to provide the basis for evaluation of each of the existing WWTPs with regard to 

whether it is more efficient and cost-effective to maintain multiple WWTPs or to 

consolidate the WWTPs. 

 

In the past, EPA developed cost curves for various types of WWTPs which accounted for 

type of process, whether a facility was a conventional treatment system or a package 

plant system, and flow loading and method of solids handling. At the time, factors such 

as energy efficiency and level of automation from control systems had very little impact 

on the cost curves, as control components such as variable frequency drives were being 

used in few WWTPs at the time. As a result, the original EPA cost curves for WWTP 
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O&M have been updated and revised over the years to develop more current costs. The 

O&M cost models used in this Study were based on EPA cost curves with revisions made 

for newer treatment technologies and improvements in efficiency-enhancing technologies 

such as variable frequency drives and automated control systems. 

 

WWTPs are typically operated most efficiently at 60-80% of their rated capacities to 

maximize operation of pumps, blowers and other equipment. Some treatment plants 

incorporate additional equipment such as variable frequency drives to essentially “turn 

down” power requirements for equipment to reduce energy usage throughout the plant 

when operating at lower than optimal flow rates. Most package plants are not designed 

with this goal in mind, and only operate efficiently when the plant operates close to the 

permitted flow rate.  

 

In addition to flow underloading, many of the WWTPs also utilize aerobic digestion for 

onsite sludge storage until such time as a third-party solids handling company can haul 

the liquid sludge offsite and either use it for beneficial land application or send the liquid 

sludge to a landfill for ultimate disposal. Aerobic digestion allows for reduction of solids 

in the sludge by aerobically treating the sludge at a higher rate (5-10 mg/L of dissolved 

oxygen) than in the normal CMAS process (2 mg/L of dissolved oxygen). Unfortunately, 

some of the WWTPs in this Study pay for offsite sludge hauling at a cost per gallon, 

which means that the aerobic digestion provides very little benefit in reduction of hauling 

cost as opposed to the high energy cost. Impacts of solids handling will also be addressed 

in the development of O&M costs for the various WWTPs. 

 

Projected annual O&M cost for a brand new, conventional 0.1 MGD facility (operating at 

60-80% capacity) is roughly $75,000, while a 1.0 MGD facility (operating at 60-80% 

capacity) would be roughly $400,000, and a 10.0 MGD facility (operating at 60-80% 

capacity) would be roughly $1,550,000. Therefore, as the size of the WWTP increases, 

economies of scale impact the O&M cost (and capital cost), and the O&M cost per 1,000 

gallons treated continues to drop with an increasingly larger WWTP. However, as a 

WWTP deteriorates, the annual cost of operation increases at a lesser or greater rate, 

depending on the type of treatment process, type of plant (conventional vs. package), 

level of automation and energy use, and method of solids handling and ultimate disposal.  

 

To review the impacts on the annual O&M cost for a WWTP, several additional cost 

factors were considered for this analysis. Multipliers for the cost factors were determined 

based on observations of cost impacts seen at various WWTPs through discussion with 

operators and engineering experience.  

 

 Cost addition multiplier depending on type of WWTP. Package plant ultimately 

costs more to operate and maintain than conventional systems; therefore, the 

conventional plant is the baseline with a 1.0 multiplier and a package plant uses a 

1.25 multiplier; 

 

 Cost reduction multiplier to allow for underloading of WWTPs as a cost savings; 
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 Cost addition multiplier for equipment such as pump and blower systems that are 

not designed to operate at reduced energy requirements when underloaded. A site-

specific multiplier was selected based on the equipment at each facility; 

 

 Cost addition multiplier for age and condition of structure and equipment (e.g. the 

older a system is, the greater the O&M effort to keep the system operational). The 

multiplier was calculated using 1 + 0.1 per 5 years of age; 

 

 Cost addition multiplier for onsite aerobic digestion of solids; 

 

 Cost addition multiplier for hauling liquid sludge offsite, as opposed to 

dewatering onsite and hauling offsite as a dry solids cake; and 

 

 Cost addition multiplier for limited or no automation of plant processes (less 

automation means greater operator onsite support of plant processes is required). 

 

An example calculation for the SWHC MUD #1 WWTP is shown below. 

 

 Plant Rating: 0.4 MGD; 

 

 O&M Cost for New 0.4 MGD Conventional WWTP: $180,000 per year (this 

would be the anticipated annual operational cost for a brand new 0.4 MGD 

conventional WWTP, operated at 60-80% capacity); 

 

 Type of WWTP – Package Plant: 1.25 x $180,000 = $225,000; 

 

 Plant Loading: 0.1 MGD – 0.1/0.4 = 0.25 x $225,000 = $56,250; 

 

 Loss of energy savings on equipment: 1.2 x $56,250 = $67,500; 

 

 Plant Age: 20 years - 1.4 x $67,500 = $94,500; 

 

 Onsite aerobic digestion of solids: 1.25 x $94,500 = $118,125; 

 

 Hauling liquid sludge offsite: 1.25 x $118,125 = $147,656; and 

 

 Lack of automation of plant processes: 1.2 x $147,656 = $178,000. 

 

While this WWTP is currently operating at only 25% of its rated capacity, cost factors 

regarding how the system is designed, operated and maintained can have a substantial 

impact in the O&M cost for each separate facility. Adjusted O&M costs (taking into 

account the cost factors listed above) have been developed for each WWTP to increase 
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the base O&M cost (developed using updated cost models) which would be anticipated 

for a new facility operating at full capacity.  

 

As the age of each WWTP increases, the adjusted annual O&M cost will continue to 

increase unless substantial rehabilitation improvements are completed. Associated O&M 

costs for each existing facility are listed in Table 3-13. 

 

Table 3-13 

Projected O&M Costs at Current Flow Rates 

Name 

Base 

O&M 

Cost 

(per 

year) 

Multiplier 

for Type 

of Plant 

Multiplier 

for Flow 

Loading 

Multiplier 

for Loss 

of Energy 

Savings 

Multiplier 

for Age 

and 

Condition 

Multiplier 

for Solids 

Digestion 

Multiplier 

for 3rd 

Party 

Handling 

of Solids 

Multiplier 

for Level of 

Automation 

and 

SCADA 

Support 

Adjusted 

O&M 

Cost (per 

year) 

Blue Ridge 

West MUD 

WWTP 

$435,000 1.25 0.58 1.1 1.4 1.25 1 1.1 $665,000 

Fort Bend 

County MUD 

#26 WWTP 

$220,000 1.25 0.6 1.2 1.6 1.25 1.25 1.2 $594,000 

Harris County 

MUD #122 

WWTP 

$130,000 1.25 0.4 1.2 1.4 1.25 1.25 1.2 $205,000 

Harris County 

WC&ID - 

Fondren Road 

WWTP 

$253,000 1.25 0.33 1.2 1.6 1.25 1.25 1.2 $380,000 

Mustang 

Bayou 

Regional 

WWTP 

$400,000 1.25 0.4 1.2 1.1 1.25 1.25 1.2 $495,000 

Palmer 

Plantation 

WWTP 

$253,000 1 0.5 1.2 1.6 1.25 1.25 1.2 $456,000 

Quail Valley 

UD WWTP 
$780,000 1 0.375 1.75 1.7 1 1 1.2 $1,045,000 

Sienna North 

WWTP 
$360,000 1.25 0.33 1.2 1.2 1.25 1.25 1.2 $405,000 

Sienna South 

WWTP 
$422,000 1.25 0.92 1 1.4 1.25 1.25 1.2 $1,270,000 

Southwest 

Harris County 

MUD #1 

WWTP 

$180,000 1.25 0.25 1.2 1.4 1.25 1.25 1.2 $178,000 

SB-FB Bank 

Regional 

WWTP 

$652,000 1 0.5 1.1 1.1 1 1 1 $395,000 
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  3.4.2 Project O&M Costs for Regional WWTPs 

As discussed previously, O&M cost projections have been developed for informational 

purposes only. Since it may or may not be feasible to consolidate the entire City 

wastewater service area into a single treatment plant, O&M cost projections have been 

developed for one consolidated, single treatment plant and for several, smaller regional 

WWTPs in the Study area for comparison.  

 

   3.4.2.1 Projected O&M Costs for a Super-Regional WWTP 

The existing WWTPs in the City’s Study area provide an approximate total 

treatment capacity of 13.75 MGD. While the current flow loading is roughly only 

6.55 MGD, or 48%, the flow loading matches fairly close to the current percent of 

development within the City limits and ETJ. At build-out, the projected 

wastewater production will be roughly 16.4 MGD (per wastewater projections 

from Section 1). Therefore, it would be reasonable to develop costs for a single 

regional treatment facility based on an assumed capacity of 16.4 MGD to allow 

for continued future growth. The anticipated annual O&M cost for a brand new, 

super-regional 16.4 MGD WWTP would be approximately $2,217,000 per year, 

operating at 60-80% capacity. However, similar to the O&M cost evaluation of 

the SB-FB WWTP, the super-regional WWTP would not be operated at full flow 

loading at this time, and so the adjusted O&M cost would be roughly $1,029,000 

per year. Also note that this cost does not include the additional O&M costs for 

the regional lift stations required to transfer wastewater from the various service 

areas in the City to this one treatment location, which at full build-out would be 

approximately $100,000 to $300,000 per year, depending on ultimate pump and 

pipeline sizing. These costs were developed to compare against total O&M costs 

for multiple, smaller regional WWTPs discussed as follows. 

 

   3.4.2.2  Projected O&M Costs for a Several Regional WWTPs 

If the City were to instead develop several sites throughout the Study area as 

smaller regional WWTPs, the cost for new lift stations should be somewhat 

reduced though it is expected that the total O&M cost for the multiple regional 

WWTPs would be higher than for a single regional facility. Refer to Table 3-14 

for projected O&M costs for multiple regional WWTPs, utilizing both the 

Fondren Road and Quail Valley UD WWTP sites as regional plant sites. The costs 

in Table 3-14 assume that the new Sienna South Regional WWTP is not yet in 

operation (cost to operate existing Sienna South WWTP is much higher than for a 

new conventional regional WWTP) and that a more permanent, conventional 

treatment system has not yet been constructed at the Mustang Bayou site (O&M 

cost would be much lower for a conventional system). 
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Table 3-14 

Projected O&M Costs for Multiple Regional WWTPs - Scenario 1 

Name 

Base 

O&M 

Cost  

(per year) 

Multiplier 

for Type of 

Plant 

Multiplier 

for Flow 

Loading 

Multiplier 

for Loss of 

Energy 

Savings 

Multiplier 

for Age 

and 

Condition 

Multiplier 

for Solids 

Digestion 

Multiplier 

for 3rd 

Party 

Handling 

of Solids 

Multiplier 

for Level 

of 

Automatio

n and 

SCADA 

Support 

Adjusted 

O&M Cost 

(per year) 

New Regional 

Plant at the 
Fondren Road 

WWTP Site 

$460,000 1 0.27 1.1 1.1 1 1 1 $149,000 

New Regional 

Plant at the Quail 
Valley UD 

WWTP Site 

$780,000 1 0.69 1.1 1.1 1 1 1 $649,000 

New Regional 

Plant at the SB-

FB WWTP Site 

$845,000 1 0.47 1.1 1.1 1 1 1 $478,000 

Existing Mustang 
Bayou WWTP 

Site 

$400,000 1.25 0.4 1.2 1.1 1.25 1.25 1.2 $495,000 

Sienna South 
WWTP 

$422,000 1.25 0.92 1 1.4 1.25 1.25 1.2 $1,270,000 

Total $3,041,000 

 

Since the total projected O&M for multiple regional WWTPs appears to be three 

times higher than the cost to operate one single regional WWTP, it would be more 

cost-effective to construct a single regional WWTP rather than to maintain several 

smaller regional WWTPs. However, final recommendation of a WWTP 

consolidation scenario should be based on the capital cost, annual O&M cost and 

ultimately, the 30-year life cycle costs, which incorporates both capital and O&M 

costs. These costs have been developed and are discussed in Section 4. 
 

3.5 Process Alternatives for Regional WWTP Scenarios 
 

As discussed previously, there are currently four different secondary treatment processes 

in use throughout the various WWTPs in the Study area. The existing treatment processes 

used are extended aeration, CMAS, contact-stabilization and pure oxygen. Of these four 

processes, the contact-stabilization process is not designed for removing ammonia, which 

is now a common permit limit; therefore, it should certainly not be considered for further 

implementation in any regional WWTP scenario, as any scenario will require ammonia 

removal as part of its treatment requirements. 

 

  3.5.1 Process Alternatives 

Potential treatment processes that should be considered for implementation in future 

regional WWTP improvements are as follows: 

 

 Extended Aeration (EA); 

 Conventional Mixed Aerated Sludge (CMAS); 
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 Pure Oxygen (PO); 

 Sequencing Batch Reactor (SBR); 

 Modified Ludzack-Ettinger (MLE); 

 Biological Nutrient Removal (BNR); and 

 Membrane Bio-Reactor (MBR). 
 

The advantages and disadvantages of the various process alternatives are listed in Table 

3-15. 

 

Table 3-15 

Advantages and Disadvantages of WWTP Process Alternatives 

Process 

Designed 

for 

Ammonia 

Removal 

Designed 

for Total 

Nitrogen 

Removal 

Designed 

for 

Phosphorus 

Removal 

Requires 

Clarifiers for 

Solids 

Separation 

Process 

Commonly Used 

for WWTPs 

Larger than 1.0 

MGD 

Typical 

Maximum 

Organic 

Loading (lb 

per 1,000 cf) 

Buildout 

Capacity at SB-

FB WWTP Site 

Based on this 

Process 

Typical 

Process 

Capital Cost 

per Gallon 

EA Yes No No Yes No 15 6.0 MGD $3.00 

CMAS Yes No No Yes Yes 35 12.0 MGD $4.00 

PO No No No Yes No 45 10.0 MGD $6.00 

SBR Yes Yes No No Yes 35 20.0+ MGD $2.00 

MLE Yes Yes No Yes Yes 35 12.0 MGD $5.00 

BNR Yes Yes Yes Yes Yes 35 16.0 MGD $6.00 

MBR Yes Yes Yes No Yes 50+ 20.0+ MGD $10.00 

 

While processes such as extended aeration and pure oxygen can be constructed for 

WWTPs with capacities greater than 1.0 MGD, they typically are limited to 1.0 MGD in 

size due to inherent difficulties in construction or in cost of equipment. With extended 

aeration as an example, the organic loading allowed by the TCEQ for design is so low 

that the structure required is usually three times larger than other process alternatives. 

However, in selecting a recommended process for the improvements in any of the 

regional WWTP scenarios, it is generally necessary to strike a balance among cost of 

construction, footprint of the process and complexity of the process. The prioritized goals 

were first cost of construction and then expandability potential at a given site. In looking 

at potential improvements in any of the regional WWTP scenarios, the process 

recommended for implementation is an SBR process. 

 

  3.5.2 SBR Process 

SBR is an activated sludge process designed to operate in a true batch mode with aeration 

and sludge settling both occurring in the same basin. The major differences between SBR 

and CMAS are that the SBR basin carries out the functions of equalization, aeration and 

sedimentation in a time sequence rather than in the conventional space sequence of 

CMAS. In addition, an SBR system can be designed with the ability to treat a wide range 

of influent volumes, whereas CMAS is based on a fixed influent flowrate. SBRs produce 
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sludge with good settling properties providing the influent wastewater is admitted into the 

aeration in a controlled manner.  

 

Controls range from a simplified float and timer based system (older systems) with a 

programmable logic controller (PLC) to a PC-based supervisory control and data 

acquisition (SCADA) system (newer systems) with color graphics using either flow 

proportional aeration or DO-controlled aeration to reduce aeration as necessary, to reduce 

energy consumption, and to enhance the removal of BOD and nutrients. An appropriately 

designed SBR process is a unique combination of equipment and software. Working with 

automated control reduces the number of operators, skill and attention requirements.  
 

The operating principles of an SBR process are characterized in five discrete cycles: 

 

1. Mix Fill 

2. React Fill 

3. React 

4. Settle 

5. Decant / Waste Solids 

 

Following the fifth step in the process, the SBR is ready to start back at Step 1 and begin 

receiving new influent wastewater flow. 

 

   3.5.2.1 Mix Fill 

The influent wastewater is distributed throughout the settled sludge through the 

influent distribution manifold to provide good contact between the 

microorganisms and the influent wastewater. The influent can be either pumped in 

or allowed to flow in by gravity. Most of this step occurs without aeration to 

create an environment that favors the growth of microorganisms with good 

settling characteristics. Aeration begins at the end of this period. An example 

graphic of this cycle is provided. The graphics for each step are based on Aqua 

Aerobic brand system, though all SBR manufacturers design around the same five 

basic process periods. Note that in the mix fill diagram, the influent line (brown) 

is active, showing influent filling. The grey line is the inactive air line to the air 

diffusers. The vertical line extending into the basin is the float level. The center 

float is the mixer/aerator and the equipment on the left is the decanter.  
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   3.5.2.2 React Fill 

The influent wastewater continues to be distributed throughout the settled sludge 

through the influent distribution manifold to provide good contact between the 

microorganisms and the influent wastewater. Most of this step occurs with 

aeration to create an environment that balances energy usage while reducing BOD 

and ammonia. Aeration begins at the start of this cycle and operates intermittently 

based on operator input. An example graphic of this cycle is shown as follows. 

Note that in the react fill diagram, the influent line (brown) is still active, showing 

influent filling, and the air line (green) is also active, reflecting aeration through 

the diffusers. 
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   3.5.2.3 React 

During this cycle, aeration continues until complete removal of BOD and  

ammonia is achieved. After the BOD is consumed, the microorganisms enter into 

a famine stage. During this stage some microorganisms will die because of the 

lack of food (BOD) and will help to reduce the volume of the settling sludge. The 

length of the aeration period determines the degree of BOD consumption and 

ammonia removal. An example graphic of this cycle follows. Note that in the 

react diagram, only the air line (green) is active, reflecting only aeration in this 

cycle. 

 

 
 

   3.5.2.4 Settle 

Aeration is stopped at the settle stage and solids separation takes place, leaving 

clear, treated effluent above the sludge blanket (basin now operates as a clarifier). 

During this clarifying period, no liquids should enter or leave the tank to avoid 

turbulence and solids carryover in the effluent. An example graphic of this cycle 

is included. Note that in the settle diagram, no lines are active, indicating that the 

system is completely stopped, to allow for settling of sludge. 
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   3.5.2.5 Decant / Waste Solids 

The decant / waste solids period is characterized by the withdrawal of treated 

effluent from approximately two feet below the surface of the mixed liquor by the 

floating decanter while preventing solids carryover in the effluent. This removal 

must be done without disturbing the settled sludge to prevent solids carryover in 

the effluent. Sludge is then wasted to a nearby sludge storage tank or digester. The 

frequency of sludge wasting ranges between once each cycle to once every two to 

three months depending upon system design. An example graphic of this period is 

shown as follows. Note that in the decant diagram, the decant line (blue) is active, 

indicating that the system is decanting the top liquid layer as effluent, which goes 

to either filtration or final disinfection before discharge. Wasting of sludge also 

occurs in this cycle. 
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3.6 Use of Reclaimed Water 
 

Within the Study area there has been very little use of reclaimed water. Reclaimed water 

use has typically been limited to the City’s use of effluent from the Quail Valley UD 

WWTP for irrigation of the golf course. The average daily usage is approximately 

300,000-400,000 gallons per day (gpd). Therefore, of the average effluent produced each 

day (6.55 MGD), roughly 94% of the current effluent produced (6.25 MGD) is 

discharged to waterways ultimately draining to the Brazos River. As the City begins 

converting part of the Study area to usage of surface water per the Joint GRP 

requirements, efficient management of all potential water supply sources is critical to the 

City. Regardless of whether all the existing WWTPs are selected for consolidation by the 

City, potential reclaimed water use in each area should be researched thoroughly to 

determine areas of drinking water demand reduction via use of reclaimed water for non-

potable uses, such as irrigation. 

 

  3.6.1 Regional Bed and Banks Permit 

Generally about 60% of all water diverted from Texas’ rivers and streams or groundwater 

pumped for municipal purposes enters the state’s watercourses as discharges of treated 

effluent from WWTPs. Once considered a threat to surface water supplies, due in part to 

actual or perceived water quality concerns, the value of this treated effluent is now 

clearly recognized. This is evidenced by a much heightened interest in reuse projects to 

meet current and future increased municipal demands. Further, the concept of reuse is 

included in nearly every Senate Bill 1 regional plan. Treated wastewater effluent 

discharged into Texas’ rivers also helps meet downstream water needs, including those of 

the environment and agriculture.
1
 

 
1
Texas Water Rights and Wastewater Reuse, Prepared by the Reuse Committee of the TWCA 
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In water rights permitting, reuse is the use of surface water which has already been 

beneficially used once under a water right, or the use of groundwater which has been 

used per 30 (TAC § 297.1(44). There are two types of reuse: indirect reuse and direct 

reuse. Indirect reuse is the reuse of water, usually effluent, which is placed back into the 

river or stream (referred to as “return flow”). This generally occurs when a WWTP 

discharges effluent into a stream and either the discharger or another person or entity 

diverts the effluent further downstream to use again. A bed and banks authorization under 

the Texas Water Code § 11.042 is required for the use of the watercourse to transport the 

water for reuse. In contrast, direct reuse occurs when effluent from a WWTP is piped 

directly to a place where it is used.  

 

Municipalities have increasingly looked to their effluent as an additional water resource 

and the City is no exception. Currently, under the auspices of the Joint GRP Group with 

the City as the Sponsor, a regional bed & banks permit is being pursued. The Project will 

consist primarily of the following tasks: 

 

 Preparation of the Bed and Banks Permit Application(s), which includes data 

collection, financial development and map preparation; 

 

 Submit initial application to the TCEQ; 

 

 Respond to the TCEQ Requests for Information; 

 

 Prepare and Submit Accounting Plan; 

 

 Coordinate with and support the City in response/negotiations with any permit 

protestants; 

 

 Work with Staff and outside legal counsel in support of the application process; and 

 

 Work with the TCEQ throughout the process to ensure approval to the best extent 

possible. 

 

A summary of the WWTPs and their associated effluent discharges included in this 

project are shown in Table 3-16. 
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Table 3-16 

Potential Bed and Banks Flows 

Plant 
Source 

Water 
Permit No. 

Authorized 

Discharge 
2010 

(MGD 
Annual Average 

Discharge 

Acre-ft / year) (MGD 

 
Acre-ft / year) 

SB-FBRegional WWTP 
GW / 

SW 
WQ0013873001 

6 1.322 

6,721 1,481 

Mustang Bayou GW WQ0013873002 
0.95 0.395 

1,064 442 

Palmer Plantation MUD No. 1 GW WQ0012937001 
0.6 0.316 

672 353 

Quail Valley UD GW WQ0011046001 
4 1.309 

4,481 1,467 

Sienna Plantation MUD No. 1 
GW / 

SW 
WQ0014100001 

0.902 0.324 

1,010 363 

      
  

Totals 
    12.452 3.666 

13,948 4,106 

 

As the sponsor, the City intends to apply for the total permitted discharge of 13,948 ac-ft 

per year. However, if the City decides to pursue consolidating more WWTPs into the SB-

FB WWTP, the City could gain a greater benefit of more flow to apply for in the 

proposed Bed and Banks permit. For example, if all the existing WWTPs were 

consolidated into the SB-FB WWTP, the City could apply for the potential total plant 

flow less reuse demands at Quail Valley UD, of 16.0 MGD, or 17,924 acre-ft per year. In 

addition, at current City wastewater flows, with approval of the Bed and Banks permit, 

the City should be able to utilize (less Quail Valley UD reuse flow) up to 6.18 MGD, or 

6,923 acre-ft per year. 

 

Currently the City’s consultant is assembling the data and calculating the carriage losses. 

It is anticipated that an application will be submitted in early November 2011. 
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Section 4: Costs for Recommended Consolidation Projects 
 

 

4.1 Costs for Recommended Water Projects 
 

This subsection describes the costs associated with the recommended alternatives 

identified in Section 2 of the Study for water improvements. The financial impacts to the 

various utility districts from improvements to the distribution systems, storage systems, 

and the future phases of the RWTP are described below. 

 

 4.1.1 Costs for Recommended Interconnection Projects 

 

4.1.1.1 Interconnect First Colony MUD #9 with Fort Bend County MUD #115 

Costs for the proposed 12-inch water line interconnect between First Colony 

MUD #9 and Fort Bend County MUD #115 are summarized in Table 4-1. The 

estimated costs include the conversion from chlorine to chloramines which will be 

needed ahead of Phase III of the RWTP. 

 

Table 4-1 

First Colony MUD #9 & Fort Bend County MUD #115 Interconnect Cost Estimate 

Item Description Unit Qty Unit Cost Total Cost 

1 12-inch wet connect EA 2 $2,500.00  $5,000.00  

2 
12-inch C-900 PVC water line by 

trenchless 
LF 100 $200.00  $20,000.00  

3 
12-inch C-900 PVC water line by 

open cut 
LF 20 $150.00  $3,000.00  

4 

Chloramine conversion, including 

new flow control and chemical feed 

building, chemical feed and control 

system 

LS 1 $400,000.00  $400,000.00  

Subtotal $428,000.00  

Contingencies (20%) $86,000.00  

Engineering & Testing (18%) $93,000.00  

Total Estimated Capital Cost $607,000.00  

Notes:  

1 - This estimate does not include costs for acquisition of easements from property owners. 

2 - This estimate does not include costs for dewatering of the water line or the bore pits. 
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 4.1.1.2 Mustang Bayou Water Treatment Plant System and Sienna 

Plantation System Interconnect No. 2 

Costs for the proposed interconnect between Mustang Bayou and Sienna 

Plantation are summarized in Table 4-2. 

 

Table 4-2 

Mustang Bayou & Sienna Plantation Interconnect No. 2 Cost Estimate 

Item Description Unit Qty Unit Cost Total Cost 

1 16-inch water line LF 2,150 $33.00  $70,950.00  

2 12-inch water line LF 4,362 $28.00  $122,136.00  

3 
Bore of 18-inch steel casing (includes 

casing pipe only) 
LF 775 $350.00  $271,250.00  

4 Trench safety & testing of water line LF 7,287 $2.00  $14,574.00  

5 
Utility spoils (includes disposal 

adjacent to water line construction) 
CY 1,200 $2.50  $3,000.00  

6 Water meter for interconnect EA 1 $25,000.00  $25,000.00  

7 Butterfly or gate valves EA 7 $2,500.00  $17,500.00  

8 Flushing valves EA 18 $2,200.00  $39,600.00  

Subtotal $564,000.00  

Contingencies (20%) $113,000.00  

Engineering & Testing (18%) $122,000.00  

Total Estimated Capital Cost $799,000.00  

Notes: 

1 - This estimate does not include costs for acquisition of easements from property owners.  

2 - This estimate assumes there is adequate room for the water line to fit within the existing ROW.  

3 - This estimate assumes there are no conflicts with the existing dry utilities within the SH6 ROW. 

4 - This estimate assumes the scope of construction will be approved by TxDOT. 

5 - This estimate does not include costs for dewatering of the water line or the bore pits. 

6 - This estimate assumes there are no conflicts with existing potential jurisdictional wetlands. Permitting 

costs are not included. 
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 4.1.1.3  Mustang Bayou Water Treatment Plant System and Sienna 

Plantation System Interconnect No. 3 

Costs for the proposed 12-inch water line establishing the third interconnect 

between the two water distribution systems are summarized in Table 4-3. 

 

Table 4-3 

Mustang Bayou & Sienna Plantation Interconnect No. 3 Cost Estimate 

Item Description Unit Qty Unit Cost Total Cost 

1 12-inch water line LF 3,403 $28.00  $95,284.00  

2 
Bore of 18-inch steel casing across SH6 

(includes casing pipe only) 
LF 230 $350.00 $80,500.00 

3 
12-inch steel water line across Oyster 

Creek to be bored 
LF 550 $325.00  $178,750.00  

4 
Dewatering of bore pit for Oyster Creek 

Bore 
EA 2 $20,000.00  $40,000.00  

5 Trench safety and testing of water line LF 3,953 $2.00  $7,906.00  

6 
Utility spoils (includes disposal adjacent 

to water line construction) 
CY 1,000 $2.50  $2,500.00  

7 Water meter for interconnect EA 1 $25,000.00  $25,000.00  

8 Butterfly or gate valves EA 7 $2,500.00  $17,500.00  

9 Flushing valves EA 16 $2,200.00  $35,200.00  

Subtotal $483,000.00  

Contingencies (20%) $96,600.00  

Engineering & Testing (18%) $104,500.00  

Total Estimated Capital Cost $683,500.00  

Notes: 

1 - This estimate does not include any costs for acquisition of easements from property owners.  

2 - This estimate assumes there is adequate room for the water line to fit within the existing ROW. 

3 - This estimate assumes there are no conflicts with the existing dry utilities within the SH6 ROW. 

4 - This estimate assumes there are no conflicts with the existing dry utilities within the Trammel Fresno ROW. 

5 - This estimate assumes there are no conflicts with existing potential jurisdictional wetlands. Permitting costs are 

not included. 

6 - This estimate does not include any costs for dewatering of the water line only the bore pits at Oyster Creek. 
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  4.1.1.4  Sienna Plantation Water System Internal Interconnect 

Costs for the proposed 12-inch water line internal interconnect for Sienna 

Plantation are summarized in Table 4-4. 

 

Table 4-4 

Sienna Plantation Internal Interconnect Cost Estimate 

Item Description Unit Qty Unit Cost Total Cost 

1 12-inch water line LF 950 $28.00  $26,600.00  

2 
12-inch steel water line across Oyster 

Creek (by bore) 
LF 550 $325.00  $178,750.00  

3 
Dewatering of bore pit for Oyster Creek 

bore 
EA 2 $20,000.00  $40,000.00  

4 
18-inch bore across SPLID levee 

(includes casing and no carrier pipe) 
LF 131 $375.00  $49,125.00  

5 Trench safety & testing of water line LF 1,500 $2.00  $3,000.00  

6 
Utility spoils (includes disposal adjacent 

to water line construction) 
CY 1,000 $2.50  $2,500.00  

7 Concrete collar for crossing levee EA 2 $5,000.00  $10,000.00  

8 Butterfly or gate valves EA 2 $2,500.00    

9 Flushing valves EA 6 $2,200.00  $13,200.00  

Subtotal $323,000.00  

Contingencies (20%) $65,000.00  

Engineering & Testing (18%) $70,000.00  

Total Estimated Capital Cost $458,000.00  

Notes: 

1 - This estimate does not include costs for acquisition of easements from property owners.  

2 - This estimate assumes there is adequate room for the water line to fit within the existing ROW. 

3 - This estimate assumes there are no conflicts with the existing dry utilities within the SH6 ROW. 

4 - This estimate assumes there are no conflicts with existing potential jurisdictional wetlands. Permitting 

costs are not included.  

5 - This estimate does not include any costs for dewatering of the water line only the bore pits at Oyster Creek. 
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 4.1.1.5  Sienna Plantation System and Palmer Plantation System 

Interconnect No. 1 

Costs for the proposed 12-inch water line interconnect between Sienna Plantation 

and Palmer Plantation are summarized in Table 4-5. 

 

Table 4-5 

Sienna Plantation & Palmer Plantation Interconnect No. 1 Cost Estimate 

Item Description Unit Qty Unit Cost Total Cost 

1 12-inch water line LF 300 $28.00  $8,400.00  

2 
Bore of 18-inch steel casing across 

SH6 (includes casing pipe only) 
LF 300 $350.00  $105,000.00  

3 Trench safety & testing of water line LF 300 $2.00  $600.00  

4 
Utility spoils (includes disposal 

adjacent to water line construction 
CY 50 $2.50  $125.00  

5 Concrete collar for crossing levee EA 2 $5,000.00  $10,000.00  

6 Butterfly or gate valves EA 2 $2,500.00  $5,000.00  

7 Water meter for interconnect EA 1 $25,000.00  $25,000.00  

8 
Chloramine conversion of Palmer 

Plantation 
LS 2 $250,000.00  $500,000.00  

Subtotal $655,000.00  

Contingencies (20%) $131,000.00  

Engineering & Testing (18%) $141,500.00  

Total Estimated Capital Cost $927,500.00  

Notes: 

1 - This estimate assumes there is adequate room for the water line to fit within the existing ROW. 

2 - This estimate assumes there are no conflicts with the existing dry utilities within the SH6 ROW. 

3 - This estimate assumes there are no conflicts with any existing potential jurisdictional wetlands. Permitting 

costs are not included.  

4 - This estimate does not include costs for dewatering of the water line or the bore pits. 
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 4.1.1.6  Silver Ridge Development and Sienna Plantation Water System 

Interconnect No. 1 

Costs for this proposed project which only include extending a 12-inch water line 

across Sienna Parkway are summarized in Table 4-6. Further cost analysis will be 

required to compare potential revenues with the cost of distribution improvements 

within the Silver Ridge system to determine if interconnecting the system to 

Sienna Plantation is worthwhile provided the TCEQ ultimately does not require it. 

 

Table 4-6 

Silver Ridge Development & Sienna Plantation Interconnect No. 1 Cost Estimate 

Item Description Unit Qty Unit Cost Total Cost 

1 12-inch water line LF 150 $40.00  $6,000.00  

2 
18-inch steel water line casing across 

SH6 
LF 150 $350.00  $52,500.00  

3 
16-inch x 12-inch tapping sleeve and 

valve 
EA 1 $3,000.00  $3,000.00  

4 Dewatering of bore pit EA 2 $8,000.00  $16,000.00  

5 Trench safety & testing of water line LF 150 $2.00  $300.00  

6 Butterfly or gate valves EA 2 $2,500.00  $5,000.00  

7 Water meter for interconnect EA 1 $25,000.00  $25,000.00  

8 
Utility spoils (includes disposal 

adjacent to water line construction) 
CY 50 $2.50  $125.00  

Subtotal $108,000.00  

Contingencies (20%) $22,000.00  

Engineering & Testing (18%) $24,000.00  

Total Estimated Capital Cost $154,000.00  

Notes: 

1 - This estimate assumes there is adequate room for the water line to fit within the existing ROW. 

2 - This estimate assumes there are no conflicts with the existing dry utilities within the Sienna Parkway ROW. 

3 - This estimate does not include running of line pipe within the Silver Ridge development. 

4 - This estimate does not include costs for increased plant capacity which may be required to service the 

development. 
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 4.1.1.7  Fort Bend County MUD #149 and Sienna Plantation MUD #1 Water 

System Interconnect No. 1 

Costs for the proposed 12-inch water line between the Sienna Plantation and Fort 

Bend County MUD #149 (Riverstone) water systems are summarized in Table 4-

7. 

 

Table 4-7 

Fort Bend County MUD #149 & Sienna Plantation MUD #1 Interconnect No. 1 

Cost Estimate 

Item Description Unit Qty Unit Cost Total Cost 

1 12-inch wet connect EA 2 $2,500.00  $5,000.00  

2 
12-inch steel water line by pipe 

bridge 
LF 500 $300.00  $150,000.00  

3 
12-inch C-900 PVC water line by 

open cut 
LF 20 $125.00  $2,500.00  

4 
Chloramine conversion of Riverstone 

WP 
EA 1 $250,000.00  $250,000.00  

Subtotal $408,000.00  

Contingencies (20%) $82,000.00  

Engineering & Testing (18%) $89,000.00  

Total Estimated Capital Cost $579,000.00  

Notes: 

1 - This estimate does not include costs for acquisition of easements from property owners.  

2 - This estimate assumes there are no conflicts with any existing potential jurisdictional wetlands. 

Permitting costs are not included. 
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 4.1.1.8  Mustang Bayou and Palmer Plantation Interconnect 

Costs for the proposed interconnect between the Mustang Bayou service area and 

the Palmer Plantation MUD service area are summarized in Table 4-8. 

 

Table 4-8 

Mustang Bayou & Palmer Plantation Interconnect Cost Estimate 

Item Description Unit Qty Unit Cost Total Cost 

1 16-inch water line by open cut LF 1,250 $65.00  $81,250.00  

2 
16-inch water line by 

trenchless 
LF 100 $200.00  $20,000.00  

3 16-inch gate valve & box EA 4 $6,000.00  $24,000.00  

4 12-inch water line by open cut LF 1,200 $50.00  $60,000.00  

5 
12-inch water line by 

trenchless 
LF 140 $100.00  $14,000.00  

6 12-inch gate valve & box EA 4 $2,000.00  $8,000.00  

7 
Connection to existing water 

line 
EA 2 $1,500.00  $3,000.00  

Subtotal $210,000.00  

Contingencies (20%) $42,000.00  

Engineering & Testing (18%) $46,000.00  

Total Estimated Capital Cost $298,000.00  

Notes: 

1 - This estimate does not include costs for acquisition of easements from property owners.  

2 - This estimate assumes there are no conflicts with any existing potential jurisdictional wetlands. 

Permitting costs are not included. 
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 4.1.1.9  Mustang Bayou and Quail Valley Interconnect 

Costs for the proposed new interconnect between the Mustang Bayou service area 

and Quail Valley UD service area are summarized in Table 4-9. 

 

Table 4-9 

Mustang Bayou & Quail Valley Interconnect Cost Estimate 

Item Description Unit Qty Unit Cost Total Cost 

1 12-inch water line by open cut LF 2,000 $50.00  $100,000.00  

2 
12-inch steel water line across 

Oyster Creek (by bore) 
LF 150 $325.00  $48,750.00  

3 
Dewatering of bore pit for Oyster 

Creek bore 
EA 2 $20,000.00 $40,000.00 

4 12-inch gate valve & box EA 6 $2,000.00  $12,000.00  

5 Connection to existing water line EA 2 $1,500.00  $3,000.00  

Subtotal $204,000.00  

Contingencies (20%) $41,000.00  

Engineering & Testing (18%) $44,000.00  

Total Estimated Capital Cost $289,000.00  

Notes: 

1 - This estimate does not include costs for acquisition of easements from property owners.  

2 - This estimate assumes there are no conflicts with any existing potential jurisdictional wetlands. 

Permitting costs are not included.  

3 - This estimate does not include any costs for dewatering of the water line only the bore pits at Mustang 

Bayou. 
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4.1.2 Costs for Recommended Storage Projects 

An evaluation of potential new EST locations was completed in order to provide a more 

hydraulic-oriented elevated storage system as opposed to continuing operation of the 

pressure-driven storage system. The costs associated with the recommended ESTs are 

described below. 

 

 4.1.2.1 New EST at Sienna Plantation WTP #1 

Costs for a new 1.25 MG EST at the existing Sienna Plantation No. 1 WTP site 

are based on the proposed construction of a composite-type tank and are 

summarized in Table 4-10. 

 

Table 4-10 

Sienna Plantation WTP #1 EST Cost Estimate 

Item Description Unit Qty Unit Cost Total Cost 

1 
New 1.25 MG composite 

elevated storage tank 
GAL 1,250,000 $2.50  $3,125,000.00  

2 
Piping modifications and 

sitework 
LS 1 $50,000.00  $50,000.00  

3 
High service pumping 

modifications 
LS 1 $50,000.00  $50,000.00  

4 SCADA system for new EST LS 1 $25,000.00  $25,000.00  

Subtotal $3,250,000.00  

Contingencies (20%) $650,000.00  

Engineering & Testing (18%) $702,000.00  

Total Estimated Capital Cost $4,602,000.00  

Notes: 

1 - This estimate does not include costs for acquisition of easements from property owners. 
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4.1.2.2  New EST at Mustang Bayou WTP 

Costs for a new 0.5 MG EST at the existing Mustang Bayou WTP site are based 

on the proposed construction of a composite-type tank and are summarized in 

Table 4-11. 

 

Table 4-11 

Mustang Bayou WTP EST Cost Estimate 

Item Description Unit Qty Unit Cost Total Cost 

1 
New 0.5 MG composite elevated 

storage tank 
GAL 500,000 $2.50  $1,250,000.00  

2 
Piping modifications and 

sitework 
LS 1 $50,000.00  $50,000.00  

3 
High service pumping 

modifications 
LS 1 $50,000.00  $50,000.00  

4 SCADA system for new EST LS 1 $25,000.00  $25,000.00  

Subtotal $1,375,000.00  

Contingencies (20%) $275,000.00  

Engineering & Testing (18%) $297,000.00  

Total Estimated Capital Cost $1,947,000.00  

Notes: 

1 - This estimate does not include costs for acquisition of easements from property owners.  

 

 4.1.2.3  New EST at Fort Bend County MUD #149 WTP 

Costs for a new 1.75 MG EST at the existing Fort Bend County MUD #149 WTP 

site are based on the proposed construction of a composite-type tank and are 

summarized in Table 4-12. 

 

Table 4-12 

Fort Bend County MUD #149 WTP EST Cost Estimate 

Item Description Unit Qty Unit Cost Total Cost 

1 
New 1.75 MG composite 

elevated storage tank 
GAL 1,750,000 $2.50  $4,375,000.00  

2 
Piping modifications and 

sitework 
LS 1 $50,000.00  $50,000.00  

3 
High service pumping 

modifications 
LS 1 $50,000.00  $50,000.00  

4 SCADA system for new EST LS 1 $25,000.00  $25,000.00  

Subtotal $4,500,000.00  

Contingencies (20%) $900,000.00  

Engineering & Testing (18%) $972,000.00  

Total Estimated Capital Cost $6,372,000.00  

Notes: 

1 - This estimate does not include any costs for acquisition of easements from property owners.  

 



 

Enprotec / Hibbs & Todd, Inc. City of Missouri City, Texas 

January, 2012  Regional Water and Wastewater Planning Study 

 4–12 

 4.1.2.4  New EST at Palmer Plantation MUD No. 2 WTP 

Costs for a new 1.0 MG EST at the existing Palmer Plantation MUD No. 2 WTP 

site are based on the proposed construction of a composite-type tank and are 

summarized in Table 4-13. 

 

Table 4-13 

Palmer Plantation MUD No. 2 WTP EST Cost Estimate 

Item Description Unit Qty Unit Cost Total Cost 

1 

 

New 1.0 MG composite elevated 

storage tank 
GAL 1,000,000 $2.50  $2,500,000.00  

2 
Piping modifications and 

sitework 
LS 1 $50,000.00  $50,000.00  

3 
High service pumping 

modifications 
LS 1 $50,000.00  $50,000.00  

4 SCADA system for new EST LS 1 $25,000.00  $25,000.00  

Subtotal $2,625,000.00  

Contingencies (20%) $525,000.00  

Engineering & Testing (18%) $567,000.00  

Total Estimated Capital Cost $3,717,000.00  

Notes: 

1 - This estimate does not include costs for acquisition of easements from property owners.  

 

 4.1.2.5  New EST at Thunderbird UD System 1 WTP No. 2 

Costs for a new 1.0 MG EST at the existing Thunderbird Utility District System 1 

WTP No. 2 site are based on the proposed construction of a composite-type tank 

and are summarized in Table 4-14. 

 

Table 4-14 

Thunderbird UD System 1 WTP No. 2 EST Cost Estimate 

Item Description Unit Qty Unit Cost Total Cost 

1 
New 1.0 MG composite elevated 

storage tank 
GAL 1,000,000 $2.50  $2,500,000.00  

2 
Piping modifications and 

sitework 
LS 1 $50,000.00  $50,000.00  

3 
High service pumping 

modifications 
LS 1 $50,000.00  $50,000.00  

4 SCADA system for new EST LS 1 $25,000.00  $25,000.00  

Subtotal $2,625,000.00  

Contingencies (20%) $525,000.00  

Engineering & Testing (18%) $567,000.00  

Total Estimated Capital Cost $3,717,000.00  

Notes: 

1 - This estimate does not include costs for acquisition of easements from property owners.  
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 4.1.2.6  New EST at Harris County WC&ID – Fondren Road WTP No. 2 

Costs for of a new 0.5 MG EST at the existing HCWC&ID – Fondren Road WTP 

No. 2 site are based on the proposed construction of a composite-type tank and 

are summarized in Table 4-15. 

 

Table 4-15 

Harris County WC&ID - Fondren Road WTP No. 2 EST Cost Estimate 

Item Description Unit Qty Unit Cost Total Cost 

1 
New 0.5 MG composite elevated 

storage tank 
GAL 500,000 $2.50  $1,250,000.00  

2 
Piping modifications and 

sitework 
LS 1 $50,000.00  $50,000.00  

3 
High service pumping 

modifications 
LS 1 $50,000.00  $50,000.00  

4 SCADA system for new EST LS 1 $25,000.00  $25,000.00  

Subtotal $1,375,000.00  

Contingencies (20%) $275,000.00  

Engineering & Testing (18%) $297,000.00  

Total Estimated Capital Cost $1,947,000.00  

Notes: 

1 - This estimate does not include costs for acquisition of easements from property owners.  

 
 4.1.3 Costs for Recommended Regional Water Treatment Plant 

 

  4.1.3.1  RWTP Phase II 

The project would include an 11.1 MGD expansion to increase the total RWTP 

capacity to 21.1 MGD to accommodate the increased water demand and growth in 

the Study area. Costs include the construction of a new membrane filtration 

system and a new RO system.  

 

Table 4-16 

RWTP Phase II Cost Estimate 

Item Description Unit Qty Unit Cost Total Cost 

1 RWTP Phase II LS 1 $25,000,000.00  $25,000,000.00  

Subtotal $25,000,000.00  

Contingencies (20%) $5,000,000.00  

Engineering & Testing (18%) $5,400,000.00  

Total Estimated Capital Cost $35,400,000.00  
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 4.1.3.2  RWTP Phase III 

This project includes the Phase III expansion of the City’s new RWTP. The 

project would include an additional 12.2 MGD expansion to bring the total RWTP 

capacity to 33.3 MGD to accommodate the increased water demand and growth in 

the Study area. Costs include the construction of a new membrane filtration 

system and a new RO system. 

 

Table 4-17 

RWTP Phase III Cost Estimate 

Item Description Unit Qty Unit Cost Total Cost 

1 RWTP Phase II LS 1 $30,000,000.00  $30,000,000.00  

Subtotal $30,000,000.00  

Contingencies (20%) $6,000,000.00  

Engineering & Testing (18%) $6,480,000.00  

Total Estimated Capital Cost $42,480,000.00  

  

4.1.4 Costs for Recommended Transmission Line Projects 

 

 4.1.4.1  RWTP Phase II Transmission Lines 

The project would include approximately 11.5 miles of transmission line to 

deliver treated surface water from the City’s RWTP to the Mustang Bayou WTP, 

the Vicksburg WTP, the future Sienna WTP No.3, and the Fort Bend County 

MUD #149 WTP. Cost estimates are based on a PVC transmission line. 

 

Table 4-18 

RWTP Phase II Transmission Lines Cost Estimate 

Item Description Unit Qty Unit Cost Total Cost 

1 
Transmission line to Mustang 

Bayou WTP 
LF 18,850 $160.00  $3,016,000.00  

2 
Transmission line to Vicksburg 

WTP 
LF 15,720 $160.00 $2,515,200.00 

3 
Transmission line to future 

Sienna WTP No. 3 
LF 13,525 $160.00 $2,164,000.00 

4 
Transmission line to Fort Bend 

County MUD #149 WTP 
LF 13,075 $160.00 $2,092,000.00 

Subtotal $9,787,200.00  

Contingencies (20%) $1,957,440.00  

Engineering & Testing (18%) $2,114,000.00  

Total Estimated Capital Cost $13,850,000.00  

Notes: 

1 - This estimate does not include costs for acquisition of easements from property owners. 

2 - This estimate does not include costs for permitting with City, State, or private entities. 

3 - This estimate does not include permitting for jurisdictional wetlands. 

4 - Preliminary lengths were estimated without the benefit of a field survey. Additional conflicts may arise 

during final design. 
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 4.1.4.2  RWTP Phase III Transmission Lines 

The project would include approximately 2.25 miles of transmission line to 

deliver treated surface water from the City’s RWTP to the Fort Bend County 

MUD #115 WTP. Cost estimates are based on a PVC transmission line. 

 

Table 4-19 

RWTP Phase III Transmission Lines Cost Estimate 

Item Description Unit Qty Unit Cost Total Cost 

1 
Transmission line to Fort Bend 

County MUD #115 WTP 
LF 11,875 $160.00  $1,900,000.00  

Subtotal $1,900,000.00  

Contingencies (20%) $380,000.00  

Engineering & Testing (18%) $410,400.00  

Total Estimated Capital Cost $2,690,000.00  

Notes: 

1 - This estimate does not include costs for acquisition of easements from property owners. 

2 - This estimate does not include costs for permitting with City, State, or private entities. 

3 - This estimate does not include permitting for jurisdictional wetlands. 

4 - Preliminary lengths were estimated without the benefit of a field survey. Additional conflicts may arise 

during final design. 
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 4.1.5 Water Improvements Summary 

 

Table 4-20 

Summary of Cost Estimates for Water Improvements 

Project Description 

Projected Total 

Capital Cost for New 

Interconnects 

Projected Total 

Capital Cost for 

New ESTs 

Projected Total 

Capital Cost for 

New WTPs 

Projected Total 

Capital Cost for 

New Transmission 

Lines 

Interconnect First Colony MUD #9 

with Fort Bend County MUD #115 
$607,000 - - - 

Mustang Bayou WTP System and 

Sienna Plantation System 

Interconnect No. 2 

$799,000 - - - 

Mustang Bayou Water Treatment 

Plant System and Sienna Plantation 

System Interconnect No. 3 

$683,500 - - - 

Sienna Plantation Water System 

Internal Interconnect 
$458,000 - - - 

Sienna Plantation System and Palmer 

Plantation System Interconnect No. 1 
$927,500 - - - 

Silver Ridge Development and 

Sienna Plantation Water System 

Interconnect No. 1 

$154,000 - - - 

Fort Bend County MUD #149 and 

Sienna Plantation MUD #1 Water 

System Interconnect No. 1 

$579,000 - - - 

Mustang Bayou and Palmer 

Plantation Interconnect 
$298,000 - - - 

Mustang Bayou and Quail Valley 

Interconnect 
$289,000 - - - 

New EST at Sienna Plantation No. 1 

WTP 
- $4,602,000 - - 

New EST at Mustang Bayou WTP - $1,947,000 - - 

New EST at Fort Bend County MUD 

#149 WTP 
- $6,372,000 - - 

New EST at Palmer Plantation MUD 

No. 2 WTP 
- $3,717,000 - - 

New EST at Thunderbird Utility 

District System 1 WTP No. 2 
- $3,717,000 - - 

New EST at Harris County WC&ID 

– Fondren Road WTP No. 2 
- $1,947,000 - - 

RWTP Phase II - - $35,400,000 $13,850,000 

RWTP Phase III - - $42,480,000 $2,690,000 

Total Cost Per Category $4,795,000 $22,302,000 $77,880,000 $16,540,000 

Total Projected Cost $121,517,000 
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4.2 Costs for Potential Wastewater Projects 
 

Conceptual capital and O&M costs have been developed for each WWTP alternative 

discussed in Section 3. Costs have been developed to determine improvements needed for 

the Study area, which reflect a total required treatment capacity of 16.4 MGD. The total 

capital costs include the Opinion of Probable Construction Cost (OPCC) plus additional 

engineering and construction overhead estimates. In some WWTP alternatives, several of 

the costs are similar, such as the cost for consolidation. When considering consolidation 

of WWTP flow to another offsite facility, the exact same flow, pump station (PS) size 

and pipeline length and alignment may be used for separate alternatives; therefore, the 

costs would be the same.  

 

Costs for similar project concepts (same PS and pipeline sizing) will be shown as the 

same projected cost, regardless of the WWTP being reviewed. Please note that cost 

factors such as cost for easements and land acquisition, fluctuations in fuel, chemical and 

power costs, increases in inflation rates and future condition of structures (if 

consolidations are completed in the future) have not been incorporated into the costs 

developed in this section. 

 

 4.2.1 Wastewater Consolidation Project Alternatives for Each WWTP 

Several scenarios were developed to determine anticipated capital and O&M costs for 

various WWTP consolidation scenarios. The first scenario was developed to determine 

the 30-year life cycle cost to maintain all the existing WWTPs in operation through 2040, 

along with construction of a new regional WWTP in the Sienna area. The second, third 

and fourth scenarios were developed to evaluate various methods of consolidation with 

the ultimate goal of reducing the total number of active WWTPs to roughly half the 

current number of operating WWTPs at this time. During the development of Scenarios 1 

through 4, it was determined that as the total number of active WWTPs was reduced, 

economies of scale for capital and O&M cost resulted in a lower life cycle cost. As a 

result, a fifth scenario was developed with the concept of utilizing one WWTP site to 

create a super-regional WWTP that would treat the entire wastewater flows for the Study 

area even at build-out.  

 

Life cycle costs were developed for each WWTP with respect to the alternatives 

discussed in Section 3 and with regard to the five scenarios discussed above. The goal 

was to identify which WWTPs were best suited for expansion, rehabilitation, or 

consolidation into another offsite WWTP facility, and how best the recommended 

alternative for each WWTP fit in with an overall consolidation scenario. In some cases, 

the recommended alternative for a given WWTP is fairly obvious due to the difference in 

cost. In some cases, the lowest life cycle cost is not actually the best project, as a higher 

project cost may ultimately fit in best with the recommended overall consolidation 

scenario. Life cycle costs per scenario for each WWTP are shown on the following pages. 
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 4.2.1.1  Blue Ridge West MUD WWTP 

Project alternatives have been developed for the Blue Ridge West MUD WWTP, 

including rehabilitation, expansion, or diversion to an offsite facility. Based on the 

review of the various project scenarios for this facility and the costs in Table 4-21, 

it is apparent that the most cost effective alternative is to consolidate flows into an 

offsite facility, regardless of the ultimate makeup of final treatment capacity for 

the Study area. In order to gain maximum benefit from reuse potential, it is 

recommended that the flows from the three north WWTPs also be collected and 

transferred to other City WWTPs via the new PS and pipeline proposed for this 

site. Due to the condition and current flow loading at this facility, it is 

recommended that this project be completed within the next 5-10 years if 

possible. 

 

Adjusted O&M costs (taking into account the cost factors listed in Section 3) 

were developed for each WWTP, to modify the anticipated annual O&M cost for 

each WWTP to account for the improvements proposed in each scenario. 

Examples on how the adjusted O&M costs (per scenario) were developed for the 

Blue Ridge West MUD WWTP are shown below. The methodology used to 

develop adjusted O&M costs are the same for each WWTP. 

 

An example calculation for the Blue Ridge West MUD WWTP is shown below, 

regarding rehabilitating and/or expanding all WWTPs (corresponding to Scenario 

1 discussed later in this section). 

 

 Plant rating – 1.3 MGD; 

 

 O&M cost for new 1.3 MGD conventional WWTP - $435,000 per year 

(this would be the anticipated cost for a brand new 1.3 MGD conventional 

WWTP, operated at 60-80% capacity); 

 

 Type of WWTP – Package Plant – 1.25 x $435,000 = $543,750 (some 

package processes still remain at the site); 

 

 Plant loading – 0.75 MGD – 0.75/1.3 = 0.58 x $543,750 = $313,702; 

 

 Loss of energy savings on equipment – 1.1 x $313,702 = $345,072 (cost 

factor decreases to allow for variable frequency drive improvements); 

 

 Plant age – 5 years or less – 1.1 x $345,072 = $379,579 (following plant 

improvements); 

 

 Onsite aerobic digestion of solids – 1 x $379,579 = $379,579 (convert 

digestion to aerated sludge storage to minimize blower and energy use); 
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 Hauling liquid sludge offsite – 1 x $379,579 = $379,579 (add onsite sludge 

dewatering to significantly reduce sludge hauling costs); and, 

 

 Lack of automation of plant processes – 1.1 x $379,579 = $418,000 

(addition of some SCADA improvements, final total rounded up to the 

nearest 1,000). 

 

Also, an example calculation for the Blue Ridge West MUD WWTP was 

prepared which corresponds to Scenario 2 and 4 discussed later in this section. 

 

 Plant rating – 1.8 MGD; 

 

 O&M cost for new 1.8 MGD conventional WWTP - $499,000 per year 

(this would be the anticipated cost for a brand new 1.8 MGD conventional 

WWTP, operated at 60-80% capacity); 

 

 Type of WWTP – Package Plant – 1.25 x $499,000 = $623,750 (some 

package processes still remain at the site); 

 

 Plant loading – 1.25 MGD – 1.25/1.8 = 0.69 x $623,750 = $433,160; 

 

 Loss of energy savings on equipment – 1.1 x $433,160 = $476,476 (cost 

factor decreases to allow for variable frequency drive improvements); 

 

 Plant age – 5 years or less – 1.1 x $476,476 = $524,123 (following plant 

improvements); 

 

 Onsite aerobic digestion of solids – 1 x $524,123 = $524,123 (convert 

digestion to aerated sludge storage to minimize blower and energy use); 

 

 Hauling liquid sludge offsite – 1 x $524,123 = $524,123 (add onsite sludge 

dewatering to significantly reduce sludge hauling costs); and 

 

 Lack of automation of plant processes – 1.1 x $524,123 = $577,000 

(addition of some SCADA improvements, final total rounded up to the 

nearest $1,000). 

 

The projected O&M costs for Scenario 3 (using Quail Valley UD as a regional 

WWTP) and Scenario 5 (using SB-FB WWTP as a regional WWTP) are based 

solely on the projected energy costs associated with transferring plant flows to the 

regional plant associated with each scenario. In addition, while Scenario 3 reflects 

only pumping the Blue Ridge West MUD WWTP flow, Scenario 5 includes also 

pumping flows from Southwest Harris County MUD #1 WWTP, Harris County 

WC&ID – Fondren Road WWTP and Harris County MUD #122 WWTP flows. 
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Table 4-21 

Costs for Blue Ridge West MUD WWTP Alternatives 

Scenario 
Impact to 

WWTP 
OPCC 

Total Capital 

Cost 

Annual 

O&M Cost 

30-YrLife Cycle 

Cost 

Rehab/Expand all WWTPs and 

include solids improvements 
Rehab WWTP $8,775,000 $12,426,000 $418,000 $20,619,000 

Consolidate WWTPs based on MUD 

engineering firm recommendations 
Expand WWTP $9,000,000 $12,744,000 $577,000 $24,054,000 

Consolidate WWTPs using QVUD 

WWTP as a regional facility 

Consolidate 

WWTP into an 

offsite facility 

$493,000 $699,000 $10,700 $909,000 

Consolidate WWTPs using 

BRWMUD WWTP as a regional 

facility 

Expand WWTP $16,500,000 $23,364,000 $577,000 $34,674,000 

Consolidate all WWTPs into a 

single regional facility at the SB-

FB WWTP 

Consolidate 

WWTP into an 

offsite facility 

$797,000 $1,129,000 $32,000 $1,757,000 
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 4.2.1.2  Fort Bend County MUD #26 WWTP 

Project alternatives have been developed for the Fort Bend County MUD #26 

WWTP, including rehabilitation or diversion to an offsite facility. Based on the 

review of the various project scenarios and associated costs as shown in Table 4-

22, it is apparent that the most cost effective alternative is to consolidate flows 

into an offsite facility. While the cost to divert flow to the Blue Ridge West MUD 

WWTP is the lowest projected life cycle cost, the cost savings for other offsite 

WWTP diversions would offset the increased cost shown in bold below. Due to 

the recent rehabilitation work completed at this facility, it is recommended that 

this project be completed within the next 10-15 years if possible. 

 

Table 4-22 

Costs for Fort Bend County MUD #26 WWTP Alternatives 

Scenario 
Impact to 

WWTP 
OPCC 

Total Capital 

Cost 

Annual O&M 

Cost 

30-Yr Life 

Cycle Cost 

Rehab/Expand all WWTPs and include 

solids improvements 
Rehab WWTP $3,375,000 $4,779,000 $220,000 $9,092,000 

Consolidate WWTPs based on MUD 

engineering firm recommendations 

Consolidate 

WWTP into an 

offsite facility 

$439,000 $622,000 $4,100 $703,000 

Consolidate WWTPs using QVUD 

WWTP as a regional facility 

Consolidate 

WWTP into an 

offsite facility 

$1,862,500 $2,638,000 $18,500 $3,001,000 

Consolidate WWTPs using BRWMUD 

WWTP as a regional facility 

Consolidate 

WWTP into an 

offsite facility 

$385,000 $546,000 $4,100 $627,000 

Consolidate all WWTPs into a single 

regional facility at the SB-FB WWTP 

Consolidate 

WWTP into an 

offsite facility 

$2,362,500 $3,346,000 $37,000 $4,072,000 
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 4.2.1.3  Harris County – Fondren Road WWTP 

Project alternatives have been developed for the HC-FR WWTP, including 

rehabilitation, expansion, or diversion to an offsite facility. Based on the review 

of the various project scenarios for this facility and the costs shown in Table 4-23, 

it is apparent that the most cost effective alternative is to consolidate flows into an 

offsite facility, regardless of the ultimate makeup of final treatment capacity for 

the Study area. In order to gain maximum benefit from reuse potential, it is 

recommended that the flows from Southwest Harris County MUD #1 WWTP and 

Harris County MUD #122 WWTP also be collected and transferred to other City 

WWTPs via the new PS and pipeline proposed for this site. Due to the recent 

rehabilitation work completed at this facility, it is recommended that this project 

be completed within the next 10-15 years if possible. 

 

Table 4-23 

Costs for Harris County – Fondren Road WWTP Alternatives 

Scenario 
Impact to 

WWTP 
OPCC 

Total 

Capital Cost 

Annual 

O&M Cost 

30-Yr Life 

Cycle Cost 

Rehab/Expand all WWTPs and include 

solids improvements 
Rehab WWTP $4,050,000 $5,735,000 $141,000 $8,499,000 

Consolidate WWTPs based on MUD 

engineering firm recommendations 
Rehab WWTP $4,050,000 $5,735,000 $141,000 $8,499,000 

Consolidate WWTPs using QVUD 

WWTP as a regional facility 
Expand WWTP $7,500,000 $10,620,000 $149,000 $13,541,000 

Consolidate WWTPs using 

BRWMUD WWTP as a regional 

facility 

Consolidate 

WWTP into an 

offsite facility 

$1,062,500 $1,505,000 $9,900 $1,700,000 

Consolidate all WWTPs into a single 

regional facility at the SB-FB 

WWTP 

Consolidate 

WWTP into an 

offsite facility 

$1,062,500 $1,505,000 $9,900 $1,700,000 
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 4.2.1.4  Harris County MUD #122 WWTP 

Project alternatives have been developed for the Harris County MUD #122 

WWTP, including rehabilitation or diversion to an offsite facility. Based on the 

review of the various project scenarios for this facility and the costs shown in 

Table 4-24, it is apparent that the most cost effective alternative is to consolidate 

flows into an offsite facility, regardless of the ultimate makeup of final treatment 

capacity for the Study area. Due to the upcoming potential permit compliance 

issues (discussed in Section 3) with the Harris County MUD #122 WWTP and the 

age and condition of the other facilities proposed for consolidation, it is 

recommended that this project be completed within the next 5 years if possible. 

 

Table 4-24 

Cost Estimates for Harris County MUD #122 WWTP Alternatives 

Scenario 
Impact to 

WWTP 
OPCC 

Total Capital 

Cost 

Annual O&M 

Cost 

30-Yr Life Cycle 

Cost 

Rehab/Expand all WWTPs and 

include solids improvements 
Rehab WWTP $1,687,500 $2,390,000 $87,000 $4,096,000 

Consolidate WWTPs based on 

MUD engineering firm 

recommendations 

Consolidate 

WWTP into an 

offsite facility 

$1,480,000 $2,096,000 $89,100 $3,843,000 

Consolidate WWTPs using QVUD 

WWTP as a regional facility 

Consolidate 

WWTP into an 

offsite facility 

$443,750 $629,000 $2,100 $671,000 

Consolidate WWTPs using 

BRWMUD WWTP as a regional 

facility 

Consolidate 

WWTP into an 

offsite facility 

$443,750 $629,000 $2,100 $671,000 

Consolidate all WWTPs into a 

single regional facility at the SB-

FB WWTP 

Consolidate 

WWTP into an 

offsite facility 

$443,750 $629,000 $2,100 $671,000 
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 4.2.1.5  Mustang Bayou WWTP 

Project alternatives have been developed for the Mustang Bayou WWTP, 

including rehabilitation, expansion, or diversion to an offsite facility. Based on the 

review of the various project scenarios for this facility and the associated project 

costs shown in Table 4-25, it is apparent that the most cost effective alternative is 

to consolidate flows into an offsite facility, regardless of the ultimate makeup of 

final treatment capacity for the Study area. Due to the condition and current flow 

loading at this facility, it is recommended that this project be completed within the 

next 15-20 years if possible. 

 

Table 4-25 

Costs for Mustang Bayou WWTP Alternatives 

Scenario 
Impact to 

WWTP 
OPCC 

Total 

Capital 

Cost 

Annual O&M 

Cost 

30-Yr Life 

Cycle Cost 

Rehab/Expand all WWTPs and include 

solids improvements 
Expand WWTP $8,212,500 $11,629,000 $267,000 $16,863,000 

Consolidate WWTPs based on MUD 

engineering firm recommendations 
Expand WWTP $8,212,500 $11,629,000 $267,000 $16,863,000 

Consolidate WWTPs using Quail Valley 

UD WWTP as a regional facility 
Expand WWTP $8,212,500 $11,629,000 $267,000 $16,863,000 

Consolidate WWTPs using Blue Ridge 

West MUD WWTP as a regional facility 
Expand WWTP $8,212,500 $11,629,000 $267,000 $16,863,000 

Consolidate all WWTPs into a single 

regional facility at the SB-FB WWTP 

Consolidate 

WWTP into an 

offsite facility 

$868,750 $1,231,000 $19,000 $1,604,000 
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 4.2.1.6 Palmer Plantation WWTP 

The project alternatives developed for the Palmer WWTP, include rehabilitation 

or diversion to an offsite facility. Based on the review of the various project 

scenarios for this facility and the project costs as shown in Table 4-26, it is 

apparent that the most cost effective alternative is to consolidate flows into an 

offsite facility. While the cost to divert flow to the SB-FB WWTP with only 

Palmer Plantation WWTP flow is the lowest projected life cycle cost, the cost 

savings for other offsite WWTP diversions would offset the increased cost shown 

in bold below due to transferring from other WWTPs. Due to the condition and 

current flow loading at this facility, it is recommended that this project be 

completed within the next 5-10 years if possible. 

 

Table 4-26 

Costs for Palmer Plantation WWTP Alternatives 

Scenario 
Impact to 

WWTP 
OPCC 

Total Capital 

Cost 

Annual O&M 

Cost 

30-Yr Life 

Cycle Cost 

Rehab/Expand all WWTPs and 

include solids improvements 
Rehab WWTP $4,050,000 $5,735,000 $169,000 $9,048,000 

Consolidate WWTPs based on MUD 

engineering firm recommendations 

Consolidate 

WWTP into an 

offsite facility 

$454,000 $643,000 $5,000 $742,000 

Consolidate WWTPs using Quail 

Valley UD WWTP as a regional 

facility 

Consolidate 

WWTP into an 

offsite facility 

$454,000 $643,000 $5,000 $742,000 

Consolidate WWTPs using Blue 

Ridge West MUD WWTP as a 

regional facility 

Consolidate 

WWTP into an 

offsite facility 

$454,000 $643,000 $5,000 $742,000 

Consolidate all WWTPs into a 

single regional facility at the SB-FB 

WWTP 

Consolidate 

WWTP into an 

offsite facility 

$1,108,000 $1,569,000 $64,000 $2,824,000 
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 4.2.1.7  Quail Valley UD WWTP 

Project alternatives have been developed for the Quail Valley UD WWTP, 

including rehabilitation, expansion, or diversion to an offsite facility. Based on the 

review of the various project scenarios for this facility and the associated project 

costs shown in Table 4-27, it is apparent that the most cost effective alternative is 

to consolidate flows into an offsite facility, regardless of the ultimate makeup of 

final treatment capacity for the Study area. However, because non-potable reuse 

of Quail Valley UD effluent is still a primary goal for the City, the Quail Valley 

UD WWTP consolidation scenario also includes the construction and operation of 

a 0.5 MGD reuse PS and pipeline from the SB-FB WWTP back to the Quail 

Valley UD WWTP for non-potable reclaimed water use. Due to the condition and 

current flow loading at this facility, it is recommended that this project be 

completed within the next 5-10 years if possible. 

 

Table 4-27 

Costs for Quail Valley UD WWTP Alternatives 

Scenario 
Impact to 

WWTP 
OPCC 

Total Capital 

Cost 

Annual O&M 

Cost 

30-Yr Life 

Cycle Cost 

Rehab/Expand all WWTPs and 

include solids improvements 
Rehab WWTP $9,000,000 $12,744,000 $620,000 $24,897,000 

Consolidate WWTPs based on 

MUD engineering firm 

recommendations 

Rehab WWTP $9,000,000 $12,744,000 $620,000 $24,897,000 

Consolidate WWTPs using QVUD 

WWTP as a regional facility 

Expand 

WWTP 
$16,500,000 $23,364,000 $649,000 $36,085,000 

Consolidate WWTPs using 

BRWMUD WWTP as a regional 

facility 

Rehab WWTP $9,000,000 $12,744,000 $620,000 $24,897,000 

Consolidate all WWTPs into a 

single regional facility at the SB-

FB WWTP 

Consolidate 

WWTP into 

an offsite 

facility 

$1,100,000 $1,558,000 $23,100 $2,011,000 
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 4.2.1.8  Sienna Regional WWTP 

Project alternatives have been developed for the Sienna Regional WWTP, 

including construction of a new regional WWTP or diversion to an offsite facility. 

Based on the review of the various project scenarios for this facility and 

associated project costs as shown in Table 4-28, it is apparent that the most cost 

effective alternative is to consolidate flows into an offsite facility, regardless of 

the ultimate makeup of final treatment capacity for the Study area. While the 

southern area of the City could easily be served by a south regional WWTP, the 

total capital cost and annual O&M cost would be less for consolidating flows 

from the southern area into a single WWTP facility further north (SB-FB 

WWTP). Since the area has not yet been developed, it is recommended that this 

project be completed within the next 15-20 years if possible. 

 

Table 4-28 

Costs for Sienna Regional WWTP Alternatives 

Scenario 
Impact to 

WWTP 
OPCC 

Total Capital 

Cost 

Annual O&M 

Cost 

30-Yr Life 

Cycle Cost 

Rehab/Expand all WWTPs and 

include solids improvements 

Construct new 

regional WWTP 
$9,200,000 $13,028,000 $297,000 $18,850,000 

Consolidate WWTPs based on 

MUD engineering firm 

recommendations 

Construct new 

regional WWTP 
$14,000,000 $19,824,000 $297,000 $25,646,000 

Consolidate WWTPs using QVUD 

WWTP as a regional facility 

Construct new 

regional WWTP 
$14,000,000 $19,824,000 $297,000 $25,646,000 

Consolidate WWTPs using 

BRWMUD WWTP as a regional 

facility 

Construct new 

regional WWTP 
$14,000,000 $19,824,000 $297,000 $25,646,000 

Consolidate all WWTPs into a 

single regional facility at the SB-

FB WWTP 

Consolidate 

WW service 

area into an 

offsite facility 

$1,687,500 $2,390,000 $19,000 $2,763,000 
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  4.2.1.9  Sienna North WWTP 

Project alternatives have been developed for the Sienna North WWTP, including 

rehabilitation or diversion to an offsite facility. Based on the review of the various 

project scenarios for this facility and the associated project costs as shown in 

Table 4-29, it is apparent that the most cost-effective alternative is to consolidate 

flows into an offsite facility, regardless of the ultimate makeup of final treatment 

capacity for the Study area. While the cost to divert flow to the SB-FB WWTP 

with only Sienna North WWTP flow is the lowest projected life cycle cost, the 

cost savings for other offsite WWTP diversions would offset the increased cost 

shown in bold below due to transferring shows from other WWTPs also. Due to 

the age and condition of this WWTP and the current flow loading, it is 

recommended that this project be completed within the next 5-10 years if 

possible, to prepare for handling and transferring additional offsite wastewater 

flows. 

 

Table 4-29 

Costs for Sienna North WWTP Alternatives 

Scenario 
Impact to 

WWTP 
OPCC 

Total Capital 

Cost 

Annual O&M 

Cost 

30-Yr Life Cycle 

Cost 

Rehab/Expand all WWTPs and 

include solids improvements 
Rehab WWTP $6,075,000 $8,603,000 $200,000 $12,524,000 

Consolidate WWTPs based on 

MUD engineering firm 

recommendations 

Rehab WWTP $6,075,000 $8,603,000 $200,000 $12,524,000 

Consolidate WWTPs using 

QVUD WWTP as a regional 

facility 

Consolidate 

WWTP into an 

offsite facility 

$922,500 $1,307,000 $7,400 $1,453,000 

Consolidate WWTPs using 

BRWMUD WWTP as a 

regional facility 

Consolidate 

WWTP into an 

offsite facility 

$922,500 $1,307,000 $7,400 $1,453,000 

Consolidate all WWTPs into a 

single regional facility at the 

SB-FB WWTP 

Consolidate 

WWTP into an 

offsite facility 

$2,825,000 $4,001,000 $50,000 $4,982,000 
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 4.2.1.10  Southwest Harris County MUD #1 WWTP 

Project alternatives have been developed for the Southwest Harris County MUD 

#1 WWTP, including rehabilitation or diversion to an offsite facility.The 

projected life cycle costs for each consolidation scenario are included in Table 4-

30. Based on the review of the various project scenarios for this facility, it is 

apparent that the most cost-effective alternative is to consolidate flows into an 

offsite facility, regardless of the ultimate makeup of final treatment capacity for 

the Study area. Due to the recent rehabilitation work completed at this facility, it 

is recommended that this project be completed within the next 10-15 years if 

possible. 

 

Table 4-30 

Cost Estimates for Southwest Harris County MUD #1 WWTP Alternatives 

Scenario 
Impact to 

WWTP 
OPCC 

Total Capital 

Cost 

Annual O&M 

Cost 

30-Yr Life 

Cycle Cost 

Rehab/Expand all WWTPs and include 

solids improvements 
Rehab WWTP $2,700,000 $3,824,000 $75,000 $5,295,000 

Consolidate WWTPs based on MUD 

engineering firm recommendations 
Rehab WWTP $2,700,000 $3,824,000 $75,000 $5,295,000 

Consolidate WWTPs using Quail Valley 

UD WWTP as a regional facility 

Consolidate 

WWTP into an 

offsite facility 

$175,000 $248,000 $3,300 $313,000 

Consolidate WWTPs using Blue Ridge 

West MUD WWTP as a regional facility 

Consolidate 

WWTP into an 

offsite facility 

$175,000 $248,000 $3,300 $313,000 

Consolidate all WWTPs into a single 

regional facility at the SB-FB WWTP 

Consolidate 

WWTP into an 

offsite facility 

$175,000 $248,000 $3,300 $313,000 
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 4.2.1.11  SB-FB WWTP 

Project alternatives have been developed for the SB-FB WWTP, including 

expansion for local growth or expansion to incorporate flows from offsite 

WWTPs. The projected 30-year life cycle costs are shown in Table 4-32. Based 

on the review of the various project scenarios for this facility, it is apparent that 

the most cost effective alternative is to convert this WWTP into a regional 

treatment facility, and attempt to incorporate as much flow from other WWTPs as 

possible. While the cost to handle only local wastewater treatment at the SB-FB 

WWTP is the lowest projected life cycle cost, the cost savings for other offsite 

WWTP diversions would offset the increased cost shown in bold below. Modular 

treatment processes are recommended for adoption at the SB-FB WWTP in order 

to maximize available space at the WWTP site and to allow for additional phased 

expansions to meet WWTP consolidation goals.  

 

Due to the age and condition of this WWTP and the current flow loading, it is 

recommended that this project be completed within the next 5-10 years if 

possible, to prepare for handling and transferring additional offsite wastewater 

flows. However, the expansion of this facility (if using a modular treatment 

process) could be completed over multiple phases as needed to incorporate the 

wastewater flows from the offsite WWTPs and service areas. 

 

Table 4-32 

Costs for SB-FB WWTP Alternatives 

Scenario 
Impact to 

WWTP 
OPCC 

Total Capital 

Cost 

Annual O&M 

Cost 

30-Yr Life 

Cycle Cost 

Rehab/Expand all WWTPs and 

include solids improvements 
Expand WWTP $15,000,000 $21,240,000 $395,000 $28,983,000 

Consolidate WWTPs based on MUD 

engineering firm recommendations 
Expand WWTP $17,500,000 $24,780,000 $377,000 $32,170,000 

Consolidate WWTPs using QVUD 

WWTP as a regional facility 
Expand WWTP $18,000,000 $25,488,000 $478,000 $34,858,000 

Consolidate WWTPs using 

BRWMUD WWTP as a regional 

facility 

Expand WWTP $18,000,000 $25,488,000 $478,000 $34,858,000 

Consolidate all WWTPs into a 

single regional facility at the SB-FB 

WWTP 

Expand WWTP 

into the City's 

only WWTP 

$42,000,000 $59,472,000 $1,029,000 $79,641,000 
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4.2.2 Wastewater Consolidation Project Scenarios 

Following the development of life cycle costs for each of the existing and proposed 

WWTP facilities, combinations of the costs discussed in Tables 4-21 through 4-32 were 

completed for the five consolidation scenarios discussed on the following pages. 

 

4.2.2.1 Projected Total Life Cycle Cost to Maintain All WWTPs in Operation 

This option considers maintaining all existing WWTPs in operation, along with 

constructing a new south regional WWTP in the Sienna area. Since the majority 

of the existing WWTPs are package plants, extensive rehabilitation effort would 

be needed to maintain many of these plants in continued operation for the next 30 

years. Obviously there are several plants that could be somewhat easily 

consolidated into nearby facilities, so this cost was developed to determine a 

baseline of lifecycle cost for the planning area. 

 

Table 4-33 

Capital and O&M Costs for WWTP Scenario 1 

Item Description OPCC 
Total Capital 

Cost 

Annual 

O&M Cost 

30-YrLife 

Cycle Cost 

1 
Rehab and upgrade Harris County MUD #1 WWTP, 

including solids improvements 
$2,700,000 $3,824,000 $75,000 $5,295,000 

2 
Rehab and upgrade Fondren Road WWTP, including 

solids improvements 
$4,050,000 $5,735,000 $141,000 $8,499,000 

3 
Rehab and upgrade Harris County MUD #122 

WWTP, including solids improvements 
$1,687,500 $2,390,000 $87,000 $4,096,000 

4 
Rehab and upgrade Blue Ridge West WWTP, 

including solids improvements 
$8,775,000 $12,426,000 $418,000 $20,619,000 

5 

Rehab and upgrade Fort Bend County MUD #26 

WWTP, including structure rehab and equipment 

replacement 

$3,375,000 $4,779,000 $220,000 $9,092,000 

6 
Rehab and upgrade Quail Valley UD WWTP, 

including structure rehab and equipment replacement 
$9,000,000 $12,744,000 $620,000 $24,897,000 

7 
Rehab and upgrade Palmer Plantation WWTP, 

including structure rehab and equipment replacement 
$4,050,000 $5,735,000 $169,000 $9,048,000 

8 
Expand and upgrade SB-FB WWTP, including 

structure rehab and equipment replacement 
$15,000,000 $21,240,000 $395,000 $28,983,000 

9 
Expand and upgrade Mustang Bayou WWTP, 

including structure rehab and equipment replacement 
$8,212,500 $11,629,000 $267,000 $16,863,000 

10 
Rehab and upgrade Sienna North WWTP, including 

structure rehab and equipment replacement 
$6,075,000 $8,603,000 $200,000 $12,524,000 

11 
Rehab and upgrade Sienna South WWTP, including 

structure rehab and equipment replacement 
$8,100,000 $11,470,000 $586,000 $22,956,000 

12 Construct new regional WWTP in Sienna area $9,200,000 $13,028,000 $297,000 $18,850,000 

TOTAL $80,225,000 $113,603,000 $3,475,000 $181,722,000 

Notes: 

1 - This estimate assumes no offsite collection improvements are required.  

2 - This estimate assumes that no other major capital improvements would be necessary during the project life.  

3 - This estimate assumes a 30-yr improvement life, at an interest rate of 3%.  
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 4.2.2.2  Projected Total Life Cycle Cost to Consolidate Utility District 

Engineer Recommended WWTPs  

This option considers consolidating several of the existing WWTPs in operation, 

along with constructing a new south regional WWTP in the Sienna area. Since the 

majority of the existing WWTPs to remain in this scenario are package plants, 

extensive rehabilitation effort would still be needed. In developing capital costs, 

consolidated plant costs include new PS and force mains to the regional facilities, 

and WWTPs intended to remain in this scenario include a budget for 

rehabilitating and/or upgrading each facility to maintain continued treatment for 

the next 30 years.  

 

O&M costs for this scenario include projected O&M costs for the regional 

facilities (accounting for newly added flow) and O&M costs for the consolidated 

facilities (costs for the new transfer PSs). These O&M costs however do not 

include the existing collection system O&M. Also, these life cycle costs do not 

account for any change in inflation in interest or in power cost. 
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Table 4-34 

Capital and O&M Costs for WWTP Scenario 2 

Item Description OPCC 
Total Capital 

Cost 

Annual 

O&M Cost 

30-YrLife 

Cycle Cost 

1 
Rehab and upgrade Harris County MUD #1 WWTP, 

including solids improvements 
$2,700,000 $3,824,000 $75,000 $5,295,000 

2 
Rehab and upgrade Fondren Road WWTP, 

including solids improvements 
$4,050,000 $5,735,000 $141,000 $8,499,000 

3 

Construct a transfer PS at Harris County MUD #122 

WWTP to transfer plant flow to WC&ID #2, 

includes PS, pipeline and expansion of WC&ID #2 

WWTP 

$1,480,000 $2,096,000 $89,100 $3,843,000 

4 

Expand Blue Ridge WWTP to handle Fort Bend 

County MUD #26 flow, including solids 

improvements 

$9,000,000 $12,744,000 $577,000 $24,054,000 

5 

Construct a transfer PS at Fort Bend County MUD 

#26 WWTP to transfer plant flow to Blue Ridge 

West WWTP, including PSand pipeline 

$439,000 $622,000 $4,100 $703,000 

6 

Rehab and upgrade Quail Valley UD WWTP, 

including structure rehab and equipment 

replacement 

$9,000,000 $12,744,000 $620,000 $24,897,000 

7 

Construct a transfer PS at Palmer Plantation WWTP 

to transfer plant flow to SB-FB WWTP, including 

PS and pipeline 

$454,000 $643,000 $5,000 $742,000 

8 
Expand and upgrade SB-FB WWTP, including 

structure rehab and equipment replacement 
$17,500,000 $24,780,000 $377,000 $32,170,000 

9 

Expand and upgrade Mustang Bayou WWTP, 

including structure rehab and equipment 

replacement 

$8,212,500 $11,629,000 $267,000 $16,863,000 

10 
Rehab and upgrade Sienna North WWTP, including 

structure rehab and equipment replacement 
$6,075,000 $8,603,000 $200,000 $12,524,000 

11 

Construct new transfer PS at Sienna South WWTP 

to transfer Sienna South plant flow to the new 

regional WWTP in Sienna, including PS and 

pipeline 

$1,375,000 $1,947,000 $9,900 $2,142,000 

12 Construct new regional WWTP in Sienna area $14,000,000 $19,824,000 $297,000 $25,646,000 

TOTAL $74,285,500 $105,191,000 $2,662,100 $157,378,000 

Notes:  

1 - This estimate assumes no offsite collection improvements are required.  

2 - This estimate assumes that no other major capital improvements would be necessary during the project life.  

3 - This estimate assumes a 30-yr improvement life, at an interest rate of 3%.  
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 4.2.2.3 Projected Total Life Cycle Cost to Consolidate WWTPs Using Quail 

Valley UD WWTP as a Regional WWTP 

This option considers consolidating the existing WWTPs down to a maximum of 

five plants, including constructing a new south regional WWTP in the Sienna 

area. In this scenario, the three northernmost WWTPs would be consolidated into 

a new regional facility, the central service area would be consolidated between the 

Quail Valley UD WWTP and the SB-FB WWTP, the eastern area would be 

covered by the Mustang Bayou WWTP and the southern area would be supported 

by the new south regional WWTP in the Sienna area. In developing capital costs, 

consolidated plant costs include new PSs and force mains to the regional 

facilities, and WWTPs intended to remain in this scenario include a budget for 

rehabilitating and/or upgrading each facility to maintain continued treatment for 

the next 30 years.  

 

O&M costs for this scenario include projected O&M costs for the regional 

facilities (accounting for newly added flow) and O&M costs for the consolidated 

facilities (costs for the new transfer PSs). These O&M costs however do not 

include the existing collection system O&M. Also, these life cycle costs do not 

account for any change in inflation in interest or in power cost. 
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Table 4-35 

Capital and O&M Costs for WWTP Scenario 3 

Item Description OPCC 

Total 

Capital 

Cost 

Annual 

O&M 

Cost 

30-Yr Life 

Cycle Cost 

1 

Construct new transfer PS to transfer Southwest Harris 

County MUD #1 plant flow to the nearby Fondren Road 

WWTP, including PS and pipeline 

$175,000 $248,000 $3,300 $313,000 

2 
Construction of a new regional WWTP at the Fondren Road 

plant site, including solids improvements 
$7,500,000 $10,620,000 $149,000 $13,541,000 

3 

Construct new transfer PS to transfer Harris County MUD 

#122 plant flow to the Fondren Road WWTP, including PS 

and pipeline 

$443,750 $629,000 $2,100 $671,000 

4 

Construct new transfer PS to transfer Blue Ridge West 

WWTP flow to the new Fort Bend County MUD #26 PS, 

including PS and pipeline 

$493,000 $699,000 $10,700 $909,000 

5 
Construct new transfer PS to transfer both plant flows to the 

Quail Valley UD WWTP, including PS and pipeline 
$1,862,500 $2,638,000 $18,500 $3,001,000 

6 
Expand and upgrade Quail Valley UD WWTP for 

additional flow 
$16,500,000 $23,364,000 $649,000 $36,085,000 

7 

Construct a transfer PS at Palmer Plantation WWTP to 

transfer plant flow to SB-FB WWTP, including PS and 

pipeline 

$454,000 $643,000 $5,000 $742,000 

8 

Expand and upgrade SB-FB WWTP for growth and to 

handle Palmer Plantation and Sienna North flow, including 

structure rehab and equipment replacement 

$18,000,000 $25,488,000 $478,000 $34,858,000 

9 
Expand and upgrade Mustang Bayou WWTP, including 

solids improvements 
$8,212,500 $11,629,000 $267,000 $16,863,000 

10 

Construct new transfer PS at Sienna North WWTP to 

transfer Sienna North plant flow to the SB-FB WWTP, 

including PS and pipeline 

$922,500 $1,307,000 $7,400 $1,453,000 

11 

Construct new transfer PS at Sienna South WWTP to 

transfer Sienna South plant flow to the new regional 

WWTP in Sienna, including PS and pipeline 

$1,375,000 $1,947,000 $9,900 $2,142,000 

12 Construct new regional WWTP in Sienna area $14,000,000 $19,824,000 $297,000 $25,646,000 

TOTAL $69,938,250 $99,036,000 $1,896,900 $136,224,000 

Notes: 

1 - This estimate assumes no offsite collection improvements are required.  

2 - This estimate assumes that no other major capital improvements would be necessary during the project life.  

3 - This estimate assumes a 30-yr improvement life, at an interest rate of 3%. 
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 4.2.2.4  Projected Total Life Cycle Cost to Consolidate WWTPs Using Blue 

Ridge West WWTP as a Regional WWTP 

This option also considers consolidating the existing WWTPs down to a 

maximum of five plants, including constructing a new south regional WWTP in 

the Sienna area. In this scenario, the three northernmost WWTPs would be 

consolidated into an expanded Blue Ridge West WWTP, the central service area 

would be consolidated between the Quail Valley UD WWTP, the Blue Ridge 

West WWTP and the SB-FB WWTP, the eastern area would still be covered by 

the Mustang Bayou WWTP and the southern area would still be supported by the 

new south regional WWTP in the Sienna area. In developing capital costs, 

consolidated plant costs include new PSs and force mains to the regional 

facilities, and WWTPs intended to remain in this scenario include a budget for 

rehabilitating and/or upgrading each facility to maintain continued treatment for 

the next 30 years. O&M costs for this scenario include projected O&M costs for 

the regional facilities (accounting for newly added flow) and O&M costs for the 

consolidated facilities (costs for the new transfer PSs). These O&M costs however 

do not include the existing collection system O&M. Also, these life cycle costs do 

not account for any change in inflation in interest or in power cost. 
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Table 4-36 

Capital and O&M Costs for WWTP Scenario 4 

Item Description OPCC 

Total 

Capital 

Cost 

Annual 

O&M 

Cost 

30-Yr Life 

Cycle Cost 

1 

Construct new transfer PS to transfer Southwest Harris 

County MUD #1 plant flow to the nearby Fondren Road 

WWTP, including PS and pipeline 

$175,000 $248,000 $3,300 $313,000 

2 

Construction of a new PS at the Fondren Road plant site to 

transfer all north flows to the Blue Ridge West WWTP, 

including PS and pipeline 

$1,062,500 $1,505,000 $9,900 $1,700,000 

3 

Construct new transfer PS to transfer Harris County MUD 

#122 plant flow to the Fondren Road WWTP, including PS 

and pipeline 

$443,750 $629,000 $2,100 $671,000 

4 
Expand Blue Ridge West WWTP for additional flow, 

including solids improvements 
$16,500,000 $23,364,000 $577,000 $34,674,000 

5 

Construct a transfer PS at Fort Bend County MUD #26 

WWTP to transfer plant flow to Blue Ridge West WWTP, 

including PS and pipeline 

$385,000 $546,000 $4,100 $627,000 

6 
Rehab and upgrade Quail Valley UD WWTP, including 

structure rehab and equipment replacement 
$9,000,000 $12,744,000 $620,000 $24,897,000 

7 

Construct a transfer PS at Palmer Plantation WWTP to 

transfer plant flow to SB-FB WWTP, including PS and 

pipeline 

$454,000 $643,000 $5,000 $742,000 

8 

Expand and upgrade SB-FB WWTP for growth and to handle 

Palmer Plantation and Sienna North flow, including structure 

rehab and equipment replacement 

$18,000,000 $25,488,000 $478,000 $34,858,000 

9 
Expand and upgrade Mustang Bayou WWTP, including solids 

improvements 
$8,212,500 $11,629,000 $267,000 $16,863,000 

10 

Construct new transfer PS at Sienna North WWTP to transfer 

Sienna North plant flow to the SB-FB WWTP, including PS 

and pipeline 

$922,500 $1,307,000 $7,400 $1,453,000 

11 

Construct new transfer PS at Sienna South WWTP to transfer 

Sienna South plant flow to the new regional WWTP in 

Sienna, including PS and pipeline 

$1,375,000 $1,947,000 $9,900 $2,142,000 

12 Construct new regional WWTP in Sienna area $14,000,000 $19,824,000 $297,000 $25,646,000 

TOTAL $70,530,250 $99,874,000 $2,280,700 $144,586,000 

Notes: 

1 - This estimate assumes no offsite collection improvements are required.  

2 - This estimate assumes that no other major capital improvements would be necessary during the project life.  

3 - This estimate assumes a 30-yr improvement life, at an interest rate of 3%.  
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 4.2.2.5  Projected Total Life Cycle Cost to Consolidate WWTPs into a New 

Super Regional Facility at the Steep Bank – Flat Bank WWTP 

This option considers consolidating all of the existing WWTPs into a super-

regional treatment facility, including incorporating flows from the new Sienna 

area. In developing capital costs, consolidated plant costs include new PSs and 

force mains to the regional facilities, and WWTPs intended to remain in this 

scenario include a budget for expanding and upgrading to maintain continued 

treatment for the next 30 years.  

 

O&M costs for this scenario include projected O&M costs for the regional 

facilities (accounting for newly added flow) and O&M costs for the consolidated 

facilities (costs for the new transfer PSs and pipelines). These O&M costs 

however do not include the existing collection system O&M. Also, these life 

cycle costs do not account for any change in inflation in interest or in power cost. 
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Table 4-37 

Capital and O&M Costs for WWTP Scenario 5 

Item Description OPCC 

Total 

Capital 

Cost 

Annual 

O&M 

Cost 

30-Yr Life 

Cycle Cost 

1 

Construct new transfer PS to transfer Southwest Harris County 

MUD #1 plant flow to the nearby Fondren Road WWTP, 

includes PS and pipeline 

$175,000 $248,000 $3,300 $313,000 

2 
Construct new transfer PS to transfer HCMUD #122 plant flow 

to the Fondren Road WWTP, includes PS and pipeline 
$443,750 $629,000 $2,100 $671,000 

3 

Construction of a new PS at the Fondren Road plant site to 

transfer all north flows to the Blue Ridge WWTP, includes PS 

and pipeline 

$1,062,500 $1,505,000 $9,900 $1,700,000 

4 

Construct a new transfer PS at the Blue Ridge West WWTP to 

transfer north plant flows to the new Fort Bend County MUD 

#26 WWTP PS, includes PS and pipeline 

$797,000 $1,129,000 $32,000 $1,757,000 

5 

Construct new transfer PS at Fort Bend County MUD #26 

WWTP to transfer all northeast plant flows to the new Palmer 

Plantation WWTP PS, includes PS and pipeline 

$2,362,500 $3,346,000 $37,000 $4,072,000 

6 

Construct new transfer PS at Quail Valley UD WWTP to 

transfer plant flow to the SB-FB WWTP, includes PS and 

pipeline for raw wastewater and reuse PS and 6" pipeline to 

return 0.5 MGD effluent back to Quail Valley UD lake 

$1,100,000 $1,558,000 $23,100 $2,011,000 

7 

Construct new transfer PS at Mustang Bayou WWTP to 

transfer plant flow to the new Palmer Plantation WWTP PS, 

includes PS and 10" pipeline 

$868,750 $1,231,000 $19,000 $1,604,000 

8 
Construct a transfer PS at Palmer Plantation WWTP to transfer 

plant flow to SB-FB WWTP, includes PS and 18" pipeline 
$1,108,000 $1,569,000 $64,000 $2,824,000 

9 

Construct new transfer PS in Sienna Development to transfer 

Sienna flow to new Sienna South WWTP PS, includes PS and 

12" pipeline 

$1,687,500 $2,390,000 $19,000 $2,763,000 

10 

Construct new transfer PS at Sienna South WWTP to transfer 

Sienna South flows to the new Sienna North WWTP PS, 

includes PS and 16" pipeline 

$3,962,500 $5,611,000 $43,000 $6,454,000 

11 

Construct new transfer PS at Sienna North WWTP to transfer 

all south flows to the SB-FB WWTP, includes PS and 18" 

pipeline 

$2,825,000 $4,001,000 $50,000 $4,982,000 

12 

Expand and upgrade SB-FB WWTP for growth and to handle 

remaining plant flows, including structure rehab and 

equipment replacement 

$42,000,000 $59,472,000 $1,029,000 $79,641,000 

TOTAL $58,392,500 $82,689,000 $1,331,400 $108,792,000 

Notes: 

1 - This estimate assumes no offsite collection improvements are required.  

2 - This estimate assumes that no other major capital improvements would be necessary during the project life.  

3 - This estimate assumes a 30-yr improvement life, at an interest rate of 3%. 
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 4.2.3 Wastewater Improvements Summary 

The summary of the five main scenarios reviewed are provided in Table 4-38. 

Based on the review of the various project scenarios for the existing and proposed 

WWTPs, it appears that the most cost effective scenario is to convert the SB-FB 

WWTP into a super-regional treatment facility, and attempt to incorporate as 

much flow from the other WWTPs as possible. During the final draft report 

review, the utility districts requested an additional WWTP scenario, which is 

included in Appendix F. 

 

Table 4-38 

Summary of Capital and O&M Costs for WWTP Scenarios 

Scenario Description 
WWTPs Online in This 

Scenario 

Projected 

Total Capital 

Cost 

Projected 

Annual 

O&M Cost 

Projected 30-

Year Life 

Cycle Cost 

Rehab/Expand all existing 

WWTPs as needed and construct 

new South Regional WWTP to 

continue use for 30 years (11 

existing WWTPs plus 1 new 

WWTP) 

Southwest Harris County 

MUD #1, Harris County 

MUD #122, Harris County 

MUD-Fondren Road, Blue 

Ridge West MUD, Fort 

Bend County MUD #26, 

Palmer Plantation, Quail 

Valley UD, SB-FB, 

Mustang Bayou, Sienna 

North, Sienna South, New 

Sienna Regional 

$113,603,000 $3,475,000 $181,722,000 

Consolidate WWTPs based on 

MUD engineering firm 

recommendations (7 existing 

WWTPs plus 1 new WWTP) 

Southwest Harris County 

MUD #1, Harris County 

MUD-Fondren Road, Blue 

Ridge West MUD, Quail 

Valley UD, SB-FB, 

Mustang Bayou, Sienna 

North, New Sienna 

Regional 

$105,191,000 $2,662,100 $157,378,000 

Consolidate WWTPs to reduce 

total number of WWTPs using 

Quail Valley UD as a regional 

facility (4 existing WWTPs plus 

1 new WWTP) 

Harris County MUD-

Fondren Road, Quail 

Valley UD, SB-FB, 

Mustang Bayou, New 

Sienna Regional 

$99,036,000 $1,896,900 $136,224,000 

Consolidate WWTPs to reduce 

total number of WWTPs using 

Blue Ridge West MUD as a 

regional facility (4 existing 

WWTPs plus 1 new WWTP) 

Blue Ridge West MUD, 

Quail Valley UD, SB-FB, 

Mustang Bayou, New 

Sienna Regional 

$99,874,000 $2,280,700 $144,586,000 

Consolidate WWTPs to reduce 

total number of WWTPs using 

SB-FB as the only regional 

WWTP facility (1 existing 

WWTP) 

SB-FB $82,689,000 $1,331,400 $108,792,000 
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Multiple advantages and several potential disadvantages relate to utilization of 

the SB-FB facility as a super-regional WWTP, including, but not limited to: 

 

 Advantages 

 

o Lowest life cycle cost of the various scenarios; 

 

o Largest existing treatment site in the Study area, provides adequate 

space for expanding upwards of 16.4 MGD if using more efficient 

treatment processes; 

 

o Reduced cost for monitoring and reporting for monthly discharge 

monitoring reports (DMR) and annual sludge reporting; 

 

o Reduced environmental impact by limiting discharge to one 

receiving stream instead of multiple streams (TCEQ and TWDB 

prefer consolidating WWTP discharges whenever feasible); 

 

o Potential for capturing all the City’s current and future effluent 

produced to increase total bed and banks water rights; 

 

o Cost to utilize additional reclaimed water for bed and banks permit 

via a single treatment facility may be less than cost to purchase 

additional water rights elsewhere for future SWTP expansions; 

 

o If bed and banks water rights are not pursued, can provide a greater 

single source opportunity for marketing reclaimed water supply; 

 

o Potentially lower wastewater rates due to economies of scale for 

treatment cost and lower O&M via a single treatment facility; and, 

 

o The existing administration for each utility district could still be 

maintained even though treatment would occur at only one 

location. 

 

 Disadvantages 

 

o There may be existing debt service that would need to be 

incorporated into the costing scenarios discussed earlier in Section 

4, that could impact the direction taken in the consolidation 

scenarios; 

 

o Consolidation to a super-regional WWTP would require extensive 

coordination with the utility districts to operate and maintain 

multiple rate structures; and, 
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o There could be a perceived loss of ownership and control of the 

local WWTPs by the utility districts. 

 

Since the SB-FB WWTP is currently in the best condition of all the existing 

WWTP facilities, the work needed at this facility would be based on expansions 

to incorporate offsite WWTP flows, which could be constructed over multiple 

phases as needed to incorporate the wastewater flows from the offsite WWTPs 

at a rate of several WWTP consolidations every five years. The total projected 

capital cost (in 2011 dollars) for this recommended scenario is $82,689,000, 

including contingency and engineering (Refer to Table 4-37). 

 

Implementation of this scenario is not expected to be completed all at once. In 

fact, implementation of the recommended consolidation scenario to consolidate 

all the existing and proposed WWTP service areas into a single super-regional 

WWTP would be best completed in phases over a period of time. By 

implementing this scenario in a phased approach, the City could accomplish 

consolidation at a controlled pace that balances well with project funding 

demands from the water system and with the benefit of observing the impact to 

overall wastewater system performance and net change in O&M costs. An 

implementation plan has been developed and is included both in Section 7 and 

here in additional detail. 

 

 Current – 11 WWTPs in Operation 

 

 2010-2015 – 9 WWTPs in Operation 

 

o Consolidate HCMUD #122 flow into Harris County WC&ID-

Fondren Rd WWTP (addition of 0.1 MGD current flow), PS to be 

sized for build-out conditions; 

 

o Consolidate Palmer Plantation flow into SB-FB WWTP (addition 

of 0.3 MGD current flow), PS to be sized for future consolidation 

flows; and 

 

o Consolidate Sienna North flow into SB-FB WWTP (addition of 0.3 

MGD current flow), PS to be sized for future consolidation flows. 

 

 2015-2020 – 7 WWTPs in Operation 

 

o Construct a 4.0 MGD expansion at SB-FB WWTP to incorporate 

additional consolidation flow; 
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o Consolidate Fort Bend County MUD #26 flow into Palmer 

Plantation WWTP PS, going ultimately to SB-FB WWTP 

(addition of 0.3 MGD current flow), PS to be sized for future 

consolidation flows; and, 

 

o Consolidate Sienna South flow into Sienna North WWTP PS, 

going ultimately to SB-FB WWTP (addition of 1.1 MGD current 

flow), PS to be sized for future consolidation flows. 

 

 2020-2025 – 4 WWTPs in Operation 

 

o Construct a 4.0 MGD expansion at SB-FB WWTP to incorporate 

additional consolidation flow; 

 

o Consolidate Blue Ridge West flow into Fort Bend County MUD 

#26 WWTP PS, going ultimately to SB-FB WWTP (addition of 

0.75 MGD current flow), PS to be sized for future consolidation 

flows; 

 

o Consolidate future Sienna development flow into Sienna South 

WWTP PS, going ultimately to SB-FB WWTP (addition of 0.0 

MGD current flow), PS to be sized for buildout conditions; 

 

o Consolidate Quail Valley UD flow into SB-FB WWTP (addition 

of 1.5 MGD current flow), PS to be sized for build-out conditions; 

and, 

 

o Construct 0.5 MGD reuse pumping system at SB-FB to send 

reclaimed water back to Quail Valley UD for use at the golf 

course. 

 

 2025-2030 – 2 WWTPs in Operation 

 

o Construct a 4.0 MGD expansion at SB-FB WWTP to incorporate 

additional consolidation flow; 

 

o Consolidate Harris County WC&ID-Fondren Rd flow into Blue 

Ridge West WWTP PS, going ultimately to SB-FB WWTP 

(addition of 0.2 MGD current flow), PS to be sized for future 

consolidation flows; and, 

 

o Consolidate Harris County MUD #122 flow into Harris County 

WC&ID-Fondren Rd WWTP PS, going ultimately to SB-FB 

WWTP (addition of 0.1 MGD current flow), PS to be sized for 

build-out conditions. 
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 2030-2035 – 1 WWTP in Operation 

 

o Construct a 4.0 MGD expansion at SB-FB WWTP to incorporate 

additional consolidation flow; and, 

 

o Consolidate Mustang Bayou flow into Palmer Plantation WWTP 

PS, going ultimately to SB-FB WWTP (addition of 0.4 MGD 

current flow), PS to be sized for build-out conditions. 

 

In addition, the timing of WWTP improvements also must coincide with growth 

in each area to maintain compliance with the TCEQ’s 75/90 Rule. Therefore, it is 

important to plan improvements at the proposed super-regional WWTP (SB-FB 

WWTP) with careful coordination with planned transfers of consolidated plant 

flows from other service areas. The proposed wastewater improvements are 

shown in Exhibit 4-1. A proposed wastewater improvements timeline (by 

individual year) is shown in Table 7-1. The timeline shown in Table 4-39 

corresponds to the project implementation schedule (developed in 5-year 

increments) discussed previously. 
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Table 4-39 

Projected Timeline for WWTP Improvements 

Year Project Completed 

Projected Flow 

Loading at Super 

Regional WWTP 

(MGD) 
1
 

Flow Loading - 

Based on the 

Percent of Super 

Regional WWTP 

Capacity 
2
 

Improvements 

Required 
3
 

2011 - - - - 

2012 

Reroute Harris County MUD #122 

WWTP to Harris County WC&ID-

Fondren Rd WWTP 

- - - 

2013 

Construct new transfer PS at Palmer 

Plantation WWTP and transfer all 

plant flow to SB-FB WWTP 

1.89 63% 

Initiate 

planning for 

SB-FB WWTP 

expansion 

2014 

Construct new transfer PS at Sienna 

North WWTP and transfer all plant 

flow to SB-FB WWTP 

2.30 77% 
Initiate design 

for SB-FB 

expansion 

2015 - 2.37 79% - 

2016 
Construct 4.0 MGD expansion at 

SB-FB WWTP 
2.45 35% - 

2017 

Construct new transfer PS at Fort 

Bend County MUD #26 WWTP and 

transfer all plant flow to Palmer 

Plantation WWTP PS 

2.92 42% - 

2018 

Construct new transfer PS at Sienna 

South WWTP and transfer all plant 

flow to Sienna North WWTP PS 

4.11 59% - 

2019 - 4.24 61% - 

2020 - 4.38 63% 

Initiate 

planning for 

SB-FB WWTP 

expansion 

2021 

Construct new transfer PS at Quail 

Valley UD WWTP and transfer all 

plant flow to SB-FB WWTP 

6.02 86% 
Initiate design 

for SB-FB 

expansion 

2022 
Construct 4.0 MGD expansion at 

SB-FB WWTP 
6.21 56% - 

2023 

Construct new transfer PS at Blue 

Ridge West WWTP and transfer all 

plant flow to Fort Bend County MUD 

#26 WWTP PS 

7.50 68% 

Initiate 

planning for 

SB-FB WWTP 

expansion 

2024 

Construct new transfer PS in Sienna 

development and transfer all plant 

flow to Sienna South WWTP PS 

8.49 77% 
Initiate design 

for SB-FB 

expansion 

2025 - 8.77 80% - 
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Year Project Completed 

Projected Flow 

Loading at Super 

Regional WWTP 

(MGD) 
1
 

Flow Loading - 

Based on the 

Percent of Super 

Regional WWTP 

Capacity 
2
 

Improvements 

Required 
3
 

2026 

Construct new transfer PS at Harris 

County WC&ID-Fondren Rd WWTP 

and transfer all plant flow to Blue 

Ridge West WWTP PS 

9.74 89% - 

2027 
Construct 4.0 MGD expansion at 

SB-FB WWTP 
10.05 67% - 

2028 

Construct new transfer PS at Fort 

Bend County MUD #1 WWTP and 

transfer all plant flow to Harris 

County WC&ID-Fondren Rd WWTP 

PS 

10.56 70% - 

2029 - 10.90 73% 

Initiate 

planning for 

SB-FB WWTP 

expansion 

2030 - 11.24 75% 
Initiate design 

for SB-FB 

expansion 

2031 
Construct new transfer PS at Mustang 

Bayou WWTP and transfer all plant 

flow to Palmer Plantation WWTP PS 

12.37 82% - 

2032 - 12.77 85% - 

2033 - 13.18 88% - 

2034 - 13.60 91% - 

2035 
Construct 4.0 MGD expansion at 

SB-FB WWTP 
14.04 74% - 

2036 - 14.48 76% - 

2037 - 14.95 79% - 

2038 - 15.43 81% - 

2039 - 15.92 84% - 

2040 - 16.43 86% - 

Notes: 

1 - This flow loading is based on 3% growth in each service area, except those areas already built out, such as Quail Valley UD 

and Sienna South. 

2 - The percent capacity is based on the total projected loading at the Super Regional WWTP, allowing for the existing 3 MGD 

treatment capacity plus additional expansions of 4 MGD each. 

3 - Recommended years to initiate planning/design/construction based on maintaining compliance with the TCEQ's 75/90 Rule. 

 

A full cash flow analysis was developed for the wastewater improvements (refer 

to Table 4-40) to provide a basis for comparison of existing/future WWTP O&M 

costs, along with the impact of the potential debt service to be incurred from 

consolidating the various existing WWTPs. A cumulative loss/gain analysis was 

also completed and was included in Table 4-40 which reflects a potential net gain 
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in revenue from wastewater fees during the course of the project due to reduced 

WWTP O&M cost as each existing WWTP consolidates into the proposed super-

regional WWTP.  

 

Annual debt service costs were developed based on a 30-year period at an interest 

rate of 3%. Revenue generated is based on the billing data provided by the utility 

districts (also referenced in Section 1), which reflects an average residential 

wastewater charge of $3.58 per 1,000 gallons. In addition, the available revenue 

to offset WWTP O&M and debt service was based on an assumption of 75% 

allocation of wastewater revenues for WWTP operations allowing for the 

remaining 25% for wastewater collection O&M and administration O&M. The 

revenue is anticipated to increase at an approximate annual growth rate of 3% to 

match development growth in the City. Therefore, as wastewater flows increase, 

the revenues generated from wastewater service fees should also increase.   

 

Based on the potential revenue/cost streams evaluated, it appears that the savings 

in O&M by consolidating WWTPs may allow for the wastewater revenues to start 

paying for the O&M and debt service as early as 2021 (the first year with an 

annual net gain of revenue), using the implementation schedule included in this 

Section. However, depending on actual current O&M costs attributed to each 

WWTP, the likely “break even” point in the proposed implementation schedule 

could happen earlier or later than 2021. 

 

Table 4-40 

Projected Cash Flow Analysis for Proposed Wastewater Improvements 

Year Wastewater Improvements Project 

Annual Debt 

Service Cost 

for WWTP 

Projects 1 

Total O&M 

Cost for Super 

Regional 

WWTP and 

Transfer PS 

Operation 2 

Total O&M 

Cost for 

Existing 

WWTP 

Operations 2 

Total Annual 

Cost for 

Wastewater 

Improvements 

and Operations 

Total Annual 

Revenue for 

Utility Districts 

for WWTP 

Operations 3 

Cumulative 

Net Loss/Gain 

During Project 

2011 - - - $6,261,000 $6,261,000 $6,371,000 $110,000 

2012 

Reroute Harris County MUD #122 

WWTP to Harris County WC&ID-

Fondren Rd WWTP 

$4,219,000 $397,000 $5,662,000 $10,278,000 $6,575,000 ($3,593,000) 

2013 

Construct new transfer PS at Palmer 

Plantation WWTP and transfer all 
plant flow to SB-FB WWTP 

$4,219,000 $508,000 $5,207,000 $9,934,000 $6,786,000 ($6,741,000) 

2014 

Construct new transfer PS at Sienna 

North WWTP and transfer all plant 

flow to SB-FB WWTP 

$4,219,000 $630,000 $4,802,000 $9,651,000 $7,004,000 ($9,388,000) 

2015 - $4,219,000 $653,000 $4,971,000 $9,843,000 $7,229,000 ($12,002,000) 

2016 
Construct 4.0 MGD expansion at SB-

FB WWTP 
$4,219,000 $488,000 $5,145,000 $9,852,000 $7,461,000 ($14,393,000) 
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Year Wastewater Improvements Project 

Annual Debt 

Service Cost 

for WWTP 

Projects 1 

Total O&M 

Cost for Super 

Regional 

WWTP and 

Transfer PS 

Operation 2 

Total O&M 

Cost for 

Existing 

WWTP 

Operations 2 

Total Annual 

Cost for 

Wastewater 

Improvements 

and Operations 

Total Annual 

Revenue for 

Utility Districts 

for WWTP 

Operations 3 

Cumulative 

Net Loss/Gain 

During Project 

2017 

Construct new transfer PS at Fort 
Bend County MUD #26 WWTP and 

transfer all plant flow to Palmer 

WWTP PS 

$4,219,000 $621,000 $4,551,000 $9,391,000 $7,700,000 ($16,084,000) 

2018 

Construct new transfer PS at Sienna 

South WWTP and transfer all plant 

flow to Sienna North WWTP PS 

$4,219,000 $872,000 $3,282,000 $8,373,000 $7,947,000 ($16,510,000) 

2019 - $4,219,000 $903,000 $3,397,000 $8,519,000 $8,202,000 ($16,827,000) 

2020 - $4,219,000 $935,000 $3,516,000 $8,670,000 $8,465,000 ($17,032,000) 

2021 

Construct new transfer PS at Quail 

Valley UD WWTP and transfer all 

plant flow to SB-FB WWTP 

$4,219,000 $1,294,000 $2,472,000 $7,985,000 $8,736,000 ($16,281,000) 

2022 
Construct 4.0 MGD expansion at SB-

FB WWTP 
$4,219,000 $1,187,000 $2,559,000 $7,965,000 $9,016,000 ($15,230,000) 

2023 

Construct new transfer PS at Blue 

Ridge West WWTP and transfer all 

plant flow to Fort Bend County MUD 
#26 WWTP PS 

$4,219,000 $1,523,000 $1,718,000 $7,460,000 $9,305,000 ($13,385,000) 

2024 
Construct new transfer PS in Sienna 
development and transfer all plant 

flow to Sienna South WWTP PS 

$4,219,000 $1,742,000 $1,779,000 $7,740,000 $9,603,000 ($11,522,000) 

2025 - $4,219,000 $1,803,000 $1,842,000 $7,864,000 $9,911,000 ($9,475,000) 

2026 

Construct new transfer PS at Harris 

County WC&ID-Fondren Rd WWTP 
and transfer all plant flow to Blue 

Ridge West WWTP PS 

$4,219,000 $1,991,000 $1,463,000 $7,673,000 $10,229,000 ($6,919,000) 

2027 
Construct 4.0 MGD expansion at SB-

FB WWTP 
$4,219,000 $2,061,000 $1,515,000 $7,795,000 $10,557,000 ($4,157,000) 

2028 

Construct new transfer PS at Fort 

Bend County MUD #1 WWTP and 
transfer all plant flow to Harris County 

WC&ID-Fondren Rd WWTP PS 

$4,219,000 $2,039,000 $1,338,000 $7,596,000 $10,895,000 ($858,000) 

2029 - $4,219,000 $2,111,000 $1,385,000 $7,715,000 $11,244,000 $2,671,000 

2030 - $4,219,000 $2,185,000 $1,434,000 $7,838,000 $11,604,000 $6,437,000 

2031 

Construct new transfer PS at Mustang 

Bayou WWTP and transfer all plant 
flow to Palmer Plantation WWTP PS 

$4,219,000 $2,390,000 $0 $6,609,000 $11,976,000 $11,804,000 

2032 - $4,219,000 $2,474,000 $0 $6,693,000 $12,360,000 $17,471,000 

2033 - $4,219,000 $2,561,000 $0 $6,780,000 $12,756,000 $23,447,000 

2034 - $4,219,000 $2,651,000 $0 $6,870,000 $13,165,000 $29,742,000 

2035 
Construct 4.0 MGD expansion at SB-

FB WWTP 
$4,219,000 $2,316,000 $0 $6,535,000 $13,587,000 $36,794,000 

2036 - $4,219,000 $2,398,000 $0 $6,617,000 $14,022,000 $44,199,000 

2037 - $4,219,000 $2,482,000 $0 $6,701,000 $14,471,000 $51,969,000 
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Year Wastewater Improvements Project 

Annual Debt 

Service Cost 

for WWTP 

Projects 1 

Total O&M 

Cost for Super 

Regional 

WWTP and 

Transfer PS 

Operation 2 

Total O&M 

Cost for 

Existing 

WWTP 

Operations 2 

Total Annual 

Cost for 

Wastewater 

Improvements 

and Operations 

Total Annual 

Revenue for 

Utility Districts 

for WWTP 

Operations 3 

Cumulative 

Net Loss/Gain 

During Project 

2038 - $4,219,000 $2,569,000 $0 $6,788,000 $14,935,000 $60,116,000 

2039 - $4,219,000 $2,659,000 $0 $6,878,000 $15,413,000 $68,651,000 

2040 - $4,219,000 $2,753,000 $0 $6,972,000 $15,907,000 $77,586,000 

Total Debt Service (Principal and Interest) $122,351,000 

Notes: 

1 - This debt service cost is based on a 30-year payment period. 
2 - This O&M cost includes a 3.5% annual cost escalation factor to account for anticipated increases in inflation in the future. 

3 - The WWTP operations revenue based on allocating 75% of the annual wastewater revenue to WWTP operations. Revenue based on average utility district 

wastewater fee of $3.58 per 1,000 gallons. Revenue increases annually by approximately 3% due to increased development and growth in the City, resulting in a 
proportional increase in wastewater flows. 
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Section 5: Environmental Assessment 
 

 

5.1 Environmental Setting 
 

The majority of the Study area is located in Fort Bend County and extends to the 

northeast into a portion of Harris County in the southeast part of Texas. Although much 

of the land within Fort Bend County is still in agricultural use, the land use for the Study 

area is primarily residential. The terrain is level to gently sloping toward the coast. 

Elevations range from 150 feet to 70 feet. The average rainfall is 45.3 inches. The 

counties are drained by the Brazos and San Bernard Rivers, as well as Oyster Creek. The 

Gulf of Mexico is located 50 miles from Fort Bend County. Exhibit 1-1 provides a 

general location map. An overview map for the proposed interconnections between the 

various water distributions is shown on Exhibit 2-2 and the proposed locations for new 

ESTs are shown on Exhibit 2-3. The alternative wastewater pipeline locations associated 

with the wastewater treatment consolidation alternatives are shown on Exhibit 4-1. All of 

the water and wastewater Study projects that are recommended herein with a proposed 

construction location (project options) are shown on US Geological Survey Topographic 

Maps and Aerial Photos. These are included in Appendix E. 

 

  5.1.1  Geological Elements  

The geologic units within the Study area range in age from Miocene to Holocene. From 

oldest to youngest, they are Oakville Sandstone, Fleming Formation, Goliad Sand, Willis 

Sand, Bentley Formation, Montgomery Formation, Beaumont Clay and Quaternary 

Alluvium. These units generally consist of alternating beds of sand, gravel, clay and silt.  

 

The Beaumont Clay, Montgomery Formation and Quaternary Alluvium outcrop in the 

Study area. One or more of the geological units may be absent at any specific project 

location due to nondeposition or erosion. All formations dip toward the Gulf of Mexico at 

an angle greater than the slope of the land surface and generally thicken with depth in the 

downdip gulfward direction. The Geologic Atlas Map of the Study area is included in 

Appendix E.   

 

Soils Maps for the project options were prepared indicating the proposed construction 

location of the interconnection, EST and wastewater pipelines, as applicable. These Soils 

Maps are found in Appendix E. Note that the soil classification keys used on each Soil 

Map are defined in Table 5-1 and are not defined in Appendix E; however, a more 

detailed explanation of the soils suitability for each soil type is included in Appendix E. 

The soils within the Study area are clays, clay loams and sandy loams. A summary of the 

soil types and soil suitability for excavations within each project option are presented in 

Table 5-1. 
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Table 5-1 

Soils Summary 

Proposed Option 
Soil 

Classifications 
Soils Descriptions 

Soils 

Suitability for 

Shallow 

Excavation 

Water System Interconnection Alternatives – see Section 2.3.1 

Water Option 1 

First Colony MUD #9 and Fort 

Bend County MUD #115 

Interconnect 

Ma, Mc 

Brazoria clay, 0-1% slopes, rarely flooded; 

Clemville silty clay loam, 0-1% slopes, 

rarely flooded 

Very Limited 

(VL), 

Somewhat 

Limited 

(SWL) 

Water Option 2 

Mustang Bayou and Sienna 

Plantation Interconnect No. 2 

Be, Ea, Lb 

Bernard-Edna complex 0-1% slopes; Edna 

fine sandy loam, 0-1% slopes; Lake Charles 

clay, 1-4% slopes 

VL, SWL, VL 

Water Option 3 

Mustang Bayou and Sienna 

Plantation Interconnect No.3 

Be, Ea, La, Ma, 

Nc 

Bernard-Edna complex 0-1% slopes; Edna 

fine sandy loam, 0-1% slopes; Lake Charles 

clay, 0-1% slopes; Brazoria clay, 0-1% 

slopes, rarely flooded; Norwood silty loam 

VL, SWL, VL, 

VL, SWL 

Water Option 4 

Sienna Plantation Internal 

Interconnect 

Ma, Nc, Nd 

Brazoria clay, 0-1% slopes, rarely flooded; 

Norwood silty loam; Norwood silty clay 

loam 

VL, SWL, 

SWL 

Water Option 5 

Sienna Plantation and Palmer 

Plantation Interconnect No. 1 

Ra Sumpf clay VL 

Water Option 6 

Silver Ridge Development and 

Sienna Plantation Interconnect 

No. 1 

Nc Norwood silty loam SWL 

Water Option 7 

Fort Bend County MUD #149 

and Sienna Plantation MUD #1 

Interconnect No. 1 

Ma Brazoria clay, 0-1% slopes VL 

Water Option 8 

Blue Ridge West MUD, 

Permanently Open Interconnect 

with Fort Bend County MUD #26 

Not Applicable, No construction required 

Water Option 9 

Blue Ridge West MUD, 

Permanently Open Interconnect 

with Fort Bend County WC&ID 

No. 2  

Not Applicable, No construction required 

Water Option 10 

Fort Bend County MUD Nos. 47 

& 48, Permanently Open 

Interconnect 

Not Applicable, No construction required 

Water Option 11 

Mustang Bayou and Sienna 

Plantation Interconnect, 

Permanently Open 

Not Applicable, No construction required 
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Proposed Option Soil Classifications Soils Descriptions 

Soils 

Suitability for 

Shallow 

Excavation 

Water Option 12 

Mustang Bayou and Palmer 

Plantation Interconnect 

 

Be, Ea 
Bernard-Edna complex 0-1% slopes; 

Edna fine sandy loam, 0-1% slopes 
VL, SWL 

Water Option 13 

Mustang Bayou and Quail Valley 

Interconnect 

Ka, Kc, Wa  
Katy fine sandy loam, 0-1% slopes; 

Katy-Waller complex; Waller soils 

SWL, SWL, 

VL 

Water System Storage Alternatives – See Section 2.3.2  

 1. New EST at Sienna 

Plantation #1 WTP 
Nc, Nd, Ra 

Norwood silty loam; Norwood silty clay 

loam; Sumpf clay 

SWL, SWL, 

VL 

2. New EST at Mustang Bayou 

WTP 
La Lake Charles clay, 0-1% slopes VL 

3. New EST at Fort Bend County 

MUD #149 WTP 
Ma, Nd, Ra 

Brazoria clay, 0-1% slopes, rarely 

flooded; Norwood silty clay loam; 

Sumpf clay 

VL, SWL, VL 

4. New EST at Palmer Plantation 

MUD #2 WTP 
Ea Edna fine sandy loam, 0-1% slopes SWL 

5. New EST at Thunderbird UD 

System 1 WTP #2 
Nc Norwood silty loam SWL 

6. New EST at Harris County 

WC&ID – Fondren Rd WTP #2 
LcA Lake Charles clay, 0-1% slopes VL 

Wastewater Treatment System Alternatives – See Section 3 

1. Blue Ridge West MUD 

WWTP to SB-FB WWTP 

Be, Ea, Kc, La, W, 

Wa 

Bernard-Edna complex 0 to 1 percent 

slopes; Edna fine sandy loam, 0 to 1 

percent slopes; Katy-Waller complex; 

Lake Charles clay, 0 to 1 percent slopes; 

Water, Waller soils  

VL, SWL, 

SWL, VL, Not 

Rated (NR), 

VL 

2. Fort Bend County MUD #26 

WWTP to SB-FB WWTP 

Ab, Bb, Bd, Be, Ea, 

Kc, La, Lb, Lu, Ma, 

Nb, Nc, Pa, Ra, W, 

Wa  

Asa silty clay loam; Bernard clay loam; 

Bernard clay loam, 0 to 1 percent 

slopes; Bernard-Edna complex 0 to 1 

percent slopes; Edna fine sandy loam, 0 

to 1 percent slopes; Katy-Waller 

complex; Lake Charles clay, 0 to 1 

percent slopes; Lake Charles clay, 1 to 4 

percent slopes; Lake Charles-Urban 

land complex; Brazoria clay, 0 to 1 

percent slopes, rarely flooded; Belk 

clay; Norwood silt loam; Pledger clay; 

Sumpf clay; Water, Waller soils  

SWL, VL, VL, 

VL, SWL, 

SWL, VL, VL, 

VL, VL, SWL, 

SWL,VL, VL, 

NR, VL  
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Proposed Option Soil Classifications Soils Descriptions 

Soils 

Suitability for 

Shallow 

Excavation 

3. Harris County MUD #122 

WWTP to SB-FB WWTP 

Ab, Bb, Be, Ea, Kc, 

La, Lb, Lu, Ma, Nb, 

Nc, Pa, Ra, W, Wa  

Asa silty clay loam; Bernard clay loam, 

0 to 1 percent slopes; Bernard-Edna 

complex 0 to 1 percent slopes; Edna 

fine sandy loam, 0 to 1 percent slopes; 

Katy-Waller complex; Lake Charles 

clay, 0 to 1 percent slopes; Lake Charles 

clay, 1 to 4 percent slopes; Lake 

Charles-Urban land complex; Brazoria 

clay, 0 to 1 percent slopes, rarely 

flooded; Belk clay; Norwood silt loam; 

Pledger clay; Sumpf clay; Water, Waller 

soils  

SWL, VL, VL, 

SWL, SWL, 

VL, VL, VL, 

VL, SWL, 

SWL,VL, VL, 

NR, VL 

4. Harris County WC&ID – 

Fondren Rd WWTP to SB-FB 

WWTP 

 Same as above 

5. Mustang Bayou WWTP to SB-

FB WWTP 

Ab, Be, Ea, La, Lb, 

Ma, Nb, Nc, Pa, Ra, 

W 

Asa fine sandy loam; Bernard-Edna 

complex 0 to 1 percent slopes; Edna 

fine sandy loam, 0 to 1 percent slopes; 

Lake Charles clay, 0 to 1 percent slopes; 

Lake Charles clay, 1 to 4 percent slopes; 

Brazoria clay, 0-1% slopes, rarely 

flooded; Belk clay; Norwood silt loam; 

Pledger clay; Sumpf clay; Water 

SWL, VL, 

SWL, VL, VL, 

VL, VL, SWL, 

VL, VL, NR  

6. Palmer Plantation WWTP to 

SB-FB WWTP 

Ab, Ma, Nb, Nc, Pa, 

Ra 

Asa fine sandy loam; Brazoria clay, 0-

1% slopes, rarely flooded; Belk clay; 

Norwood silt loam, Pledger clay; Sumpf 

clay 

SWL, VL, VL, 

SWL, VL, VL 

7. Quail Valley UD WWTP to 

SB-FB WWTP 
Ab, Ma, Nc, Pa, Ra  

Asa fine sandy loam; Brazoria clay, 0-

1% slopes, rarely flooded; Norwood silt 

loam, Pledger clay; Sumpf clay 

SWL, VL, 

SWL, VL, VL 

8. Sienna South WWTP to SB-FB 

WWTP 

Aa, Ma, Mc, Md, 

Nb, Nc, Nd, Pa, Ra 

Asa fine sandy loam; Brazoria clay, 0-

1% slopes, rarely flooded; Clemville silt 

loam, 0 to 1 percent slopes, rarely 

flooded; Clemville silty clay loam, 0 to 

1 percent slopes, rarely flooded; Belk 

clay; Norwood silt loam; Norwood silty 

clay loam; Pledger clay; Sumpf clay 

SWL, VL, 

SWL, SWL, 

VL, SWL, 

SWL, VL, VL  

9. Sienna Plantation North 

WWTP to SB-FB WWTP 

Aa, Ma, Mc, Md, 

Nb, Nd, Pa, Ra 

Asa fine sandy loam; Brazoria clay, 0-

1% slopes, rarely flooded; Clemville silt 

loam, 0 to 1 percent slopes, rarely 

flooded; Clemville silty clay loam, 0 to 

1 percent slopes, rarely flooded; Belk 

clay; Norwood silt loam; Pledger clay; 

Sumpf clay 

SWL, VL, 

SWL, SWL, 

VL, SWL, VL, 

VL  
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Proposed Option Soil Classifications Soils Descriptions 

Soils 

Suitability for 

Shallow 

Excavation 

10. Sienna Plantation South 

WWTP to SB-FB WWTP 

Aa, Ma, Mc, Md, 

Nb, Nd, Pa, Ra 

Asa fine sandy loam; Brazoria clay, 0 to 

1 percent slopes, rarely flooded; 

Clemville silt loam, 0 to 1 percent 

slopes, rarely flooded; Clemville silty 

clay loam, 0 to 1 percent slopes, rarely 

flooded; Belk clay; Norwood silty clay 

loam; Pledger clay; Sumpf clay  

SWL, VL, 

SWL, SWL, 

VL, SWL, VL, 

VL 

11. Southwest Harris County 

MUD #1 WWTP to SB-FB 

WWTP 

Ab, Bb, Be, Ea, Kc, 

La, Lb, Lu, Ma, Nb, 

Nc, Pa, Ra, W, Wa  

Asa silty clay loam; Bernard clay loam, 

0 to 1 percent slopes; Bernard-Edna 

complex 0 to 1 percent slopes; Edna 

fine sandy loam, 0 to 1 percent slopes; 

Katy-Waller complex; Lake Charles 

clay, 0 to 1 percent slopes; Lake Charles 

clay, 1 to 4 percent slopes; Lake 

Charles-Urban land complex; Brazoria 

clay, 0 to 1 percent slopes, rarely 

flooded; Belk clay; Norwood silt loam; 

Pledger clay; Sumpf clay; Water, Waller 

soils  

SWL, VL, VL, 

SWL, SWL, 

VL, VL, VL, 

VL, SWL, 

SWL,VL, VL, 

NR, VL 

12. Convert SB-FB WWTP to 

Super Regional WWTP 
Ma, Pa 

Brazoria clay, 0 to 1 percent slopes, 

rarely flooded; Pledger clay 
VL, VL 

Notes: 
1 - Soils information obtained from http://websoilsurvey.nrcs.usda.gov/app/WebSoilSurvey.aspx. 
2 - Soil type key found in Appendix E. 

3 - The water interconnect option number corresponds to the projects listed in Section 2.3.1. 
4 - The EST option number corresponds to the projects listed in Section 2.3.2. 
5 - The wastewater option number corresponds to the projects listed in Section 3.3  

 

  5.1.2  Hydrological Elements  

The hydrologic units within the Study area starting with the oldest are the Jasper Aquifer, 

Burkeville confining system, Evangeline Aquifer and the Chicot Aquifer. The Jasper 

Aquifer consists of terrigenous clastic sediments of the Oakville Sandstone which form 

sand and clay interbeds. This aquifer does not contain fresh water in the Study area. The 

thickness of the Jasper Aquifer ranges from 600 to 1,600 feet.  

 

The Burkeville confining system is composed primarily of silt and clay of the Oakville 

Sandstone and Fleming Formation. The thickness ranges from 300 to 500 feet. The 

Burkeville confining system separates the Jasper and the Evangeline aquifers and acts as 

a confining unit to slow the flow of water between the two aquifers. 

 

The Evangeline aquifer overlies the Burkeville confining system and underlies the Chicot 

aquifer. It is composed of sediments of the Goliad Sand and Fleming Formation. In the 

Study area, the Evangeline aquifer contains 400 to 700 feet of sand.  

 

http://websoilsurvey.nrcs.usda.gov/app/WebSoilSurvey.aspx
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The Chicot aquifer’s beds of sand and clay overlie the Evangeline aquifer. Geologic units 

which make up the Chicot aquifer are the Willis Sand, Bentley Formation, Montgomery 

Formation, Beaumont Clay and overlying Quaternary alluvium. The thickness of the 

aquifer in the Study area ranges from 300 to 800 feet.  

 

Both the Evangeline and the Chicot aquifers are sources of good quality groundwater. 

However, due to the increased demand, the FBCSD has set requirements to reduce 

groundwater usage in the City by a minimum of 30% by 2013 and a minimum of 60% by 

2025. As noted previously in Section 1.2 of this Study, the proposed project options 

provide mechanisms to send surface water to several utility district WTPs to aid in 

meeting the groundwater reduction goals.   

 

The Study area is crossed with natural waterways and manmade channels. There is a 

levee on the northeast side of SH 6 near Water Options 4 & 5. There is one permanently 

floatable waterway in the Study area, Oyster Creek south of SH 6. 

 

  5.1.3  Floodplains and Wetlands  

Maps of each proposed project option are overlaid on Flood Insurance Rate Map and on 

National Wetlands Inventory Maps. These Flood Maps and Wetlands Maps are found in 

the Appendix E. For construction of each project option, summaries of the floodplain 

zones and impacted wetland designations are presented in Table 5-2.   

 

Table 5-2 

Floodplains & Wetland Summary 

Proposed Option Floodplain Zone Impacted Wetland Designation 

Water Option 1 

First Colony MUD #9 and Fort Bend 

County MUD #115 Interconnect 

X None 

Water Option 2 

Mustang Bayou and Sienna Plantation 

Interconnect No. 2 

X PEMICx 

Water Option 3 

Mustang Bayou and Sienna Plantation 

Interconnect No.3 

X 

 
PEMIF, PFOIC 

Water Option 4 

Sienna Plantation Internal Interconnect 

A & X 

 
R2UBF, PFOIA 

Water Option 5 

Sienna Plantation and Palmer Plantation 

Interconnect No. 1 

X & A None 

Water Option 6 

Silver Ridge Development and Sienna 

Plantation Interconnect No. 1 

AE None 

Water Option 7 

Fort Bend County MUD #149 and Sienna 

Plantation MUD #1 Interconnect No. 1 

AE R2UBHx 
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Proposed Option Floodplain Zone 

Water Option 8 

Blue Ridge West MUD, Permanently 

Open Interconnect with Fort Bend 

County MUD #26 

Not Applicable, No construction required 

Water Option 9 

Blue Ridge West MUD, Permanently 

Open Interconnect with Fort Bend 

County WC&ID No. 2  

Not Applicable, No construction required 

Water Option 10 

Fort Bend County MUD Nos. 47 & 48, 

Permanently Open Interconnect 

Not Applicable, No construction required 

Water Option 11 

Mustang Bayou and Sienna Plantation 

Interconnect, 

Permanently Open 

Not Applicable, No construction required 

Water Option 12 

Mustang Bayou and Palmer Plantation 

Interconnect 

AE & X PEMIAd 

Water Option 13 

Mustang Bayou and Quail Valley 

Interconnect 

AE & X 

 
PEMIFx, PEMIA, PEMIAd  

Water System Storage Alternatives – See Section 2.3.2 

 1. New EST at Sienna Plantation #1 

WTP 
X None 

2. New EST at Mustang Bayou WTP X None 

3. New EST at Fort Bend County MUD 

#149 WTP 
AE None 

4. New EST at Palmer Plantation (System 

1) MUD #2 WTP 
AE None 

5. New EST at Thunderbird UD System 1 

WTP #2 
X PEMIF 

6. New EST at Harris County WC&ID – 

Fondren Rd WTP #2 
X None 

Wastewater Treatment System Alternatives – See Section 3 

1. Blue Ridge West MUD WWTP to SB-

FB WWTP 
AE, X 

PEMIA, PEMIAo, PEMICx, PEMIFx, 

PFOAI, PUBHx, R2UBHx, R2UBH 

2. Fort Bend County MUD #26 WWTP 

to SB-FB WWTP 
AE, X 

PEMIA, PEMIAo, PEMICx, PEMIFx, 

PFOAI, PUBHx, R2UBHx, R2UBH 

3. Harris County MUD #122 WWTP to 

SB-FB WWTP 

AE, X, flood map 

not available for 

this part of Harris 

County 

PEMIA, PEMIAo, PEMICx, PEMIFx, 

PFOAI, PUBHx, R2UBHx, R2UBH, 

R4SBCx 

4. Harris County WC&ID – Fondren Rd 

WWTP to SB-FB WWTP 

AE, X, flood map 

not available for 

this part of Harris 

County 

PEMIA, PEMIAo, PEMICx, PEMIFx, 

PFOAI, PUBHx, R2UBHx, R2UBH, 

R4SBCx 

5. Mustang Bayou WWTP to SB-FB 

WWTP 
A, AE, X 

PEMIA, PEMIFx, PFOAI, PSSICx, 

PUBHx, R2UBHx, R2UBH 
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Proposed Option Floodplain Zone Impacted Wetland Designation 

6. Palmer Plantation WWTP to SB-FB 

WWTP 
AE, X 

PEMIA, PEMIFx, PFOAI, PUBHx, 

R2UBHx, R2UBH  

7. Quail Valley UD WWTP to SB-FB 

WWTP 
A, AE, X 

PEMIC, PEMIFx, PFOIA, PUBHx, 

R2UBH,  

8. Sienna South WWTP to SB-FB 

WWTP 
AE, X 

PEMIA, PEMICx, PEMIF, PFOIA, PFOIC, 

PUBHx, PUSC, PUSCx, R2UBHx 

9. Sienna Plantation North WWTP to SB-

FB WWTP 
A, AE, X PEMICx, PFOIA, PUBHx, R2UBHx 

10. Sienna Plantation South WWTP to 

SB-FB WWTP 
AE, X 

PEMIA, PEMICx, PEMIF, PFOIA, PFOIC, 

PUBHx, PUSC, PUSCx, R2UBHx 

11. Southwest Harris County MUD #1 

WWTP to SB-FB WWTP 

AE, X, flood map 

not available for 

this part of Harris 

County 

PEMIA, PEMIAo, PEMICx, PEMIFx, 

PFOAI, PUBHx, R2UBHx, R2UBH, 

R4SBCx 

12. Convert SB-FB WWTP to Super 

Regional WWTP 
Not Applicable, Construction at existing WWTP site 

Notes: 
Floodplain Zone AE - Special flood hazard zone areas inundated by 100-year flood. Base flood elevations determined. 

Floodplain Zone X - Areas of 500-year flood; areas of 100-year flood with average depths of less than 1 foot or with drainage areas 

less than 1 square mile; and areas protected by levees from 100-year flood. 
Wetlands Legend Key - Included in Appendix E 

 

The United States Army Corps of Engineers (USACE) reviews proposed construction 

projects in accordance with Section 404 of the Clean Water Act and Section 10 of the 

Rivers and Harbors Act of 1899. Under Section 404, the USACE regulates the discharge 

of dredged and fill material into waters of the United States, including wetlands. Under 

Section 10, the USACE regulates any work in, or affecting, navigable waters of the 

Unites States. Any selected project option involving construction must be submitted to 

the USACE for review. The USACE will review the project and will provide a 

determination of the type of permit required, if any. In addition, the USACE addresses 

the project’s effects on threatened and endangered species within the Study area. The 

proposed options involving interconnections appear to meet the requirements of 

Nationwide Permit (NWP) 12 for utility line activities and will require USACE 

authorization. Generally, once the USACE authorizes a project, the authorization remains 

valid for two years. The current NWPs expire on March 18, 2012. It is recommended to 

submit selected proposed projects for USACE review, under new NWP conditions, after 

March 18, 2012.  

 

The Study area is located within the USACE Galveston District. All USACE 

correspondence should be directed to this district office. In addition to the standard 

permit review as described above, the Galveston District will determine if stream 

mitigation requirements are applicable for a selected proposed project. Stream mitigation 

requirements may apply when direct impacts occur within the stream bed of a water of 

the United States. For any selected project, the design should avoid and minimize project 

impacts to aquatic resources.  
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  5.1.4  Coastal Zones  

The Study area is located within Fort Bend County and the southwest part of Harris 

County. No proposed project options are located within the Texas Coastal facility 

designation area, as indicated on the Texas Coastal Management Program map included 

in Appendix E.  

 

  5.1.5  Climatic Elements  

The climate in the Study area is humid subtropical. The temperatures range from an 

average high of 94° F in July to an average low of 44° in January. Rainfall averages 45.3 

inches annually in the project area. Rainfall amounts are fairly consistent each month 

throughout the year. Prevailing winds are from the south and southeast, bringing heat and 

moisture from the Gulf of Mexico. The average wind speeds are from 11 to 16 knots. 

However, during the summer season the air tends to be still with high relative humidity, 

often 90 to 100%. Afternoon summer thunderstorms are common.  

 

The air quality in the Study area is generally good. The EPA has provided a scale called 

the Air Quality Index (AQI) for rating air quality. This scale is based on the National 

Ambient Air Quality Standards and is described in 40 Code of Federal Regulations 

(CFR), Part 58, Appendix G. Fort Bend County has an air quality monitoring station, 

designation C696, located at University of Houston – Sugarland. The air quality station 

monitors for the critical pollutant, Ozone 3. Annually, the annual AQI ranges from good 

(0 to 50) to unhealthy for sensitive groups (101 to 150). High AQIs occur most often in 

August within the Study area.   

 

  5.1.6  Biological Elements  

Biological elements of concern may be present within the Study area. In accordance with 

the TPWD form PWD 1059 preliminary investigation of recommended projects was 

accomplished by review at county-level using the Texas Natural Diversity Database 

(TXNDD). These steps were pursued in lieu of a wildlife habitat assessment. The 

TPWD’s web site located at: www.tpwd.state.tx.us/landwater/land/maps/gis/ris/ 

endangered_species was consulted for the current Fort Bend County and Harris County 

lists for rare species. County-listed species include amphibians, birds, fishes, mammals, 

mollusks, reptiles and plants. The descriptions of each potential species within the Study 

area counties are found in Appendix E. A preliminary project review data request through 

TXNDD was submitted. This TXNDD response is included in Appendix E.  

 

The first page of the TXNDD references general considerations, each of which are 

discussed in relation to this Study as follows: 

 

 The Study area is not located in Travis, Williams, or Bexar County. 

 

http://www.tceq.state.tx.us/airquality/monops/naaqs.html
http://www.tceq.state.tx.us/airquality/monops/naaqs.html
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 The Bald Eagle is listed as a species of concern on the TXNDD report. The TPWD 

must be contacted prior to initiating any proposed projects for up-to-date information 

and project construction considerations. 

 

 The Study does not include construction of a communication tower. 

 

 The Study does not involve wind energy. 

 

 The TXNDD report does not list the Texas trailing phlox. 

 

The U.S. Fish and Wildlife Services’ (USFWS) Information, Planning and Conservation 

system was used to research additional considerations such as threatened and endangered 

species, migratory birds, National Refuge lands, Coastal Barrier Resource Units and the 

management of invasive species within the Study area. The search indicates that 

endangered species may be present in the Study area. The Texas prairie dawn-flower 

(Hymenoxys texana), is found in both Harris and Fort Bend Counties and the whooping 

crane (Grus americana) migrates to Fort Bend county.  

 

Texas prairie dawn is an annual flower that grows one to six inches tall. It has yellow 

flower heads, less than 1/2 inch in diameter and tends to stand out brightly in the patches 

of dull gray barren sand in which the species is normally found. It grows in sparsely 

vegetated areas at the base of mima mounds or other nearly barren areas on slightly saline 

soils in coastal prairie grasslands.  

 

The whooping crane, at nearly 5 feet tall, is North America’s tallest bird. It is only found 

in North America. Whooping cranes are white with rust-colored patches on the top and 

back of their head, lack feathers on both sides of the head and have yellow eyes and long, 

black legs and bills. Their primary wing feathers are black but are visible only in flight. 

Whooping cranes migrate to Texas' coastal plains from November through March.  

 

Precautions should be taken during any construction activity to avoid impacts to rare 

species or habitats, natural plant communities, or special features should they be present. 

Riparian habitats in the Study area provides valuable habitat for many wildlife species 

and are frequently used as travel corridors. Loss and fragmentation of these travel 

corridors can inhibit the movement of these species between food, cover and breeding 

locations. Impacts to riparian vegetation and aquatic habitat at water crossings should be 

avoided by boring under waterways, when allowable. Staging areas during construction 

should be located outside of the riparian corridors. Once project options are selected and 

design is initiated, updated species lists should be reviewed and a wildlife habitat 

assessment should be processed to obtain current project-specific mitigation measure 

recommendations.  
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Environmental receptors within the Study area were reviewed by using topographic maps 

and by consulting the TXNDD results. Types of environmental receptors include national 

or state parks, forests and monuments; officially designated wildlife sanctuaries, 

preserves, or refuges; and Federal wilderness areas. There are no state-designated or 

federally-designated environmental receptors in the Study area.  

 

  5.1.7  Cultural Resources  

In the preliminary planning stages of a project, identification of historic and prehistoric 

resources is not recommended since the Texas Historical Commission generally requires 

an archeological survey of the specific project area to be conducted if no survey has been 

conducted for the proposed routes. It is recommended that a formal cultural resources 

review be conducted upon selection of a project location or alignment.  

 

  5.1.8  Economic Conditions  

The Study area is located in one of the fastest growing areas in Texas. The population in 

the Study area is a skilled residential workforce with 39% college educated. The average 

household income of residents is $119,000. Approximately 80% of the residents are 

families.  

 

The 2010 Census Count for the Study area is 81,079. Current and projected population 

counts are found in Table 1-4. Detailed population estimates are found in Table 1-5. 

 

The Study area is anticipated to grow in residential, commercial and retail developments. 

The current businesses located in the Study area include agriculture, petrochemicals and 

technology industries. New companies, including additional technology-based 

businesses, are anticipated to relocate to the Study area, providing a strong economic 

forecast.   

 

  5.1.9  Land Use  

The Study area includes residential, commercial and retail developments. As stated 

previously, the primary goals of the project options are to improve the area water 

distribution systems and consolidate the wastewater treatment systems for improved 

treatment efficiencies. A summary of the current land use and projected use at each 

project option location is found in Table 5-3.  

 

Table 5-3 

Land Use Summary 

Proposed Option Current Land Use Anticipated Land Use 

Water Option 1 

First Colony MUD #9 and Fort Bend 

County MUD #115 Interconnect 

Built out residential to 

commercial corridor 

connection. 

No change anticipated. 

Water Option 2 

Mustang Bayou and Sienna 

Plantation Interconnect No. 2 

SH 6 corridor, undeveloped. Potential commercial development. 
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Proposed Option Current Land Use Anticipated Land Use 

Water Option 3 

Mustang Bayou and Sienna 

Plantation Interconnect No.3 

Directly behind SH 6 corridor 

of Water Option 2. Abuts 

established residential 

development. 

Potential commercial development 

on SH 6 corridor.  

Water Option 4 

Sienna Plantation Internal 

Interconnect 

SH 6 corridor, undeveloped & 

developed. HEB located on 

east end of proposed pipeline. 

Potential commercial development 

on SH 6 corridor on northwest end. 

Limited growth in Central section 

due to significant elevation 

differenced.  

Water Option 5 

Sienna Plantation and Palmer 

Plantation Interconnect No. 1 

SH 6 corridor, undeveloped. 

Levee along on east side of 

Hwy. 

Commercial development on west 

side more likely than on east side 

due to levee. 

Water Option 6 

Silver Ridge Development and 

Sienna Plantation Interconnect No. 1 

Commercial and residential. No change anticipated. 

Water Option 7 

Fort Bend County MUD #149 and 

Sienna Plantation MUD #1 

Interconnect No. 1 

Residential and undeveloped. Potential residential development. 

Water Option 8 

Blue Ridge West MUD, Permanently 

Open Interconnect with Fort Bend 

County MUD #26 

Not Applicable, No construction required. 

Water Option 9 

Blue Ridge West MUD, Permanently 

Open Interconnect with Fort Bend 

County WC&ID No. 2  

Not Applicable, No construction required. 

Water Option 10 

Fort Bend County MUD Nos. 47 & 

48, Permanently Open Interconnect 

Not Applicable, No construction required. 

Water Option 11 

Mustang Bayou and Sienna 

Plantation Interconnect, 

Permanently Open 

 

Not Applicable, No construction required. 

Water Option 12 

Mustang Bayou and Palmer 

Plantation Interconnect 

 

Residential & undeveloped. Potential residential development. 

Water Option 13 

Mustang Bayou and Quail Valley 

Interconnect 

Residential & undeveloped. Potential residential development. 

Water System Storage Alternatives – See Section 2.3.2 

 1. New EST at Sienna Plantation #1 

WTP 
Residential development. No change anticipated. 

2. New EST at Mustang Bayou WTP Residential & undeveloped. Potential residential development. 

3. New EST at Fort Bend County 

MUD #149 WTP 

Residential, commercial and 

undeveloped. 

Potential commercial & residential 

development. 

4. New EST at Palmer Plantation 

MUD #2 WTP 
Residential and undeveloped. Potential development. 
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Proposed Option Current Land Use Anticipated Land Use 

5. New EST at Thunderbird UD 

System 1 WTP #2 

Residential developments, 

Lake Olympia Middle School, 

and FBISD Transportation 

Center. 

No change anticipated. 

6. New EST at Harris County 

WC&ID – Fondren Rd WTP #2 

Sam Houston Parkway 

corridor, Commercial, 

residential and undeveloped. 

Potential development. 

Wastewater Treatment System Alternatives – See Section 3.3 

1. Blue Ridge West MUD WWTP to 

SB-FB WWTP  

Built-out residential 

developments. 
No change anticipated. 

2. Fort Bend County MUD #26 

WWTP to SB-FB WWTP 

Built-out residential 

developments. 
No change anticipated. 

3. Harris County MUD #122 WWTP 

to SB-FB WWTP 
Residential and undeveloped. Potential residential development. 

4. Harris County WC&ID – Fondren 

Rd WWTP to SB-FB WWTP 
Residential and undeveloped. Potential development. 

5. Mustang Bayou WWTP to SB-FB 

WWTP 
Residential and undeveloped. Potential development. 

6. Palmer Plantation WWTP to SB-

FB WWTP 

Residential developments, 

Lake Olympia Middle School, 

and FBISD Transportation 

Center. 

No change anticipated. 

7. Quail Valley UD WWTP to SB-

FB WWTP 

Built-out residential 

developments. 
No change anticipated. 

8. Sienna South WWTP to SB-FB 

WWTP 
Undeveloped. Potential development. 

9. Sienna Plantation North WWTP to 

SB-FB WWTP 

Residential developments and 

Elkins High School at 

Thompson Ferry Rd & 

Knights Ct  

No change anticipated. 

10. Sienna Plantation South WWTP 

to SB-FB WWTP 

Commercial, residential and 

undeveloped. 
Potential development. 

11. Southwest Harris County MUD 

#1 WWTP to SB-FB WWTP 
Residential & undeveloped. Potential development. 

12. Convert SB-FB WWTP to Super 

Regional WWTP 
Not Applicable, Construction at existing WWTP site. 

 

  5.1.10  Site Assessment  
In the planning stages of project selection, a site assessment is not recommended. When 

projects options are selected and in preliminary design, an initial site assessment may be 

required to assess the potential for hazardous materials contamination on any property 

being acquired or constructed upon as a part of the project that may result in liability 

under the Comprehensive Environmental Response, Compensation and Liability Act 

(CERCLA). If necessary, a Phase I Environmental Site Assessment should be conducted 

according to current ASTM standards. The assessment documents contain existing and 

prior uses of the site and include a survey for unusual soil discoloration, vegetation 

anomalies and odors from the property and adjacent properties. If the initial assessment 
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indicates a potential for hazardous material contamination, a more detailed environmental 

site assessments should be conducted according to current ASTM standards.  

 

  5.1.11  Other Programs and Projects 

Due to the high anticipated growth rate of the Study area, consultation with the local 

Texas Department of Transportation (TxDOT) is recommended for any projects selected 

in the SH 6 corridor during the preliminary design phase. Coordination with TxDOT will 

ensure a cohesive construction timeline.  

 

5.2  Future Environment without Project Options  
 

All proposed projects within this Study provide some degree of water and wastewater 

infrastructure improvement. The future environment without any of the proposed project 

alternatives may restrict further growth and perpetuate the existing water distribution 

system shortfalls and wastewater treatment system redundancies. Long-term impacts may 

include potential compliance issues which may compromise the public’s health and 

safety due to lack of infrastructure.  

 

5.3 Potential Impacts to Social, Economic and Environmental Resources 
 

5.3.1  Direct and Indirect Impacts to Social Resources 

Social issues involved with all proposed projects within this Study are likely to be both 

positive and negative. The negative social impact will be the inconveniences to the public 

caused by the water and wastewater system improvements. Temporary street closures, 

dust and dirt caused by construction and increased noise and traffic from construction 

vehicles and equipment are typical problems associated with these types of projects. 

These inconveniences can be addressed by rerouting traffic away from the working areas. 

Dirt and dust can be controlled by timely applications of water. In addition, the 

contractors should be requested to obtain a Texas Pollution Discharge Elimination 

System (TPDES) Stormwater Construction permit. Compliance with the TPDES permit 

will limit, if not eliminate, potential pollutants such as sediments from entering area 

water courses. Noise from construction will be temporary. Properly equipped and 

functioning equipment will reduce the amount of noise generated by the construction 

equipment. In addition, no night work is anticipated; therefore, noise should not be a 

significant issue. 

 

The main indirect impact to social resources will be the ability for the Study area to 

expand and grow. The water and wastewater system improvements will provide 

adequate, compliant water and wastewater services for the current users, as well as future 

users throughout the Study area. 
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 5.3.2  Direct and Indirect Impacts to Economic Resources 

As funding sources are researched, the economic impacts should be considered. 

Generally, the impacts to economic resources occur when a utility rate increase is 

proposed to offset project costs.  

 

 5.3.3  Direct and Indirect Impacts to Environmental Resources 
Alterations to Land Forms, Streams and Natural Drainage Patterns: The proposed project 

alternatives that involve construction will temporarily alter the land form during 

construction and may create a short-term modification to natural drainage. These impacts 

will be short-term, as the terrain should be compacted and restored to preconstruction 

contours on the same day as placement. There should be no indirect impacts to land 

forms from the water and wastewater system improvements.  

 

There should be no direct impacts to either Oyster Creek or Mustang Bayou. Both water 

courses should be crossed by boring under the water courses. The indirect impact of 

boring the line as opposed to installing the line by the cut and fill methods will prevent 

the temporary disturbance of the water course channels and should allow the activities to 

be permitted under the USACE NWP program. The boring method will not temporarily 

or permanently alter the water course contours or drainage patterns. 

 

An indirect impact of boring the line as opposed to installing it by the cut and fill method 

is that it is more expensive. 

 

Erosion Control Measures: In accordance with the EPA Storm Water Rule (40 CFR 

122.26) and TPDES Rule (Chapter 26 of the Texas Water Code), construction permit(s) 

for stormwater discharges associated with construction activities will be required. The 

permit should be obtained by the contractor. The permit will require the project owner 

and the contractor to prepare a Stormwater Pollution Prevention Plan (SWP3) which 

identifies potential sources of water contamination and preventative measures to be taken 

during and after project construction. Compliance with this regulation will minimize the 

impacts of erosion during and after construction. 

 

Siltation and Sedimentation of Waterways: There should be no direct impact to 

waterways by siltation or sedimentation. Any waterway crossings should be performed 

by boring beneath the waterway channels. Utility line trenches should be covered daily 

following laying of the pipe. Re-vegetation of the soils following reclamation of the 

affected areas will reduce sedimentation and siltation. 

 

Effects of Dredging, Tunneling and Trenching on Area Water Courses: No project 

options propose dredging of water courses. Boring of the lines under the Oyster Creek 

and Mustang Bayou will generate excess soil. This soil should be removed from the 

project site to an approved location away from area water courses. There will be no direct 

or indirect impacts to the water courses by tunneling or trenching. However, the project 
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options with line installations away from the water courses will be trenched. In an effort 

to preserve top soil, the upper 6 inches of soil should be removed and stockpiled during 

trenching. The backfill should be redressed with the topsoil after the line has been placed 

to enhance re-vegetation and thus, controlling erosion. 

 

Precaution to Avoid Injury to Cover Vegetation: The majority of the proposed line 

installation options would be installed within or adjacent to existing ROWs. Within 

developed areas, the direct impact to vegetation would be minimal. However, in 

undeveloped areas and areas outside of existing ROWs, existing vegetation would require 

mitigation during construction. Potential impacts include trees, which are generally 

located within riparian corridors associated with the Oyster Creek and Mustang Bayou. 

The vegetation provides valuable habitat for many wildlife species and are frequently 

used as travel corridors. Loss and fragmentation of these travel corridors can inhibit the 

movement of these species between food sources, cover and breeding locations. 

Therefore, in an effort to preserve these habitats, impacts to riparian vegetation should be 

minimized by boring under the waterways and locating staging areas for boring 

equipment outside of the riparian corridors. Unavoidable impacts to woody vegetation 

should be mitigated by replacing native trees removed during construction. A 

replacement ratio of three trees for each tree lost is the current rule of thumb. A 

maintenance plan should be developed as part of the design to ensure an 80% survival 

rate for the first two years. 

 

Re-vegetation of disturbed areas and landscaping within developed areas should use only 

site-specific native plant species. Coordination with the Natural Resource Conservation 

Service will identify native plant species needed for re-vegetation of disturbed and 

developed areas. 

 

404 Requirements: The Galveston District of the USACE should be contacted to review 

selected projects to determine permitting requirements under Section 404 of the Clean 

Water Act and Section 10 of the Rivers and Harbors Act of 1899.  

 

Rare and Protected Species: The USFWS, TPWD and USACE should be contacted to 

review selected projects for potential impacts to Federal- and State- listed species which 

could occur within the project corridor.  

 

5.4 Adverse Impacts which cannot be Avoided Should the Projects be 

Implemented 
 

Adverse impacts which cannot be avoided should the projects be implemented would be 

the activities associated with the installation of the lines and system improvements. 

Equipment noise, dust emissions and the disruption and rerouting of traffic during 

construction will be the primary adverse effects of proceeding with any of the 

construction projects. Some land clearing will be necessary along the line corridors. Land 
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clearing will be minimal and restricted to the line corridor and ROW. The nature of the 

existing project plant sites and utility alignment preclude the need for extensive cutting. If 

certain construction operations produce excessive temporary noise levels impairing the 

normal activities of individuals or businesses in the area, the contractor would have to 

take reasonable actions to minimize construction noise through abatement measures such 

as work controls and maintenance of equipment muffler systems. Excessive dust will be 

controlled during construction with timely applications of water, as necessary. The 

volume of construction related traffic in the majority of the project options is expected to 

be minor and should not cause a significant disruption of traffic patterns. The crossing of 

SH 6 will be subject to TXDOT permit requirements. Traffic plans for these high traffic 

areas should be prepared to minimize impacts on the traffic flow during construction.  

  

5.5 Trade Offs between Short-term Environmental Losses and Long-term 

Gains or Vice Versa 
 

Construction of the proposed water and wastewater improvements can be considered a 

short-term use of the environment during which energy and labor are expended and the 

community may be slightly inconvenienced by noise and/or construction traffic. This 

short-term usage of the environment is expected to enhance and maintain long-term 

productivity in the Study area by continuing to provide adequate, efficient and compliant 

water and wastewater utility service facilities to meet the needs of the community. 

 

The primary long-term environmental gain from the proposed RWTP is the reduction of 

groundwater usage, which not only meets the FBCSD Joint GRP groundwater usage 

reduction goals, but also ensures the continued viability of groundwater resources 

throughout the Study area. Long-term environmental gain results from any of the 

proposed WWTP consolidation projects. Reducing the number of point sources 

discharges through consolidation of individual WWTPs that ensures that discharged 

water quality limits are consistently met.  

 

5.6 Future of the Environment without Proposed Projects 
 

All project options provide some degree of water and wastewater infrastructure 

improvement. The future environment without any of the project options will restrict 

further growth and perpetuate the existing water utility shortfalls and wastewater 

treatment system redundancies. Long-term impacts may include potential compliance 

issues which may compromise the public’s health and safety due to lack of modern 

infrastructure.  
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Section 6: Funding and Consolidation Alternatives 
 

 

6.1 Funding Alternatives 
 

This Study identified various water projects for interconnects, ESTs, RWTP expansion 

and water transmission lines. There are 9 interconnect projects totaling $4,795,000. There 

are 6 ESTs recommended at a total cost of $22,302,000. The two expansions require for 

the RWTP total to be $77,880,000. Finally, there are 2 transmission line projects for a 

total cost of $16,540,000. The total cost for the recommended water projects is 

$121,517,000.  

 

The Study did not identify any stand-alone wastewater collection or conveyance projects 

that would benefit the Study area; however, the single recommendation to consolidate the 

existing WWTPs into a super-regional WWTP does include costs for conveyance and 

pumping to re-route wastewater flows and convey re-use water. The total cost for the 

super-regional WWTP project is $82,689,000.  

 

The total cost for all of the projects identified in the Study is $204,206,000. 

 

Obviously not all of the funding would be needed at the same time, but with the 

tightening of the bond market and the fact that the requests for water and wastewater 

funding are always greater than the funding available, the identification of funding 

sources is crucial.  

 

The primary source of funding for water and wastewater improvements in Texas has been 

the TWDB.  TWDB financial assistance programs are funded through state-backed 

bonds, a combination of state bond proceeds and federal grant funds, or limited 

appropriated funds. Since 1957, the Legislature and voters approved constitutional 

amendments authorizing the TWDB to issue up to $2.68 billion in Texas Water 

Development Bonds. To date, the TWDB has sold nearly $1.55 billion of these bonds to 

finance the construction of water- and wastewater-related projects. 

 

In 1987, the TWDB added the Clean Water State Revolving Fund (CWSRF) to its 

portfolio of financial assistance programs. Low-interest loans from the CWSRF finance 

costs associated with the planning, design, construction, expansion or improvement of 

wastewater treatment facilities, wastewater recycling and reuse facilities, collection 

systems, stormwater pollution control projects and nonpoint source pollution control 

projects. Funded in part by federal grant money, the CWSRF provides loans at interest 

rates lower than the market can offer to any eligible applicant. The CWSRF offers 20-

year loans using either a traditional long-term, fixed-rate or a short-term, variable-rate 

construction period loan that converts to a long-term, fixed-rate loan on project 

completion. 
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With either option, the borrower will receive a net long-term interest rate that is 

effectively 0.7 percent below the rate the borrower would receive on the open market at 

the time of closing. This 0.7 percent interest rate reduction equates to a savings of 

approximately $100,000 per $1 million borrowed during the life of a loan.  

 

The TWDB also administers the Drinking Water State Revolving Fund (DWSRF). 

Through the DWSRF, the TWDB will make low-interest loans for financing public 

drinking water systems that facilitate compliance with primary and secondary drinking 

water regulations or otherwise significantly further the health protection objectives of the 

federal Safe Drinking Water Act (SDWA), as amended in 1996. 

 

Loans from the DWSRF finance all costs associated with the planning, design and 

construction of projects to upgrade or replace water supply infrastructure, to correct 

exceedances of SDWA health standards, to consolidate water supplies and to purchase 

capacity in water system. Funded in part by federal grant money, the DWSRF provides 

loans at interest rates lower than the market can offer to any eligible applicant. Initially, 

the DWSRF offers 20-year loans with a net long-term interest rate that is effectively 1.2 

percent below the rate the borrower would receive on the open market at the time of 

closing. This 1.2 percent interest rate reduction equates to a savings of approximately 

$165,000 per $1 million borrowed during the life of a loan.
1
 

 

However, the competition for DWSRF and CWSRF is fierce. For example, the TWDB 

received funding requests for wastewater improvements totaling $1,460,381,105 while 

only $330,355,000 in funding was available for SFY 2012 CWSRF. Similarly, the SFY 

2012 DWSRF received funding requests totaling $705,196,856 while only $70,658,400 

of funding was available.
 2

 

 

The addition of new funding mechanisms, such as the Water Infrastructure Fund, to 

facilitate state water plan implementation, coupled with declining market conditions, has 

dramatically increased demand for the Board’s financial assistance. With additional water 

plan funds received in 2007, the Board more than quadrupled the financial commitments 

it provided from 2006 to 2010. In fiscal year 2010, the Board committed approximately 

$1.5 billion in loans and grants to 92 different entities across all programs.
3
 

 

The table on the following pages shows the various funding programs administered by 

the TWDB and their general characteristics. 

 

                                                           
1
 Texas Water Development Web Site 

2
 Draft Intended Use Plans, CWSRF and DWSRF 

3
 Texas Water Development Board Sunset Advisory Commission Report 
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Table 6-1 

Texas Water Development Board Funding Programs 

Name Description Applicants Availability 

 DWSRF 

Loan and Loan Subsidies (grant for disadvantaged) 

available for planning, acquisition and 

construction of water-related infrastructure, 

including Water Supply and Source.  

 

Funding division include disadvantaged, green and 

Source Water Protection. Interest rate is 130 – 150 

basis points below market.  

Community 

Water System 

Owners and Non-

Profits and 

political 

subdivisions of 

the state and 

private. 

Annual Priority 

Rating Process 

applies to all 

projects. 

 CWSRF 

Loan and Loan Subsidies (grant for disadvantaged) 

for planning, acquisition and construction of 

wastewater treatment, stormwater and nonpoint 

source pollution control and reclamation/reuse 

projects. 

 

Funding division include disadvantaged, green and 

Source Water Protection. Interest rate is 130 – 150 

basis points below market.  

Political 

subdivisions. 

Individuals are 

eligible for 

nonpoint source 

projects. 

Annual Priority 

Rating Process 

applies to all 

projects. 

Rural Water 

Assistance Fund 

(RWAF) 

Planning, acquisition and construction of water 

and wastewater related infrastructure. May also be 

used to obtain service or to finance 

consolidation/regionalization.  

 

Loan only – very limited funds available. 

Political 

Subdivisions and 

Nonprofit Water 

Supply 

Corporations. 

Open Year 

Round. 

Water Infrastructure 

Fund (WIF) 

Water-related projects that must be recommended 

in water management strategies in the most recent 

TWDB approved regional plan or approved State 

Water Plan. May not be used to maintain a system 

or develop a retail distribution system. In 

summary, funding to implement regional water 

plan components - $998 million funded to date. 

Political 

Subdivisions of 

the State and 

Water Supply 

Corporations. 

Multiple 

invitations 

annually. 

State Participation 

Program 

Construction only of regional water and 

wastewater construction projects when the local 

sponsors are unable to assume the debt for optimal 

sizing of the facility. 

 

Deferred Interest loan (State has temporary 

ownership interest in a facility). State’s ownership 

is purchased by the applicant as the customer base 

grows. 

Political 

Subdivisions of 

the State and 

Water Supply 

Corporations. 

Open year 

around but 

limited funds. 
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While the list above is not all inclusive (there are certain funding programs dedicated 

solely to specific groups such as regional water planning), it does provide some idea of 

the breadth and depth of the funding types available for the proposed projects. Each 

program will have their own unique conditions and they change each legislative session 

or congressional act. For example, recently the TWDB notified applicants that all 

CWSRF and DWSRF will have to comply with the Davis-Bacon Act (payroll 

monitoring/reporting of contracts for regional minimum standards).  

 

Another alternative for financing projects is bond issuance. Utility districts provide 

developers a vehicle for getting their investment back through the sale of bonds, which 

are repaid with property taxes. Typically the amount of bond issuance is calculated for 

build-out and the appropriate bonds are issued as the utility district develops. Since the 

majority of utility districts are more than 50% developed, the issuance of bonds for new 

facilities will be limited in the future. However, it should be noted that Sienna MUDs #1, 

4, 5, 6, 7 and 13 are currently undeveloped and new bonds to provide infrastructure in 

these areas will be issued in the future.  

 

 

Name Description Applicants Availability 

Regional Facility 

Planning Grant 

Program 

Studies and analyses to evaluate and determine the 

most feasible alternatives to meet regional water 

supply and wastewater facility needs, estimate the 

costs associated with implementing feasible 

regional water supply and wastewater facility 

alternatives, and identify institutional 

arrangements to provide regional facilities in 

Texas. 

 

Grant for 50% of Study Cost (75% for 

disadvantaged) with usual amount of $225,000 per 

Study. Usually $1 million available annually 

Political 

Subdivisions with 

legal authority to 

plan, develop, and 

operate regional 

facilities and 

Nonprofit Water 

Supply 

Corporations. 

Annual Priority 

Rating Process 

applies to all 

projects. 

Texas Water 

Development Fund 

(DFund) 

Planning, acquisition, and construction of water 

related infrastructure, including water supply, 

wastewater treatment, stormwater and nonpoint 

source pollution control, flood control, reservoir 

construction, storage and acquisition, and 

agricultural water conservation projects and 

municipal solid waste facilities. 

 

Loan with limited funds – interest rate at market. 

Political 

Subdivisions of 

the State and 

Nonprofit Water 

Supply 

Corporations. 

Open Year-

Round 

Economically 

Distressed Areas 

Program (EDAP) 

Grant up to 100%, Loan or combination of both to 

bring water and wastewater services to 

economically distressed areas (designated by the 

TWDB state-wide) where the present water and 

wastewater are inadequate to meet the minimal 

needs of the residents. The program includes 

measures to prevent future substandard 

development. 

Political 

Subdivisions and 

Nonprofit Water 

Supply 

Corporations. 

Open Year-

Round 
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While utility districts have the capacity to issue bonds, a municipality such as Missouri 

City, by its very nature, typically enjoys economic advantages over utility districts in 

terms of bond issuance costs and interest charges. That advantage is that interest rates are 

usually much lower for municipal bonds when compared to utility districts or Investor 

Owned Utilities (IOUs). A prime example of this is the financing for the RWTP. The 28 

utility districts agreed to let the City sponsor the Joint GRP and issue bonds for design 

and construction of the RWTP.  

 

The City backed these bonds with a tax pledge, had the bonds rated and issued the bonds 

on the open market. The City received a very favorable interest rate when compared to 

having the utility districts finance the project. In turn the utility districts pay a 

Groundwater Reduction Fee based on a price per thousand gallons. These revenues are 

kept in a separate account by the City to pay for administration and operation of the GRP 

Group and the debt service associated with the RWTP and water transmission lines. 

 

Another alternative that can be used for financing consolidation projects that affect only a 

few utility districts could be an interlocal agreement between the utility districts to pay 

for the project in their proportionate shares through a utility fee. Many of the smaller 

water distribution consolidation projects could be financed by this method. However, for 

larger regional projects such as the SB-FB WWTP expansion to incorporate the Palmer 

Plantation influent, having the City sponsor the financing would probably be the most 

cost-effective method of funding. 

 

Conclusions and Summary 

Based on the consolidation projects identified in this Study, the majority of projects that 

would require significant funding are the water and wastewater projects. As such, using 

the model established by the RWTP, financing is strongly recommended for the super-

regional WWTP. In addition, the TWDB CWSRF Program should be considered based 

on their subsidized interest rates and the additional points given to projects that result in 

consolidation of facilities. It should also be noted that this Study, funded in part by the 

TWDB, improves the chances of a project making the fundable list. 

 

The conclusions regarding the funding of consolidation or regional projects are listed 

below. 

 

 Municipalities can typically issue bonds at lower interest rates than utility districts 

or IOUs. 

 

 Using the Joint GRP financing model for the RWTP is applicable to the larger 

wastewater consolidation projects. 

 

 The smaller consolidation water distribution projects and interconnects are best 

financed via interlocal agreements between the affected utility districts.  
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6.2 Consolidation Alternatives 
 

The term “Regionalization” has political connotations that infer a single, regional 

authority which is not the intent when the term is used in this Study. The direction and 

goal for this Study has been to identify win-win consolidation opportunities between the 

participants that benefit the area in a regional manner. Consequently, as we go forward in 

the discussion of the retroactive regionalization, the term “consolidation” is used 

interchangeably to convey the identification of “win-win projects” that achieve the 

objectives of this Study. 

 

Regionalization is a general concept that encourages the orderly planning of water and 

wastewater facilities and services areas. The goal of regionalization is to limit the number 

of smaller, less efficient plants by planning larger service areas and larger, more efficient 

treatment, distribution, storage, pumping and collection facilities. The Study area 

experienced rapid growth during the past 20 years. This rapid growth was partially 

enabled by the expanded use of utility districts, which allowed landowners and 

developers to finance and construct the necessary infrastructure improvements relatively 

quickly. 

 

As way of background, a utility district is a political subdivision of the State of Texas 

authorized by the Texas Water Code and TCEQ to provide water, wastewater, drainage 

and other services within the utility district boundaries. Upon creation of the utility 

district, temporary board members are appointed by the TCEQ as the utility district’s 

interim Board of Directors until an election is held to elect the individual members. Upon 

election of the Board of Director’s, the utility district’s creation is confirmed and bonds 

are authorized and establishment of taxing authority for bond repayment is established.  

 

There are advantages of a utility district, which are listed below. 

 

 Utility Districts match those who benefit with those who pay. 

 

 Utility Districts allow desirable land closer to a city to be developed without 

having to depend on individual lot wells or septic tanks. 

 

Fueled by a strong economy, the utility district process expedited development in the City 

and the surrounding areas. The proliferation of small water and wastewater treatment 

plants can be attributed to rapid, uncontrolled growth in the region. Independence among 

developers, landowners and utility districts, coupled with minimal oversight/assistance 

from local government and regulatory agencies resulted in a tradeoff of efficiency in 

water and wastewater service.
4
 

 

Regionalization can occur in two ways. Proactive regionalization occurs prior to 

development of an area and involves agreements and contracts between political 

                                                           
4
 Domestic Wastewater Regionalization, August 2000, H-GAC 
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subdivisions, businesses and property owners. This is the preferred method of 

regionalization as it allows for pre-development planning and proper sizing of treatment 

facilities and sites, collection, distribution and storage facilities. Obviously the 

opportunity for proactive regionalization is lost given the establishment of 11 WWTPs, 

24 WTPs and almost 30 utility districts in the Study area alone. 

 

Retroactive regionalization, on the other hand, is consolidation of interim/small facilities 

at a later date. There are inherent disadvantages to relying on a retroactive approach that 

are listed below. 

 

 Physical barriers (highways, toll roads, drainage facilities) have been established 

that will prevent or escalate the cost of consolidation. 

 

 Costly diversion infrastructure (pump stations, force mains) may prevent 

diversion of existing WWTPs or make the diversion process cost-prohibitive. 

 

 Agreements and contracts among political subdivisions are much harder to 

complete once independent service areas are established. 

 

 Sites ideal or suitable for regional facilities may already be developed. 

 

 Determination of an overall rate structure for combined service areas is very 

difficult to establish once single-service areas and rate schedules have been 

established. Especially when trying to consolidate an older utility district and a 

newer utility district that typically has a much higher debt service component. 

 

 There usually is not an economic incentive for consolidation or regionalization 

after infrastructure is established. 

 

The regionalization of infrastructure was the primary focus of this Study. However, the 

type of regional authority that could be feasible to implement the regional infrastructure 

recommendations contained herein was examined. In other words, in addition to just 

agreement between all parties to implement regional projects, is a single-management 

authority better for the Study area?  

 

The type of entity to promote and implement regionalization can be in the form of the 

Joint GRP that was created in response to requirements for reduced groundwater usage or 

in the form of the creation of a quasi-governmental organization. It should be noted that 

neither of these vehicles for the creation of regional entities is exclusive; there are a 

variety of methods and forms of agreements that are available. However, by and large, 

the use of an organization similar to the Joint GRP or a quasi-governmental entity is very 

common. Since the creation and purpose of the Joint GRP has been discussed in detail in 

this Study already, a brief discussion of the potential for the establishment of a quasi-

governmental entity is provided below. 
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A quasi-governmental entity is not an agency of government; rather it is a hybrid 

organization that has been assigned by law some of the legal characteristics of both 

government and the private sector. It should be noted here that there are numerous types 

of quasi-governments, including non-profits, research organizations and utilities. The 

creation of a quasi-governmental entity separate from City government is not new. One 

of the most well-known examples is the San Antonio Water System (SAWS). 

 

SAWS was created by the City Council in 1991 to establish a single utility responsible 

for water, wastewater, stormwater and reuse. This creation involved the consolidation of 

three City agencies: the City Water Board; the City Wastewater Department; and the 

Alamo Water Conservation and Reuse District. SAWS is governed by the SAWS Board 

of Trustees which consists of the Mayor and six members appointed by the City Council.  

 

Of significance and applicability to the current situation between the City and utility 

districts in the Study area, the consolidation of these agencies required the refinancing of 

$635 million in water and wastewater bonds. Similar to the concept of regional 

infrastructure, the creation of a quasi-governmental entity could provide a single, 

autonomous authority to plan and manage future water and wastewater improvements 

while conducting the day-to-day operations of providing water and wastewater services. 

 

While the creation of a single, regional entity sounds appealing, there are a number of 

factors, not limited to those listed below, that could prevent or severely limit the 

effectiveness of such an agency. 

 

 In creating a single entity, how do you ensure equal representation among over 

30 utility districts in the region? 

 

 Will the creation of a quasi-governmental entity require the dissolution of the 

utility districts or simply a legal agreement between the entities? 

 

 How can a utility rate structure be developed fairly that accounts for significant 

differences between the utility districts current rates and debt service?  

 

 Finally what is the incentive to create a quasi-governmental entity versus the 

local representation and system familiarity offered by the local utility districts? 

 

While the answer for many of the questions listed above would constitute a separate 

Study in and of themselves, an attempt was made to list some of the advantages 

associated with creating a quasi-governmental entity for the Study area. 

 

 The ability to plan and manage long-term water supply, treatment, distribution 

and storage on a regional level through a single authority. 
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 The ability to manage wastewater collection, treatment and reuse on a regional 

level through a single authority. 

 

 The ability to take advantage of the City’s favorable bond rating and variety of 

finance options to implement regional water and wastewater improvements. 

 

 A single rate structure for water and wastewater services throughout the Study 

area. 

 

As noted above there are a number of pros and cons associated with the creation of a 

quasi-governmental entity. Given the current conditions, this Study does not recommend 

that a quasi-governmental entity be established to plan and manage the implementation of 

regional facilities. Perhaps the creation of a regional quasi-governmental entity will be 

attractive as the utility districts mature and/or the continued operation of the Joint GRP 

leads to a shift in views regarding regional management and infrastructure.  

 

Consequently, the most feasible alternative to implement a single, regional wastewater 

treatment and conveyance system is to copy the paradigm established by the Joint GRP - 

each entity participates but maintains their autonomy via a legal agreement. 

 

Water Treatment & Supply Consolidation 

In regard to water treatment and supply, the City and the utility districts have managed to 

achieve what was unthinkable just a few years ago with the agreement for the new 

RWTP. 

 

As way of background, the FBCSD adopted a Regulatory Plan for groundwater reduction 

for Missouri City and the various utility districts in 2003. The Plan established a policy 

for the FBCSD regarding groundwater regulation. These policies are designed to support 

the regulation of groundwater withdrawals to control subsidence on a regular basis. The 

Plan outlines specific permitting procedures and guidelines as well as fees for permits for 

groundwater withdrawal. Further, the Plan outlines groundwater reduction requirements 

that permittees are required to reach.  

 

As discussed in previous sections, the City has joined together with other utility districts 

within the city limits and its ETJ to form a Joint GRP group that identified a plan for 

which as a whole, the participants will meet the groundwater reduction requirements set 

forth by the FBSD. 

 

The participants of the Joint GRP group have determined that the most cost effective 

means of meeting the requirements set forth by the FBCSD is a complete conversion 

from groundwater to surface water in a portion of the City’s service area, while leaving 

the remaining service area on groundwater supplies. Initial converting entities consist of 

those utilities located in the southern portion of the City and its ETJ for the initial 

conversion of groundwater to surface water, required by 2013. As the 60% reduction 
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requirement is approached in 2025, additional entities will be converted to surface water, 

generally moving northward on the system. 

 

The initial RWTP size is 10 MGD (Phase I), which is anticipated to meet the City’s 

required maximum demand through 2018, at which time the RWTP is intended to be 

expanded. Exhibit 1-6 identifies the initial converting entities, which will generally 

consist of Sienna Plantation utility districts. The first phase of the RWTP is currently 

under construction and is anticipated to be fully operational by the first of the year in 

2012. 

 

As the number of customers on the system grows, and thereby the amount of surface 

water to be supplied increases, and as the increased conversion requirements in 2025 are 

realized, it will become necessary to convert additional entities to surface water. The City 

anticipates two additional conversion phases. Phase 2 is anticipated to consist of 

converting Sienna MUD #s 1, 4, 5, 6 and 7, Fort Bend County MUD #s 46, 47, 48 and 

149, and the Mustang Bayou Service Area. Phase 3 is anticipated to consist of converting 

Fort Bend County MUDs #129 and 115. 

 

In regard to water distribution, the City’s new RWTP has a transmission, pumping and 

storage component associated with it. Other opportunities for consolidation have also 

been identified in this Study and are primarily focused on interconnects between the 

service areas and providers, ESTs and transmission lines. Greater discussion of these 

opportunities can be found in Sections 2 and 4 of this Study. 

 

Wastewater Treatment, Collection & Conveyance 

As stated previously the agreement for a regional approach to water treatment, supply and 

distribution would have been very unlikely without the regulatory driver provided by the 

FBCSD. The consolidation of any current wastewater facilities will probably require a 

similar driver in the form of stricter regulatory requirements such as total maximum daily 

loads (TMDLs) for the affected streams that receive discharge effluent from the WWTPs 

in the region. 

 

Overall the concept of regionalization or consolidation is adverse to the development 

attitudes and practices of the Study area. The current system of financing infrastructure 

improvements allows a developer or group of landowners to create a utility district and 

dictate the development process with minimal assistance or directives from local 

government. Combine this with the fact that past regionalization efforts have offered no 

financial incentives, and then regionalization becomes very difficult to institute. 

 

The Houston-Galveston Area Council (H-GAC) 2000 Domestic Wastewater 

Regionalization White Paper listed some general impediments to wastewater 

regionalization that are still applicable today for this Study area. These are listed below. 
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 Regionalization is optional. Currently a regulation does not exist to force 

regionalization of utilities. Regionalization of infrastructure is encouraged by the 

regulatory agencies but not required. 

 

 Lack of Financial Incentives. Just as there is not a “stick” to force regionalization, 

a “carrot” does not exist either to encourage regionalization. For example, if 

abutting utility districts are better off constructing individual plants from a 

construction cost perspective, there is no mechanism to bridge the financial gap to 

make regionalization a viable option. 

 

 Individual Control. While costs are important, control is paramount. Generally 

speaking the number one problem of regionalization involves the fear of losing 

autonomy, including concerns about loss of control or power by one group or 

another and not being able to control their own destiny.  

 

 Occupational Resistance. With the proliferation of utility districts in the Study 

area and the nature of providing wastewater services, there are numerous 

professions involved in the industry through the operation and maintenance, 

billing, engineering, financial and legal services. In addition to resistance to 

regionalization by a utility district board due to control reasons, resistance is also 

encountered from those who work for the utility districts. With a reduced number 

of plants and plant owners through regionalization or consolidation, there may be 

the perception that the wastewater industry will turn into a “winner take all” 

system of engineering, financial, legal and maintenance contracts.  

 

There are 11 WWTPs in the Study region varying in size from 0.25 MGD to 4.0 MGD 

for a total capacity of 13.75 MGD for the Study area. Most importantly, 7 of the WWTPs 

are less than 1.0 MGD. For the most part, the common wisdom states that it is inherently 

difficult to complete consolidation or regionalization of numerous small WWTPs due to 

the following reasons listed below. 

 

 Usually the costs for diversion of the existing influent flows from a smaller 

WWTP to a larger WWTP are not cost effective. By and large, it is still cheaper to 

operate non-regional plants than to bear capital costs required to divert those 

plants to larger facilities. While there are certainly reductions in treatment costs 

with a larger plant due to the economy of scale, the up-front 

diversion/construction costs associated with consolidation usually dissuade 

municipalities and utility districts from consolidating existing plants. However, it 

should be noted that this dynamic can change when the smaller plant requires 

expansion or needs significant rehabilitation due to age or changes in regulatory 

treatment requirements. 

 

 In addition to costs, there are control issues that compel utility districts to 

continue to operate small WWTPs. For utility districts, diverting flow to a better-
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equipped, larger facility may involve relinquishing control of operations to an 

outside entity (a municipality or other utility district). By having sole control over 

a WWTP, a utility district can control operation and maintenance expenditures, 

and ensure that available capacity exists for future growth within the utility 

district.
5
  

 

Several scenarios were developed to determine anticipated capital and O&M costs for 

various WWTP consolidation scenarios. The first scenario was developed to determine 

the 30-year life-cycle cost to maintain all the existing WWTPs in operation through 2040, 

along with construction of a new regional WWTP in the Sienna South area. The second, 

third and fourth scenarios were developed to evaluate various methods of consolidation 

with the ultimate goal of reducing the total number of active WWTPs to roughly half the 

current number of operating WWTPs at this time.  

 

During the development of Scenarios 1 through 4, it was determined that as the total 

number of active WWTPs was reduced, economies of scale for capital and O&M cost 

resulted in a lower life-cycle cost. As a result, a fifth scenario was developed with the 

concept of utilizing one WWTP site to create a super-regional WWTP that would treat 

the entire wastewater flows for the Study area, even at buildout.  

 

The five scenarios include: 

 

 Rehab/Expand all WWTPs and include solids improvements; 

 

 Consolidate WWTPs based on utility district engineering firm recommendations; 

 

 Consolidate WWTPs using Quail Valley UD WWTP as a regional facility; 

 

 Consolidate WWTPs using Blue Ridge West WWTP as a regional facility; and, 

 

 Consolidate all WWTPs into a single, super-regional facility at the SB-FB 

WWTP. 

 

Life-cycle costs were developed for each WWTP with respect to the alternatives 

discussed in Section 3 and with regard to the five scenarios discussed previously. The 

goal was to identify which WWTPs were best suited for expansion, rehabilitation or 

consolidation into another offsite WWTP facility, and how best the recommended 

alternative for each WWTP would fit in with an overall consolidation scenario.  

 

A total of over 60 scenarios were completed to evaluate capital, O&M and life-cycle 

costs. The result was surprising in that consolidation to a single, super-regional WWTP 

was the most cost effective scenario despite the costs for re-routing and pumping of flows 

                                                           
5
 Domestic Wastewater Regionalization, August 2000, H-GAC 
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from other service areas. The various methods of analysis and conclusions are discussed 

in detail in Section 4.  

 

The recommended scenario of consolidating all flows to the SB-FB WWTP will have its 

share of challenges for the reasons discussed previously in this section. However, after 

exhaustive analyses of costs comparisons, it is the most cost effective alternative for the 

long-term wastewater treatment needs of the Study area. 

 

   Conclusions and Summary 

The City and the utility districts have successfully implemented the steps to achieve 

regionalization for water supply and treatment to meet the reduction in groundwater 

withdrawals. This living example of cooperation and success can and should be a model 

for future regionalization or consolidation efforts. There are still opportunities remaining 

for storage and pumping, especially as the distribution systems become mature and the 

use of hydro-pneumatic pressure tanks is lessened and elevated storage use is increased. 

 

The recommendation to establish a super-regional WWTP at SB-FB referenced could 

follow the same model as the RWTP allowing the various utility districts to retain their 

autonomy. However, the issues of costs to divert the flows, of control and of how costs 

are apportioned in accordance with utility rates will play a major role in deciding whether 

or not a regional approach is taken. One thing is certain – 8 of the current WWTPs only 

have 5-10 years of life remaining. Subtract the time for permitting, design and possible 

acquisition of land necessary for expansion, and a decision will have to be made in the 

very near future on which direction the small package plants will take. 
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Section 7: Proposed Implementation Schedule 
 

 

7.1 Water & Wastewater Implementation Schedule 
 

A schedule for the implementation of various water and wastewater consolidation 

projects that were identified in Section 4 of this Study was prepared. The timing of the 

implementation for these projects was based on information from the utility districts and 

the inherent nature of the projects.  

 

For example, some of the projects that re-route influent to a regional WWTP are 

dependent on when the existing local WWTP becomes too old and/or expensive to 

maintain, too expensive to rehabilitate, if insufficient space is available for expansion, or 

if additional capacity is needed and the cost for re-routing influent is cheaper than plant 

expansion. The implementation period matches the projected growth discussed in Section 

1.12 so the projects are scheduled in 5-year increments. 

 

It should be noted that a number of factors may impact the schedule presented in the flow 

chart in this Section. These include, but are not limited to, the following influences: 

 

 The projects identified are at a pre-planning level at this point. Preliminary design 

may delay or accelerate the projects once begun. 

 

 Implementation of the projects is dependent on available funding. 

 

 Utility conflicts, ROW and easement acquisition may delay projects. 

 

 Many of the recommended consolidation projects will involve agreements and 

contracts between the individual utility districts, including project costs and 

payment agreements. These negotiated agreements may delay implementation. 

 

 A slow down or acceleration in projected growth will impact the implementation 

schedule. 

 

 Stricter water or wastewater treatment regulations may accelerate the 

implementation schedule. 
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2036 - 2040 

Sienna Plantation and Silver Ridge 
Development Interconnect 

Permanently open the Blue 
Ridge West MUD and Fort 

Bend County MUD #26 
Interconnect 

2031 - 2035 

Construct 4.0 MGD expansion at 
the SB-FB WWTP 

Construct EST at Harris County 
WC&ID-FR WTP No. 2 

Mustang Bayou and Quail Valley 
Interconnect 

First Colony MUD #9 and Fort Bend 
County MUD #115 Interconnect 

No. 1 

Permanently open the Blue Ridge 
West MUD and Fort Bend County 

WC&ID No. 2 Interconnect 

Construct new transfer PS at 
Mustang Bayou WWTP and 

transfer all plant flow to Palmer 
Plantation WWTP PS 

2026 - 2030 

Construct 4.0 MGD expansion 
at the SB-FB WWTP 

Construct EST at Thunderbird 
UD System 1 WTP NO. 2 

Sienna Plantation and Palmer 
Plantation Interconnect 

Mustang Bayou and Sienna 
Plantation Interconnect No. 3 

Mustang Bayou and Palmer 
Plantation Interconnect 

Construct new transfer PS at 
Harris County WC&ID-FR 

WWTP and transfer all plant 
flow to Blue Ridge West 

WWTP PS 

Construct new transfer PS at 
Fort Bend County MUD #1 

WWTP and transfer all plant 
flow to Harris County WC&ID-

FR WWTP PS 

2021 - 2025 

Phase III of the RWTP 
Construct 4.0 MGD 

expansion at the SB-FB 
WWTP 

Construct EST at Palmer 
Plantation MUD No. 2 

WTP 

Mustang Bayou and 
Sienna Plantation 
Interconnect No. 2 

Fort Bend County MUD 
#149 and Sienna 

Plantation Interconnect 
No. 1 

Construct new transfer PS 
at Blue Ridge WWTP and 
transfer all plant flow to 
FBCMUD #26 WWTP PS 

Construct new transfer PS 
in Sienna South 

development and 
transfer all plant flow to 
Sienna South WWTP PS 

Construct new transfer PS 
at Quail Valley UD WWTP 
and transfer all plant flow 

to SB-FB WWTP 

2016 - 2020 

Construct Phase II of the 
RWTP 

Construct 4.0 MGD expansion 
at SB-FB WWTP to accept 

additional flow 

Permanently open the 
Interconnect between the 

Mustang Bayou and the 
Sienna Plantation Water 

Systems 

Construct EST at Mustang 
Bayou WTP 

Construct EST at Fort Bend 
County MUD #149 WTP 

Construct new transfer PS at 
Fort Bend County MUD #26 
WWTP and transfer all plant 

flow to Palmer Plantation 
WWTP PS 

Construct new transfer PS at 
Sienna South WWTP and 
transfer all plant flow to 
Sienna North WWTP PS 

2011 - 2015 

Construct Phase I of the 
RWTP 

Permanently open the 
Interconnect between the 

Mustang Bayou and Fort Bed 
County MUD #47 / #48 Water 

Systems 

Reroute Harris County MUD 
#122 WWTP to Harris County 

WC&ID-Fondren Rd WWTP 

Construct EST at Sienna 
Plantion No. 1 WTP 

Sienna Plantation Internal 
Interconnect 

Construct new transfer PS at 
Palmer Plantation WWTP and 
transfer all plant flow to SB-

FB WWTP 

Construct new transfer PS at 
Sienna North WWTP and 

transfer all plant flow to SB-
FB WWTP 

Implementation Schedule 
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Based on the project data developed in Section 4 and the implementation schedule shown 

previously, a projected cash draw analysis was developed for the proposed water and wastewater 

system improvements projects, which are shown in Tables 7-1 and 7-2, respectively.  

 

Table 7-1 

Projected Cash Draw for Proposed Water Improvements 

Year Project 1 Project 2 Project 3 Project 4 
Total Cost for 

Water Projects 

2011-2015 

Construct Phase I of 

the RWTP and Pipeline 

Improvements 

Permanently open the 
Interconnect between the 

Mustang Bayou and Fort Bend 

County MUD #47 / #48 Water 
Systems 

Construct EST at 

Sienna Plantation 

No. 1 WTP 

Sienna Plantation Internal 
Interconnect 

- 

Project Cost 1 - - $4,925,000  $490,000- $5,415,000  

2016-2020 

Construct Phase II of 

the RWTP and Pipeline 
Improvements 

Permanently open the 
Interconnect between the 

Mustang Bayou and the Sienna 

Plantation Water Systems 

Construct EST at 

Mustang Bayou 
WTP 

Construct EST at Fort 

Bend County MUD #149 
WTP 

- 

Project Cost 1 $61,317,000  - $2,425,000  $7,934,000  $71,676,000  

2021-2025 

Construct Phase III of 

the RWTP and Pipeline 
Improvements 

Construct EST at Palmer 

Plantation MUD No. 2 WTP 

Mustang Bayou and 

Sienna Plantation 
Interconnect No. 2 

Fort Bend County MUD 
#149 and Sienna 

Plantation Interconnect 
No. 1 

- 

Project Cost 1 $64,142,000  $5,279,000  $1,135,000  $823,000  $71,379,000  

2026-2030 

Construct EST at 

Thunderbird UD 
System 1 WTP NO. 2 

Sienna Plantation and Palmer 

Plantation Interconnect 

Mustang Bayou and 

Sienna Plantation 
Interconnect No. 3 

Mustang Bayou and 

Palmer Plantation 
Interconnect 

- 

Project Cost 1 $5,929,000  $1,480,000  $1,091,000  $476,000  $8,976,000  

2031-2035 

Construct EST at 

Harris County 
WC&ID-Fondren Rd 

WTP No. 2 

Mustang Bayou and Quail 
Valley Interconnect 

First Colony MUD 

#9 and Fort Bend 
County MUD #115 

Interconnect No. 1 

Permanently open the 
Blue Ridge West MUD 

and Fort Bend County 

WC&ID No. 2 
Interconnect 

- 

Project Cost 1 $3,447,000  $512,000  $1,075,000  - $5,034,000  

2036-2040 

Sienna Plantation and 
Silver Ridge 

Development 

Interconnect 

Permanently open the Blue 
Ridge West MUD and Fort 

Bend County MUD #26 

Interconnect 

- -   

Project Cost 1 $300,000  - - - $300,000  

Total $162,780,000  

Notes: 

1 - Please note that these costs are different from the costs discussed in Section 4 (shown in 2011 dollars), as these costs include a 3.5% annual cost 

escalation factor to account for proposed delay in implementation from the time of this report. This cost is based on the timeline for projects discussed in 
Section 4 and 7 and assumes that projects will be funded toward the middle of each 5-year implementation period. 
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Table 7-2 

Projected Cash Draw for Proposed Wastewater Improvements 

Year Project - Year 1 Project - Year 2 Project - Year 3 Project - Year 4 Project - Year 5 

Total Cost for 

Wastewater 

Projects 

2011-2015 - 

Reroute Harris 

County MUD #122 

WWTP to Harris 
County WC&ID-

Fondren Rd WWTP 

Construct new 

transfer PS at Palmer 
Plantation WWTP 

and transfer all plant 

flow to SB-FB 
WWTP 

Construct new transfer PS 
at Sienna North WWTP 

and transfer all plant flow 

to SB-FB WWTP 

- - 

Project 

Cost 1 
- $652,000 $1,679,000 $4,422,000 - $6,753,000 

2016-2020 

Construct 4.0 MGD 

expansion at SB-FB 

WWTP 

Construct new 

transfer PS at Fort 

Bend County MUD 
#26 WWTP and 

transfer all plant flow 

to Palmer WWTP PS 

Construct new 

transfer PS at Sienna 

South WWTP and 
transfer all plant flow 

to Sienna North 

WWTP PS 

- - - 

Project 

Cost 1 
$17,470,000 $4,049,000 $6,986,000 - - $28,505,000 

2021-2025 

Construct new transfer 

PS at Quail Valley UD 

WWTP and transfer all 
plant flow to SB-FB 

WWTP 

Construct 4.0 MGD 

expansion at SB-FB 
WWTP 

Construct new 
transfer PS at Blue 

Ridge West WWTP 

and transfer all plant 
flow to Fort Bend 

County MUD #26 

WWTP PS 

Construct new transfer PS 

in Sienna South 

development and transfer 
all plant flow to Sienna 

South WWTP PS 

- - 

Project 

Cost 1 
$2,104,000 $20,593,000 $1,604,000 $3,478,000 - $27,779,000 

2026-2030 

Construct new transfer 
PS at Harris County 

WC&ID-Fondren Rd 

WWTP and transfer all 
plant flow to Blue 

Ridge West WWTP 
PS 

Construct 4.0 MGD 

expansion at SB-FB 
WWTP 

Construct new 

transfer PS at 
Southwest Harris 

County MUD #1 

WWTP and transfer 
all plant flow to 

Harris County 
WC&ID-Fondren Rd 

WWTP PS 

- - - 

Project 

Cost 1 
$2,296,000 $23,195,000 $396,000 - - $25,887,000 

2031-2035 

Construct new transfer 

PS at Mustang Bayou 
WWTP and transfer all 

plant flow to Palmer 

Plantation WWTP PS 

- - - 
Construct 4.0 

MGD expansion 

at SB-FB WWTP 

- 

Project 

Cost 1 
$2,093,000 - - - $27,358,000 $29,451,000 

2036-2040 - - - - - - 

Project 

Cost 1 
- - - - - - 

Total $118,375,000 

Notes: 
1 - Please note that these costs are different from the costs discussed in Section 4 (shown in 2011 dollars), as these costs include a 3.5% annual cost escalation 

factor to account for proposed delay in implementation from the time of this report. This cost is based on the timeline for projects discussed in Section 4 and 7. 
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Section 8: Public Meetings 
 

 

As required by the contract with the TWDB, public meetings are to be held at 

commencement of the project, at 50% completion, and following the Study completion 

date. Attendees included the project participants, consultants, local entities, the TCEQ, 

the TWDB and other interested parties. 

 

8.1 Public Meeting #1: Kick-Off Presentation 
 

Public Meeting #1 was held on November 29, 2010. This meeting was held at 

commencement of the project and provided an introduction, presentation of the project 

goals and description of the project deliverables. The meeting notice, sign-in sheet and 

copies of the Power Point slides used in the presentation are attached. 
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PUBLIC MEETING 

 

 

Notice is hereby given of a Public Meeting to be held on Monday, November 29, 2010, at 1:30 

p.m. at: City Hall, Council Chambers, 2nd Floor, 1522 Texas Parkway, Missouri City, Texas, 

for the purposes of providing an introduction and overview of the proposed Missouri City 

Regional Water and Wastewater Planning Study funded by the Texas Water Development Board 

and Missouri City as follows. 

 

1. INTRODUCTION 

2. GOALS & OBJECTIVES 

3. REVIEW OF PLANNING STUDY SCOPE & DELIVERABLES 

4. DISCUSSION 

 

In compliance with the Americans with Disabilities Act, the City of Missouri City will 

provide for reasonable accommodations for persons attending City Council and Parks 

Board meetings. To better serve you, requests should be received 24 hours prior to the 

meetings. Please contact Patrice Fogarty, City Secretary, at 281-403-8685. 

 

CERTIFICATION 

 

I certify that a copy of the November 29, 2010, agenda of the first Public Meeting for the 

Missouri City Regional Water & Wastewater Planning Study was posted on the City Hall 

bulletin board on November 15, 2010, at 1:30 p.m. 

 

 

___________________________________ 

Maria Gonzalez, Deputy City Secretary 
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8.2 Public Meeting #2: 50% Completion 
 

Public Meeting #2 was held on August 19, 2011. This meeting was held at 50% 

completion of the project and provided a summary of the information collected on the 

existing conditions of the project area and an overview of the consolidation project that 

were identified during the Study. The meeting notice, sign-in sheet and copies of the 

Power Point slides used in the presentation are attached. 
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PUBLIC MEETING NOTICE 

 

 

Notice is hereby given of a Public Meeting to be held on Friday, August 19, 2011, at 11:00 a.m. 

at: City Hall, Council Chambers, 2nd Floor, 1522 Texas Parkway, Missouri City, Texas, for 

the purposes of providing a Status Report at 50% Completion of the proposed Missouri City 

Regional Water and Wastewater Planning Study funded by the Texas Water Development Board 

and Missouri City as follows. 

 

1. INTRODUCTION OF STUDY OBJECTIVES & DELIVERABLES 

2. EXISTING CONDITIONS 

3. RECOMMENDED CONSOLIDATION PROJECTS 

4. DISCUSSION 

 

In compliance with the Americans with Disabilities Act, the City of Missouri City will 

provide for reasonable accommodations for persons attending City Council and Parks 

Board meetings. To better serve you, requests should be received 24 hours prior to the 

meetings. Please contact Patrice Fogarty, City Secretary, at 281-403-8685. 

 

CERTIFICATION 

 

I certify that a copy of the August 19, 2011, agenda of the Second Public Meeting for the 

Missouri City Regional Water & Wastewater Planning Study was posted on the City Hall 

bulletin board on or before Tuesday, August 16, 2011 at 11 a.m. 

 

 

___________________________________ 

Maria Gonzalez, Deputy City Secretary 
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8.3 Public Meeting #3: 100% Completion 
 

Public Meeting #3 was held on January 12, 2012. This meeting was held at 100% 

completion of the project and provided a summary of the final report including the 

existing conditions, information collected during the Study and the recommended 

consolidation projects. The meeting notice, sign-in sheet and copies of the Power Point 

slides used in the presentation are attached. 
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PUBLIC MEETING NOTICE 

 

 

Notice is hereby given of a Public Meeting to be held on Thursday, January 12, 2012, at 10:30 

a.m. at: City Hall, Council Chambers, 2nd Floor, 1522 Texas Parkway, Missouri City, Texas, 

for the purposes of providing a Final Report at Completion of the proposed Missouri City 

Regional Water and Wastewater Planning Study funded by the Texas Water Development Board 

and Missouri City as follows. 

 

1. SUMMARY OF FINAL REPORT 

a. STUDY OBJECTIVES 

b. EXISTING CONDITIONS 

c. RECOMMENDED CONSOLIDATION PROJECTS 

2. DISCUSSION 

 

In compliance with the Americans with Disabilities Act, the City of Missouri City will 

provide for reasonable accommodations for persons attending City Council and Parks 

Board meetings. To better serve you, requests should be received 24 hours prior to the 

meetings. Please contact Patrice Fogarty, City Secretary, at 281-403-8685. 

 

CERTIFICATION 

 

I certify that a copy of the January 12, 2012, agenda of the Second Public Meeting for the 

Missouri City Regional Water & Wastewater Planning Study was posted on the City Hall 

bulletin board on or before Monday, January 3, 2012 at 10:30 a.m. 

 

 

___________________________________ 

Maria Gonzalez, Deputy City Secretary 
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Executive Summary

The City of Missouri City has assembled a group of participants to form a Joint Ground Water

Reduction Plant (Joint GRP). These participants include mostly entities lying within the city

limits of Missouri City as well as some entities within the City's ETJ and outlying areas.

Together, these entities have identified a plan for which as a whole, the participants will meet

the groundwater reduction requirements set forth by the Fort Bend Subsidence District

(Subsidence District). All wells of the stakeholders will be aggregated to expedite the

administrative process of administering the plan.

Population projections and subsequent water demand projections were made for each

individual stakeholder group based on current build-out density, City planning documents, and

acreage estimates. Projected population and connection count are shown on the table below:
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Sienna Plantation MUD #1, 4,5, 6, 7
Sienna Plantation MUD #2
Sienna Plantation MUD #3

Sienna Plantation MUD #8, 10, 12
Sienna Plantation MUD #13
Fort Bend MUD #129
Fort Bend MUD #149
Blue Ridge West MUD
First Colony MUD #9
Fort Bend Count MUD #115
Fort Bend County MUD #26
Fort Bend County MUD #42
Fort Bend County MUD #46
Fort Bend County MUD #47
Fort Bend Count MUD #48
Fort Bend County MUD #49
Meadow Creek MUD
Palmer Plantation MUD #1
Palmer Plantation MUD #2
Quail Valley Utility District
Thunderbird Utility District
Fort Bend MUD #23/24
Mustang Bayou Phase 2
Mustang Bayou Phase 1

Total Connections

10,000
2,157
2,806
2,680

730
1,550
1,700
2,509
3,300

580
2,145
1,507
1,073
1,000
1,370

396
985
798

1,000
4,514
1,986
6,000
9,095
3,178

63,059

30,400
6,557
8,530
8,147
2,220
4,712
5,168
7,627

10,032
1,763
6,521
4,581
3,262
3,040
4,164
1,204
2,994
2,426
3,040

13,723
6,039

18,240
27,649

9,661

191,700

The Subsidence District requires that by 2013, groundwater production be limited to 70% of

total water demand. The remaining demand must be met through alternative sources. By

2025, the Subsidence District requires that only 40% of total water demand be met by

groundwater sources. Based on population projections, total demand and conversion

requirements are presented below:
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POTABLE DEMAND

Sienna Plantation MUD #1, 4, 5, 6, 7 37,362,595 1,510,817,034

Sienna Plantation MUD #2 281,359,633 281,359,633

Sienna Plantation MUD #3 389,763,782 389,763,782

Sienna Plantation MUD #8, 10, 12 267,502,145 416,601,702

Sienna Plantation MUD #13 18,312,934 18,312,934

Fort Bend MUD #129 273,467,313 382,167,599

Fort Bend MUD #149 145,327,146 242,211,910

Blue Ridge West MUD 346,065,311 347,117,560

First Colony MUD #9 401,001,084 426,239,953

Fort Bend County MUD #115 147,231,315 153,041,415

Fort Bend County MUD #26 172,832,448 200,724,678

Fort Bend County MUD #42 216,001,465 228,744,552

Fort Bend County MUD #46 176,307,423 206,463,174

Fort Bend County MUD #47 108,600,456 144,432,472

Fort Bend County MUD #48 97,863,123 146,893,474

Fort Bend County MUD #49 111,717,421 119,048,976

Meadow Creek MUD 93,472,307 99,465,469

Palmer Plantation MUD #1 213,437,402 241,461,971

Palmer Plantation MUD #2 148,295,237 161,195,103

Quail Valley Utility District 519,365,838 567,910,878

Thunderbird Utility District 237,962,963 241,695,961

Fort Bend MUD #23/24 622,638,147 622,638,147

Mustang Bayou Phase 2 0 842,291,918

Mustang Bayou Phase 1 148,889,086 432,533,481

Total Potable Demand 5,174,776,575 8,423, 133,778

REUSE DEMAND
Quail Valley Reuse 208,295,722 208,295,722

Sienna Plantation Reuse - -
Riverstone Reuse - -

PRIVATE WELLS 442,937,000 442,937,000

TOTAL SYSTEM DEMAND 5,826,009,297 9,074,366,500

Required Alternative Water Supply 30% 60%

Total Required Alternative Water Supply 1,747,802,789 5,444,619,900
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The Missouri City Joint GRP will meet these requirements through the conversion of some

entities, largely those lying to the southern portion of the City and its ETJ entirely to surface

water. While most entities lying to the northern portion of the City will remain on ground water

supplies. The basic philosophy associated with this conversion plan is that those entities in the

southern portion of the City are largely undeveloped, and thus, groundwater supplies in that

area are also largely undeveloped. This should limit the cost impact associated with

abandoning groundwater infrastructure upon conversion. Additionally, this plan considers that

there are few interconnections within the built-out entities, thereby making it quite difficult to

provide surface water to these entities without the construction of an entirely new transmission

system throughout the City.

As the converting entities are not yet built-out, there is some risk associated with this plan, as

the City is still required to meet the conversion percentages outlined by the Subsidence

District, regardless of whether growth projections occur. As a contingency, the City has

entered into inter-local agreements with every participant on the system requiring them to

convert to surface water if and when directed by the City. The City would convert entities one

by one beginning in the southern portion of the City, and working in a generally northerly

direction.

Initial raw water supplies would be obtained through a pre-existing agreement the City of

Missouri City has with the Gulf Coast Water Authority (GCWA). The City is currently

identifying additional sources of raw water.
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The City will own and operate the plant. Further, the City of Missouri City has been appointed

the GRP administrator. As the GRP administrator, among other things, the City will see that

the overall project is meeting conversion requirements, is providing required reporting to the

Subsidence District and will also oversee the financial cost sharing program of the project.

The cost share program involves an annual calculation of a pumpage fee to be assessed to

each participant based on their respective groundwater pumpage. An end of the year "true-up"

will be performed to assure that no single one entity would bear any more risk than the other

participating entities.

Based on current demand projections the initial plant will have a design capacity of 10 MGD

and employ membrane filtration technology. The plant will be located on the Briscoe canal in

the southern portion of the Joint GRP service area near the Gulf Coast Water Authority

existing intake structure on the Brazos River. From this point, treated water will be delivered to

the converting entities existing ground storage facilities.

The table below summaries the total projected development cost for Phase 1 of this project.

Appendix F provides the detailed project cost analysis.
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Construction

Surface Water Treatment Plant

Transmission Pi eline

Contin encies

Surface Water Treatment Plant

Transmission Pi eline

En ineerin

Total Pro"ect Development Cost

Vll

$ 30,700,000

6,000,000

$4,605,000

900,000

3,166,990

1,092,000

266,500

540,000

3,495,000

495,000

$51,260,490
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I. Background

The City of Missouri City, in coordination with associated participants, has prepared this Joint

Groundwater Reduction Plan (GRP) to comply with the Fort Bend County Subsidence District

requirements for reduction of groundwater production.

A. The Fort Bend Subsidence District

The Fort Bend Subsidence District (Subsidence District) was created in 1989 during the 71 st

Legislative Session as a conservation and reclamation district. The Subsidence District was

created "... to provide for the regulation of the withdrawal of groundwater within the District

created by this Act to prevent subsidence that contributes to or precipitates flooding,

inundation, or overflow of areas within the District, including rising waters resulting from storms

or hurricanes."

Since that time, the Subsidence District has collected data and evaluated groundwater

conditions in Fort Bend County. The Subsidence District prepared a Groundwater

Management Plan in conformance with Senate Bill 1 that was certified by the Texas Water

Development Board in August 1998. The Plan sets forth the following five goals:

• Provide for the efficient use of groundwater

• Control and prevent waste of groundwater

• Control and prevent subsidence

• Address conjunctive surface water management

• Address groundwater natural resource issues.
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B. Groundwater Reduction Requirements

In meeting these goals, the Subsidence District adopted a Regulatory Plan on September 24,

2003. This Plan established a policy for the Subsidence District regarding groundwater

regulation. These policies are designed to support the regulation of groundwater withdrawals

to control subsidence on a regular basis. The Plan outlines specific permitting procedures and

guidelines as well as fees for permits for groundwater withdrawal. Further, the Plan outlines

groundwater reduction requirements that permittees are required to reach. Specifically, these

requirements are outlined below:

• Beginning January 2008, a permittee, (or group of permittees) will be required to submit

a Groundwater Reduction Plan (GRP) to the Subsidence District for certification.

• Beginning in January 2013 a permittee shall be required to reduce and maintain their

groundwater withdrawals to comprise no more than 70% of the permittee's total water

demand.

• Beginning in January 2025 and continuing thereafter, a permittee shall be required to

reduce and maintain their groundwater withdrawals to comprise no more than 40% of

the permittee's total water demand.

c. Groundwater Reduction Plans

The Subsidence District further specifies that the Groundwater Reduction Plan must include, at

a minimum, details of strategies and steps necessary to achieve the groundwater reduction

requirements. The permittees must have received certification of their GRP by the beginning

date of their permit term in 2008.
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Minimum requirements for an acceptable GRP include:

1) Identification of current and projected total water demand

a) The data must be from a source agreed upon by the District and the permittee

b) Projections must be for a time period consistent with the Plan's requirements

through the year 2030

c) Reasons detailing significant projected increases or decreases in

groundwater total water demand

2) Plans for groundwater reduction

a) Definition of infrastructure requirements to meet permittee's projected total

water demand

b) Timetable showing what infrastructure will be constructed by specific dates to

meet projected requirements

c) Explanation of how infrastructure costs will be financed

d) Identification of source and amount of alternative water supply and water

provider

e) Evidence (executed contractual agreement and/or financial commitment) that

the water supplier has sufficient water supplies and/or rights and is committed

to meet the permittee's present and projected demands

f) Preliminary engineering report of the proposed facilities to be constructed

through year 2013 including a description of the proposed project and area

maps

g) Conceptual schematic plans of the proposed facilities to be constructed for

the year 2025 requirements.

h) Specific details of any conservation measures and/or efficient management

practices to be implemented.

i) Description of how over-conversion credits and/or water conservation credits

would be used by the permittee.
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D. Other information reasonably necessary for an adequate
understanding of the project.

The plan allows for a group of permittees within the same regulatory area to submit a single

GRP.

E. History of the Missouri City Joint GRP

Missouri City is unique in that the vast majority of utility customers within the City limits and

surrounding areas are served by various utility districts, with a relatively small percentage of

customers being served by the City. The City of Missouri City has 24 active Utility Districts

operating in the City Limits/City Extra Territorial Jurisdiction (ETJ), 19 of which operate within

the City limits. In addition, the City has 11 Utility Districts within the City Limits/ETJ that are not

yet active, but will become active in the future.

Each Utility District is an established political subdivision of the State of Texas and

is regulated by state law. Each District is a separate reporting entity and is not

included in the City's budget. Each District has a separate elected board of

directors. The City has little or no control over their operations and does not

approve budgets, provide funding or maintain responsibility for the bonded

indebtedness of the District.

As many of the above-mentioned Utility Districts are relatively small, the City became

concerned that the large investment associated with conversion to surface water would be too

burdensome for many of these smaller entities to bear independently. Additionally, the City felt

that the identification of a reasonable solution was its fiduciary responsibility as it represents

the constituency, in whole or in part, of the many Utility Districts. As a result, the City led an
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effort to identify the most cost effective solution for the entire community in meeting the plan

requirements. Missouri City brought together each of these entities and identified a mutually

agreeable plan for meeting reduction requirements which involves the total conversion of

certain systems to surface water and leaving other systems on groundwater supplies, as

described in detail in Section III.

This document describes and presents the joint Plan identified by the City, and agreed to by

each of the Participants.

F. Missouri City Joint GRP Participants

As previously described, the City of Missouri City has 24 active Utility Districts operating in the

City Limits and ETJ. Some of these entities lie outside the Regulatory area, and are thus

excluded from the Joint GRP. In addition to the Utility Districts within the City limits and ETJ,

the City has been approached by other entities interested in participating in the Joint GRP.

Where practical, some of these entities have been included. The Missouri City Joint GRP

brings together 40 separate entities that collectively have permits for 57 wells with 2006 total

pumpage of approximately 4.4 billion gallons of water. Table 1.1 and Map 1.1 illustrates

participants of the Missouri City GRP.

G. Project Milestones

This GRP document outlines a plan for achieving required conversions. There are countless

elements included in this plan that must be executed in order to achieve the required reduction

percentages. Some of these elements are contingent upon actual growth and demand as well

as other operating conditions in the future. For example, the actual amount of required future
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raw water supplies will depend on actual development in the area, the effectiveness of water

conservation strategies, and the actual contracts negotiated with water suppliers.

Many of these elements have already been achieved or are in process now, while other

elements must be achieved into the future. The following project milestones have been

proposed:

2009 - Conversion of GCWA Raw Water Option Agreement to Take-or-Pay Contract for 15

MGD

- Coordinate with the Subsidence District to identify amount of Quail Valley historical

reuse water that qualifies for credits

- Aggregate all wells within the Missouri City GRP

2010 - Transmission System Phase 1 (to Sienna Water Plants 1 and 2) construction complete

2011 - Water Treatment Plant (10 MGD) construction complete

2014 - Transmission System Phase 2 (to Sienna Water Plants 4 and 5) construction complete

2015 - Transmission System Phase 3 (to MUD 46, 149, and Vicksburg Joint Powers)

construction complete

2017 - Transmission System Phase 4 (to Missouri City Water Plant 3) construction complete

The City has an option agreement with GCWA that is in effect through 2009, reserving 15

MGD of raw water. Currently, the City of Missouri City is in final negotiations with GCWA and

drafting the agreement. The City has also identified other potential sources of raw water to

meet its ultimate 33 MGD peak day demands, and is currently working to secure agreements

for additional water supplies. There are many factors, which could influence the ultimate

required water supplies. These include actual development, the effectiveness of water

conservation programs, the definition of whether the current 15 MGD is to be for average daily

demand or peak day demand, are just a few influencing factors that must be considered. As a

result, it must be noted that it is not fiscally responsible for the GRP Administrator to enter into
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a contract for future raw water supplies on a take-or-pay contract for supplies that the City may

or may not need. Therefore, as an additional proposed milestone, the GRP Administrator will

identify and officially enter into executed contracts for raw water supplies to meet 2030

demands by a milestone date of 2018.
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Sienna Plantation MUD #1, 1258,1078,1194,811,812 &
13700, 13701,

4,5,6,7 958
13702, 13703, 6 13 753,815,000

13704 & 13705

Sienna Plantation MUD #2
Service received from Sienna

1,780
MUD #1

Sienna Plantation MUD #3
Service received from Sienna

2,185
MUD #1

Sienna Plantation MUD #8, Service received from Sienna
962

10, 12 MUD#1

Sienna Plantation MUD #13
Service received from Sienna

108
MUD #1

Fort Bend MUD #129
Service received from MUD

521
#115

Fort Bend MUD #149 MUD not yet active

Blue Ridge West MUD 105 & 106 13377 & 13378 2 2,490 310,833,000

First Colony MUD #9 279 13399 1 2,651 415,970,000

Fort Bend County MUD #115 1025 13401 1 535 210,350,000

Fort Bend County MUD #26 253 & 1228 13390 & 13418 2 1,477 150,443,000

Fort Bend County MUD #42 234 13422 1 1,300 211,968,000

Fort Bend County MUD #46 170 13423 1 695 145,771,000

Fort Bend County MUD #47 149 13424 1 416 171,467,000

Fort Bend County MUD #48
Service received from MUD

631
#47

Fort Bend County MUD #49
Service received from Palmer

341
MUD#1

Meadow Creek MUD 944 13464 1 847 90,355,000

Palmer Plantation MUD #1 264 & 867 13483 & 13484 2 580 155,250,000

Palmer Plantation MUD #2
Service received from Palmer

812 134,920,000
MUD #1

Quail Valley Utility District 257,258,259 & 260
13487, 13488,

4 3,607 567,436,000
13489 & 13490

Thunderbird Utility District 261,262 & 263
13538, 13539 &

3 1,917 239,472,000
13540

Fort Bend MUD #23/24 1156, 1283, 169 & 770
13411,13412,

4 3,153 345,199,000
13413 & 13414

Mustang Bayou Phase 2
To be served through the Mustang Bayou Phase 1

(Missouri City)

Mustang Bayou Phase 1
1203 13469 1 334

(Missouri City)

*
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Wells

Estates of Silver Rid e 1087 & 1297 13508 & 13572 2 8,906,000

Waterbrook Communit Assoc, Inc. 745 13727 1 32,750,000

Silver Rid e HOA 945 13711 1 36,086,000

Lake Shore Harbour 1102 & 1133 13461 & 13462 2 164,820,000

Manors of Silver Rid e POA 1317,1318 13851, 13952 2

1009,1229, 13491,13492,
Riverstone 1289,1290 13568 & 13569 4 14,943,000

891,892,862, 13504,13505,
Sienna Point 863 13506, 13507 4 44,297,000

908,909,1036,
1164,1246,

Sienna Plantation RAI 1256,1327 7 106,581,000

Sienna Plantation POA 847,857 2 14,392,000

Lake 01 m ia 357,358 14148,14149 2 20,162,000

Total 57 27,023 4,386,153,000

MUD23/24 provided by MUD engineer
Sienna MUD 1 serves all Sienna MUDs. Data provided is for all the MUDs combined.
MUD 115 also serves MUD 129. Data presented is for both MUDs combined.
MUD 49 receives water from Palmer Plantation
MUD 149 is not yet active.
Community well pumpage was provided by the Subsidence District.
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II. Missouri City Joint GRP Demand Projections

A. Methodology

In making projections for the Missouri City Joint GRP future water use, connection count and

population data were first projected. Once a future connection count was projected, it was

then possible to make projections of future water use. Future projections were evaluated and

determined by current service providers (e.g. specific Utility District, City, private well, etc).

Projections were made in this manner, as it was the most accurate way to evaluate the data

and allowed for specific considerations to be given for land use, current demand, and ultimate

build-out, as most of the current service providers are Municipal Utility Districts (MUDs) which

usually represent a specific development. In making all projections, it was assumed that future

development density, population, and per capita water consumption would follow trends

consistent with available historical data.

Projection of Future Connection Count and Population

City planning data was heavily relied upon for the determination of the future connection count

for all current service provider areas, or platted future service providers. The process that was

utilized is outlined below.

Step 1: Acreage Analysis

1. For each independent service area, total acreage within the area was determined

utilizing City maps and GIS information;

2. Using City planning data, and currently filed plats with the City, the platted acreage

was then determined; and

3. The balance between the total acreage and platted acreage was determined as the

vacant, not-platted acreage.
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Table 2.1 outlines the results of the acreage analysis for each service area.

Table 2.1 Acreage Analysis

~.. ..,' _.. '-,-." ~ ".- .~, ~~I'~""..."""j' ~ ""''''''J~r'''''''~1r:' " . .- ;.~:' .: : ~., .. ' ':'~ '-":.' '. :"'-":'.. - .'J'. 0", Picitted ~" ~ Non-Plattet!"":
, Participant . Total Acreage A' .A'" '."-'" .
... "..'. " :." ,.,. ~ • '.' '", '. cr~,C;lge. :.,~:' creage . ','
J~l<...,. frl. ."".~~ • .......".rI', ....~.. ""':.....\:i.,.... " ...~ ........ ~,...~{.{.,\o./ '~· ...I ~\.. :('Jh,.:... ': .. ' ... A~'r ~~~~.~'_!2

Sienna Plantation MUD #1, 4, 5, 6, 7 4,005.00 4,005.00 0.00

Sienna Plantation MUD #2 1,059.07 954.98 104.09
Sienna Plantation MUD #3 1,219.93 1,219.93 0.00
Sienna Plantation MUD #8, 10, 12 1,999.91 789.52 1,210,39

Sienna Plantation MUD #13 325.24 97.12 228.12

Fort Bend MUD #129 638.12 638.12 0.00
Fort Bend MUD #149 658.21 658.21 0.00
Blue RidQe West MUD 857.26 857.26 0.00
First Colony MUD #9 1,085.09 1,085.09 0.00
Fort Bend County MUD #115 309.78 309.78 0.00
Fort Bend County MUD #26 517.17 446.77 70.40
Fort Bend County MUD #42 536.02 536.02 0.00
Fort Bend County MUD #46 471.70 471.70 0.00

Fort Bend County MUD #47 628.95 628.95 0.00
Fort Bend County MUD #48 294.16 138.52 155.64

Fort Bend County MUD #49 131.47 120.51 10.96
Meadow Creek MUD 254.21 240.27 13.94
Palmer Plantation MUD #1 432.29 414.41 17.88
Palmer Plantation MUD #2 341.69 325.63 16.06
Quail Valley Utility District 1,731.23 1,651.07 80.16

Thunderbird Utility District 964.03 930.35 33.68
Fort Bend MUD #23/24 1,501.51 1,501.51 0.00
Mustang Bayou Phase 2 not applicable not applicable not applicable

MustanQ Bayou Phase 1 not applicable not applicable not applicable

Mustang Bayou growth projections were taken from the City's adopted Impact Fee analysis,
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Step 2: Customer Density Analysis

1. The platted connection/lots for each service area was determined utilizing City

planning data and currently filed plats with the City; and

2. Platted acreage as determined in Step 1 was then divided by platted lots to determine

the current lots per acre.

Table 2.2 outlines the results of the customer density analysis for each service area.

Table 2.2 Customer Density Analysis

-:---P·rt··· : t'~ ~. _. . :Total Platted: .TotafPlatted II Platted'Lots'
• a IClpan " ..... ' .' ..... ','''. I ." - -".'.'

, ... . . . '" . ..'i . '., : • ; d. ~ •.••. ':';.~ • J':~~s.'. ,.; '~ ....: ":t\_c.reage ~ .~ . ~e!. ~c.!e .1.~:"
Sienna Plantation MUD #1, 4, 5, 6, 7
Sienna Plantation MUD #2
Sienna Plantation MUD #3
Sienna Plantation MUD #8, 10, 12
Sienna Plantation MUD #13
Fort Bend MUD #129
Fort Bend MUD #149
Blue Ridqe West MUD
First Colony MUD #9
Fort Bend County MUD #115
Fort Bend County MUD #26
Fort Bend County MUD #42
Fort Bend County MUD #46
Fort Bend County MUD #47
Fort Bend County MUD #48
Fort Bend County MUD #49
Meadow Creek MUD
Palmer Plantation MUD #1
Palmer Plantation MUD #2
Quail Valley Utility District
Thunderbird Utility District
Fort Bend MUD #23/24
Mustang Bayou Phase 2
Mustang Bayou Phase 1

Average

10,000
1,945
2,806
1,058

108
1,550
1,700
2,509
3,300

580
1,853
1,507
1,073
1,000

645
363
931
765
953

4,305
1,917
6,000

not applicable
not applicable

4,005.00
954.98

1,219.93
789.52

97.12
638.12
658.21
857.26

1,085.09
309.78
446.77
536.02
471.70
628.95
138.52
120.51
240.27
414.41
325.63

1,651.07
930.35

1,501.51
not applicable
not applicable

2.50
2.04
2.30
1.34

Not Available
Not Available
Not Available

2.93
3.04
1.87
4.15
2.81
2.27
1.59
4.66
3.01
3.87
1.85
2.93
2.61
2.06
4.00

not applicable
not applicable

2.73
* Community Wells and Reuse demand have been excluded from this analySIS and will be
included in the final demand projections.
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Step 3: Projection of Non-Platted Lots

1. The vacant, non-platted acreage as determined in Step 1 was multiplied by the current

lots per acre to make a projection of future, non-platted lots within each service area.

The assumption in this instance is that future lots will be developed in a pattern similar

to that of the currently platted areas within the service area.

Table 2.3 Projection of Non-Platted Lots
.. ' -, .~-~~. ~••' 'J : .. \ • t • I" ~ ;':1 ~ 'l"~~ f."~' -::\'.~~~~.I' .~~~;r~~~t1T!~:j.~ .[ .. ' ~ .... ;~"'''~'''~·~'.'.l .~'~
, "' ..
1·," , . Parti~i' ant ' . i . NOJ:l/~~I.~.'~~_d,.,. ',; ';1 .PI~V~~:'y<}t~. I' ProJe~J~c! f'.:Ion-
\

p : Acreage '.' -:: .~.- . .' per Acre' I Platted Lots. .... . : . '. ·'1: I ,. ':;tI~ ·..:.....:~ .. ,;";:j..1 !~~Jt'..,If'~..tl..~!~,. '';''. 1 '. I ,t·:'~I·I·I_:·. ~~; .

Sienna Plantation MUD #1, 4, 5, 6, 7 0.00 2.50 a
Sienna Plantation MUD #2 104.09 2.04 212
Sienna Plantation MUD #3 0.00 2.30 a
Sienna Plantation MUD #8, 10, 12 1,210.39 1.34 1,622
Sienna Plantation MUD #13* 228.12 2.73 622
Fort Bend MUD #129* 0.00 2.73 a
Fort Bend MUD #149* 0.00 2.73 a
Blue Ridqe West MUD 0.00 2.93 a
First Colony MUD #9 0.00 3.04 a
Fort Bend County MUD #115 0.00 1.87 a
Fort Bend County MUD #26 70040 4.15 292
Fort Bend County MUD #42 0.00 2.81 a
Fort Bend County MUD #46 0.00 2.27 a
Fort Bend County MUD #47 0.00 1.59 a
Fort Bend County MUD #48 155.64 4.66 725
Fort Bend County MUD #49 10.96 3.01 33
Meadow Creek MUD 13.94 3.87 54
Palmer Plantation MUD #1 17.88 1.85 33
Palmer Plantation MUD #2 16.06 2.93 47
Quail Valley Utility District 80.16 2.61 209
Thunderbird Utility District 33.68 2.06 69
Fort Bend MUD #23/24 0.00 4.00 a
Mustanq Bayou Phase 2 not applicable not applicable not applicable
Mustang Bayou Phase 1 not applicable not applicable not applicable

*Sienna MUD #13 & Fort Bend #149, were both assumed to have a build-out density equal to
the system average.
* Community Wells and Reuse demand have been excluded from this analysis and will be
included in the final demand projections.
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Step 4: Projection of Build-out Connections

1. Total platted lots as determined in Step # 2 was added to the projection of non-platted

lots (Step #3) to determine a projection of build-out connections within each service

area.

Table 2.4 Projection of Build-out Connections

...- .,.~"""'. -,"-p',"N"_",."".. , 'j'" ,co.-" r ......s ",",-,l"'-."'·""'I~. ;.' '~~;~:~-t.:\'·:P:·~::·'·;" it' .....; , . Total Platted'-' :~~P.rojecteCi Non:. ', .....Jotal)~rOjectedi. . . " .." ... a IClpan" . L "", ' -. - -_ •• ,~,,~ •• , • ' ....,:~,.-.. ._.-

; • ~ .. l ,'.; $" .' ,~,,', ~ '.. . Lots:· . "p,latted [ots ...BUllt~Out(Lots)'·
~~::1~,";,,';~,~.1~'''''~_''~'~.:'';'~''?~ :;;:sJ:.",~"~'''jjp''''j ::~.l!--.: • ,..rl::::t... ;.,~z~·(~·:· ;r;\r:f_;t~ ~ ~~'t-"f'~~l~

Sienna Plantation MUD #1 t 4, 5, 6, 7 10,000 0 10,000
Sienna Plantation MUD #2 1,945 212 2,157
Sienna Plantation MUD #3 2,806 0 2,806
Sienna Plantation MUD #8, 10, 12 1,058 1,622 2,680
Sienna Plantation MUD #13 108 622 730
Fort Bend MUD #129 1,550 0 1,550
Fort Bend MUD #149 1,700 0 1,700
Blue Ridge West MUD 2,509 0 2,509
First Colony MUD #9 3,300 0 3,300
Fort Bend County MUD #115 580 0 580
Fort Bend County MUD #26 1,853 292 2,145
Fort Bend County MUD #42 1,507 0 1,507
Fort Bend County MUD #46 1,073 0 1,073
Fort Bend County MUD #47 1,000 0 1,000
Fort Bend County MUD #48 645 725 1,370
Fort Bend County MUD #49 363 33 396
Meadow Creek MUD 931 54 985
Palmer Plantation MUD #1 765 33 798
Palmer Plantation MUD #2 953 47 1,000
Quail Valley Utility District 4,305 209 4,514
Thunderbird Utility District 1,917 69 1,986
Fort Bend MUD #23/24 6,000 0 6,000
Mustang Bayou Phase 2 not applicable not applicable 9,095
Mustanq Bayou Phase 1 not applicable not applicable 3,178

Total 63,059

MUD23/24 provided by MUD engineer
Mustang Bayou Phase 1 and Phase 2 according to the Impact Fee Analysis.

* Community Wells and Reuse demand have been excluded from this analysis and will be
included in the final demand projections.

- 14 -



Water Resources
Management, L.P.

The above-described methodology was used for existing developments, both residential and

commercial as they are currently platted. It must be noted that most of the areas listed above

are residential developments, with some commercial. Most of the undeveloped commercial

areas within Missouri City lie within the "Mustang Bayou Service Area." Projections for the

Mustang Bayou Service area were made utilizing the City's Land Use Assumptions, for the

Mustang Bayou Service Area Impact Fees. The connections as listed in the above table for

the Mustang Bayou Service Area are listed as living unit equivalents, taking into consideration

the possible increased usage associated with providing service to commercial development.

Step 5: Population Projection

1. The current population within the service area was thoroughly analyzed as some of

the participants within the Missouri City Joint GRP lie outside of the city limits.

Additionally, part of Missouri City actually lies within Harris County, meaning some of

the service providers within the City are not participants in the plan. As a result, it is

necessary to assume that the service area population per housing unit is similar to

population per service unit for the City of Missouri City, as sited in the 2000 census.

The 2000 Census stated a population of 52,913 with a total of 17,481 housing units,

yielding 3.04 persons per housing unit. It was assumed that the current and future

population would develop in much the same fashion.
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Step 6: Projection of Build-Out Timing

1. In projecting the timing associated with the service area development and growth, the

following assumptions were made:

• Platted, vacant lots were assumed to develop in 10 years at a Levelized growth

rate;

• Non-Platted lots were assumed to begin development in 10 years at a Levelized

growth rate for 30 years;

• Sienna Plantation MUDs 1, 4, 5, 6, and 7 were assumed to remain at current

connection count through 2012, then grow at a rate of 200 connections per year

through 2015, 400 connections per year through 2020, and then at 600

connections per year thereafter. These assumptions were based on indications

provided by the developer and the MUD engineer.

• Sienna MUD 2 was provided by the engineer, and was assumed levelizing at

1604 connections even though potential build-out was 2157.

• Sienna MUD 3 was provided by the engineer through 2012, and was assumed to

grow at a rate of 50 connections per year thereafter.

• Sienna MUD 13 was assumed to remain at constant connection count of 104,

even though potential build-out was 730.

• Mustang Bayou Phase 1 was assumed to develop at a Levelized growth rate

over 20 years;

• Mustang Bayou Phase 2 was assumed to begin development in 10 years at a

Levelized growth rate over 30 years;

• First Colony MUD #9 was assumed to grow at a rate of 10 homes per year

through build-out;

• Fort Bend County MUD#23, and Fort Bend County MUD #24 anticipated growth

rate was provided by the system engineer; and It is important to note that growth

projections can be highly sensitive to a variety of factors such as global and local

economic conditions as well as developer interests. Many of these factors are

outside the control of the City of Missouri City. In projecting growth for the City,

each individual Utility District, its current connection count, plats, etc have been

examined. The City has closely monitored historical growth, and has used data
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provided by engineers in many of the Utility Districts in making these projections.

Further, the City has compared these projections to historical growth as a means

of assessing the reasonableness of the projections in the future. Appendix B

presents historical building permits, and Table 2.8 presents historical growth in

connection count, as a means of comparison.
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Projection of Future Water Demand

It was generally assumed that future water demand would follow closely with trends of

historical water demand on a per connection and per capita basis. Thus, historical pumpage

and billing data of each service provider was relied upon in making these projections.

Step 1: Average Use Analysis

1. Historical Pumpage and Connection Count data was obtained through annual

pumpage reports and billing data provided by each service provider for 2005, 2006

and 2007. An annual average usage per connection, per month was determined by

dividing the annual pumpage by the average connection count times 12 months. The

same methodology was utilized to determine the average usage per capita per month

for the same historical period.

2. Average Usage per Connection (or per capita) per month was then determined using

a three year average of data.
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Table 2.8 Annual Historical Connection and Population Count

Sienna Plantation MUD #1, 4, 5, 6, 7 3,353 4,138 4,764 10,193 12,580 14,483
Sienna Plantation MUD #2
Sienna Plantation MUD #3
Sienna Plantation MUD #8,10, 12
Sienna Plantation MUD #13
Fort Bend MUD #129
Fort Bend MUD #149
Blue Rid e West MUD 2,490 2,490 2,490 7,570 7,570 7,570
First Colon MUD#9 2,600 2,610 2,651 7,904 7,934 8,059
Fort Bend Count MUD #115 609 769 1,056 1,851 2,338 3,210
Fort Bend Count MUD #26 1,471 1,489 1,477 4,472 4,527 4,490
Fort Bend Count MUD #42 1,286 1,306 1,300 3,909 3,970 3,952
Fort Bend Count MUD #46 673 685 695 2,046 2,082 2,113
Fort Bend Count MUD #47 962 1,032 1,047 2,924 3,137 3,183
Fort Bend Count MUD #48
Fort Bend Count MUD #49 342 341 341 1,040 1,037 1,037
Meadow Creek MUD 837 893 847 2,544 2,715 2,575
Palmer Plantation MUD #1 581 582 580 1,766 1,769 1,763
Palmer Plantation MUD #2 810 812 812 2,462 2,468 2,468
Quail Valle Utilit District 4,378 4,394 3,607 13,309 13,358 10,965
Thunderbird Utilit District 1,911 1,905 1,917 5,809 5,791 5,828
Fort Bend MUD #23/24 3,049 3,632 3,153 9,269 11,041 9,585
Mustan Ba ou Phase 2
Mustan Ba ou Phase 1 334 1,015

Total 25,352 27,078 27,071 77,070 82,317 82,296

MUD23/24 provided by MUD engineer
Sienna MUD 1 serves all Sienna MUDs. Data provided is for all the MUDs combined.
MUD 115 also serves MUD 129. Data presented is for both MUDs combined.
MUD 49 receives water from Palmer Plantation
MUD 149 is not yet active.
MUD 47 and 48 are served by the same system, data presented is combined.
* Community Wells and Reuse demand have been excluded from this analysis and will be included in the final
demand projections.
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Table 2.9 Annual Historical Pumpage

<.\"'·';;~i:"";:"';';-::;.,,.'~ " ....";O'.,~'i". w· ". .,' .~ ..,.~~ ,.," " .. ,.,' '.,. "."".j,T,-..·t " ....~. '.,·~..·rt·· JJ4.~ ·"...a",·~r·.. ··• .~ .... ~ .. ~... ,'.... '. '... '. '-:-' .• '.' . '.C<" •...• ," .,,'" :...~ .... '~, :'2007:' " ...
l:~' .~.: .•r~ ~. ".:.•";:.';'~ ~~~!CI~~.rt ..!". '-.. '~-:" l~ '.... 'l.::t, ':.t..~.~ ~QO~~':;' ~~,.l' I~.o; ~OO~)\·~:·tr _~: ~ ~'-Ij M' ,'r
./C f~ ;'~ J!.J<v'~~,,,,, ." A,,~,~,.~~·., .....;JI'.··"~)~· ,-"', " :,.~, ..t.tJ~'· ..,t!<!'.;£. ,~~ ...Jr. ~-,~~~~-.J~~-!-
Sienna Plantation MUD #1, 4, 5, 6, 7 660,317,000 753,815,000 700,935,000
Sienna Plantation MUD #2
Sienna Plantation MUD #3
Sienna Plantation MUD #8, 10, 12
Sienna Plantation MUD #13
Fort Bend MUD #129
Fort Bend MUD #149
Blue Ridge West MUD 390,007,000 350,800,000 293,443,000
First Colony MUD #9 409,947,000 415,970,000 340,241,000
Fort Bend County MUD #115 197,818,000 210,350,000 204,774,000
Fort Bend County MUD #26 168,141,000 150,443,000 128,225,000
Fort Bend County MUD #42 225,660,000 211,968,000 161,107,000
Fort Bend County MUD #46 142,834,000 145,771,000 120,436,000
Fort Bend County MUD #47 142,571,000 171,467,000 152,672,000
Fort Bend County MUD #48
Fort Bend County MUD #49
Meadow Creek MUD 98,366,000 90,355,000 81,927,000
Palmer Plantation MUD #1 163,245,000 155,250,000 234,559,000
Palmer Plantation MUD #2 137,637,000 134,920,000
Quail Valley Utility District 562,600,000 567,436,000 491,316,000
Thunderbird Utility District 258,114,000 239,472,000 213,984,000
Fort Bend MUD #23/24 318,181,000 345,199,000 352,882,000
Mustang Bayou Phase 2
Mustang Bayou Phase 1 14,122,000

Total Pumpage 3,875,438,000 3,943,216,000 3,490,623,000

MUD23/24 provided by MUD engineer
Sienna MUD 1 serves all Sienna MUDs. Data provided is for all the MUDs combined.
MUD 115 also serves MUD 129. Data presented is for both MUDs combined.
MUD 49 receives water from Palmer Plantation
MUD 149 is not yet active.
* Community Wells and Reuse demand have been excluded from this analysis and will be included in the final
demand projections.
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Sienna Plantation MUD #1, 4, 5, 6, 7 16,411 15,181 12,261 14,618 177 164 133 158
Sienna Plantation MUD #2
Sienna Plantation MUD #3
Sienna Plantation MUD #8, 10, 12
Sienna Plantation MUD #13
Fort Bend MUD #129
Fort Bend MUD #149
Blue Rid e West MUD 13,052 11,740 9,821 11,538 141 127 136 135
First Colon MUD #9 13,139 13,281 10,695 12,372 142 144 116 134
Fort Bend Count MUD #115 27,069 22,795 16,160 22,008 293 247 350 296
Fort Bend Count MUD #26 9,525 8,420 7,235 8,393 103 91 78 91
Fort Bend Count MUD #42 14,623 13,525 10,327 12,825 158 146 223 176
Fort Bend Count MUD #46 17,686 17,734 14,441 16,620 191 192 156 180
Fort Bend Count MUD #47 12,350 13,846 12,152 12,783 134 150 131 138
Fort Bend Count MUD #48
Fort Bend Count MUD #49 0 0 0 0
Meadow Creek MUD 9,794 8,432 8,061 8,762 106 91 116 104
Palmer Plantation MUD #1 23,414 22,229 33,701 26,448 253 240 486 326
Palmer Plantation MUD #2 14,160 13,846 14,003 153 150 101
Quail Valle Utilit District 10,709 10,762 11,351 10,940 116 116 164 132
Thunderbird Utilit District 11,256 10,476 9,302 10,344 122 113 134 123
Fort Bend MUD #23/24 8,696 7,920 9,327 8,648 94 86 110 97
Mustan Ba ou Phase 2
Mustan Ba ou Phase 1 3,523 3,523 38 38

System Average 12,739 12,135 10,745 11,873 138 131 116 128

Step 2: Future Demand Projections

1. Future demand was assumed to follow similar patterns to historical demand on a per

connection or per capita basis. Thus, the three year average usage per connection

per month, as determined on Table 2.10 for each system provider was multiplied by

the projected connections for each year time 12 months to make annual water

demand projections.

2. Small privately held community wells with permitted pumpage above 10 million

gallons per year were assumed to have annual pumpage equal to their actual 2006

pumpage.
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III. Missouri City Joint GRP Conversion Plan

The participants of the Missouri City Joint GRP have determined that the most cost effective

means of meeting the requirements set forth by the Subsidence District is a complete

conversion from groundwater to surface water of a portion of the service area, while leaving

the remaining service area on ground water supplies. Converting entities would largely consist

as those lying in the southern portion of the City and its ETJ for the initial conversion required

by 2013. As the 60% reduction requirement is approached in 2025, additional entities would

be converted to surface water, generally moving northward on the system.

Initial Conversion Area

Map 3.1 and Table 3.1 identify the initial converting entities, which generally consist of Sienna

Plantation MUDs. As illustrated on Table 3.1, each entity is only partially built-out. As a

result, it is thought that the amount of groundwater infrastructure that may be abandoned or

underutilized would be significantly less than a conversion of entities that are more fully built-

out, thereby adding to the cost-effectiveness of this conversion strategy.
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Sienna Plantation MUD #2
Sienna Plantation MUD #3
Sienna Plantation MUD #8, 10, 12
Sienna Plantation MUD #13

Total

Ultimate Conversion Area

1,592
2,052

945
104

4,693

2,157
2,806
2,680

730

8,373

279,254,699 281,359,633
359,943,870 389,763,782
165,763,624 416,601,702

18,242,769 18,312,934

823,204,963 1,106,038,050

As the customers on the system grow, and thereby the amount of surface water to be supplied

increases; as well as the increased conversion requirements in 2025 are realized, it may

become necessary to convert additional entities to surface water. The City anticipates two

additional conversion phases. Phase 2 would consist of Sienna MUDs 1, 4, 5, 6 and 7, Fort

Bend County MUDs 46, 47, 48, and 149, and the Mustang Bayou Service Area. Phase 3

would consist of converting Fort Bend County MUDs #129 and 115. Map 3.2 and Table 3.2

identify the planned ultimate converting entities. Each participating entity in the Missouri City

Joint GRP has agreed to convert to surface water when the GRP administrator deems the

conversion necessary. The terms and conditions of this arrangement are detailed in the Inter

local Agreements. (Appendix A).
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Sienna Plantation MUD #1, 4, 5, 6, 7
Sienna Plantation MUD #2
Sienna Plantation MUD #3
Sienna Plantation MUD #8, 10, 12
Sienna Plantation MUD #13
Fort Bend Count MUD #46
Fort Bend Count MUD #47
Fort Bend Count MUD #48
Fort Bend MUD #129
Fort Bend MUD #149
Fort Bend Count MUD #115
Mustan Ba ou Phase 2
Mustan Ba ou Phase 1

Total

Conversion Timing

13
1,592
2,052

945
104
695
416
631
521

o
535

o
334

7,838

10,000
2,157
2,806
2,680

730
1,073
1,000
1,370
1,550
1,700

580
9,095
3,178

37,919

2,280,346
279,254,699
359,943,870
165,763,624

18,242,769
138,612,736
63,810,438
96,789,390

137,591,956
24,221,191

141,289,244
o

47,587,517

1,475,387,780

1,510,817,034
281,359,633
389,763,782
416,601,702

18,312,934
206,463,174
144,432,472
146,893,474
382,167,599
242,211,910
153,041,415
842,291,918
432,533,481

5,166,890,529

A portion of the initial converting entities will require additional water supplies immediately.

Therefore, rather than continuing to develop groundwater supplies, the project anticipates the

new water treatment facility will be online in 2011. The initial converting entities will begin

utilizing surface water supplies at that time. Through this early conversion, the Missouri City

Joint GRP will be able to take advantage of the early conversion credits offered by the

Subsidence District, thereby enabling the initial plant to be sized slightly smaller. Table 3.3

illustrates the planned conversion timing for each converting entity, based on currently

available demand and growth projections.

- 29-









Water Resou rees
'\.'.'-'T.-tl_~" Mallagement, L.R

Contingency Planning

As any GRP is a "plan" based on certain assumptions and projections into the future, the

Missouri City GRP must remain somewhat dynamic in nature. The Missouri City Joint GRP

was developed utilizing certain assumptions pertaining to system growth and future demands,

and to some extent the ability of this plan to meet conversion requirements does hinge on the

actual system demands, it was determined necessary to develop a contingency plan. In

general, all participants of the Missouri City Joint GRP have agreed to convert to surface water

if and when it is determined necessary by the GRP administrator. Therefore, if at any point in

time, the conversion of the above outlined entities does not allow the Joint GRP to meet

conversion requirements, additional entities may be required to convert to surface water. As

the GRP administrator, the City of Missouri City will closely monitor actual development, actual

demands and compliance with Subsidence District guidelines annually. In the event that the

actual conversion percentage falls below that projected by the plan in a material manner, the

City will begin to evaluate the situation and take actions to adjust the GRP as necessary.

Table 3.3 has outlined conversion timing and the planned converting entities. In the event that

the projected growth and subsequent water demands deviate from those projected, the City

may accelerate or decelerate the conversion of the Phase 2 or Phase 3 entities, depending on

the situation.
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IV. Surface Water Supply

The Missouri City Joint GRP will rely entirely upon surface water that will be treated by a new

surface water treatment plant to be owned and operated by the City. The City of Missouri City

will provide the raw surface through a contact with the Gulf Coast Water Authority.

Initial Surface Water Supply

In 1997, the City of Missouri City entered into an option water agreement with the Gulf Coast

Water Authority (GCWA). This agreement allowed the City the "option" to eventually purchase

raw water from the GCWA in an amount up to 15 MGD. The agreement further required the

City to "convert" to a "take-of-pay" contract by 2009. The City will exercise its option to take

the entire 15 MGD. Please see Appendix C for a copy of this agreement.

As illustrated on Table 4.1, based on current projected demands this water will allow the City to

meet the Subsidence District's conversion requirements through 2023.
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Additional Surface Water Supply

As illustrated on Table 4.1, the 15 MGD of raw water supplies obtained from the GCWA will

meet the Missouri City Joint GRP's peak day needs through 2023. Beyond 2023, the City may

need to obtain additional supplies; pending final negotiations of the GCWA water supply

contract and actual growth and demands into the future. Unfortunately, the GCWA does not

have any additional water that can be acquired; therefore, alternative sources are being

sought. The City has identified several options for this additional water, including, but not

limited to, the City of Houston and the Brazos River Authority. The City is continuing to explore

other options and will secure additional water supplies as necessary to meet GRP

requirements. The City will identify and execute a contract for the additional required raw

water supplies, as necessary by the project milestone date of 2018.

Surface Water Treatment

The City of Missouri City will construct and operate a surface water treatment plant. The City

of Missouri City will retain ownership of the raw water to be treated by the plant. The treated

surface water will be distributed to the converting entities in accordance with the Missouri City

Joint GRP, as directed by the City of Missouri City. The initial plant size will be 10 MGD, which

is projected to meet the City's required maximum demand through 2018, at which time the

plant will be expanded to its ultimate capacity.
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v. Infrastructure Plan

Introduction

As discussed in a previous section, the participating entities situated in the northern half of the

City (north of SH6) are generally built out and currently operate groundwater production and

distribution systems independent of each other. Conversion of these existing systems

independently or as a combined system would be, a complex endeavor given the age, size

and operating pressures of the respective systems.

To the south of SH6, the largely undeveloped Sienna Plantation provides a mechanism for the

creation and expansion of a surface water system with a limited amount of actual conversion

from groundwater. Conversion of existing Sienna Plantation customers and expansion of a

surface water system based on projected growth in this area results in a significant amount of

surface water usage.

Definition of Infrastructure Requirements

The plant will be located near the Gulf Coast Water Authority's intake structure for the Brisco

Canal on the Brazos River approximately 1.8 miles due west of Sienna Parkway. The site

consists of approximately 40 acres

The conceptual design report included in Appendix 0 illustrates the schematic plan and

associated infrastructure design through 2018. Based on the demand projections presented

earlier, the plant will initially be designed for a capacity of 10 MGD. It has been determined

that a Membrane Filtration Technology will be employed in the design of the plant. The plant
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will provide for approximately 100 acres of off-channel storage. The current schedule brings

the plant on line in 2011.

It is anticipated that treated water will be transmitted to the converting entities by a low-

pressure system that will deliver water through an air gap into the respective ground water

storage tanks. The location, size, and length of transmission piping proposed for the initial

conversion are illustrated in the conceptual design report included in Appendix E.

As noted, the plant will require an expansion to an approximate ultimate capacity of 33 MGD.

Details related to that expansion and associated transmission lines are provided in the

engineering report included in Appendix E.

Infrastructure Timetable

Design has begun for the first phase of the water treatment plant and associated infrastructure.

Appendix D and E also illustrate projected milestones for the construction of the initial plant as

well as future expansions.
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VI. Missouri City Joint GRP Financia Plan

The City of Missouri City will issue bonds backed by the City's general fund revenues. The

City will establish a separate enterprise fund that will provide for separate accounting of the

surface water treatment plant and GRP related costs. The costs of annual debt service and

operation and maintenance of the plant will be reimbursed by annual user fees.

The City has also entered into inter-local agreements (Appendix A) with each individual

stakeholder for payment of GRP participation/pumpage fees (described below).

Cost Sharing Program

A pumpage fee and water use fee will be assessed to each participant and will be collected by

the GRP administrator. These fees are determined through projected costs and pumpage;

however, an end of the year "true-up" will be performed as a means of assuring that no single

one entity will bear greater risk than the other entities. The mechanism for calculation of these

fees is outlined in the Interlocal Agreements contained in Appendix A.

Cash Flow

Participants are required to make payments to assist in the cash-flow requirements associated

with plant design and construction. These payments will be used to offset engineering fees,

consulting, raw water purchase, as well as historical costs incurred to develop this GRP.
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VII. Other Considerations

Reclaimed Water Reuse

The use of reclaimed water for irrigation of golf courses and landscaped areas is a desirable

means of not only meeting the guidelines set forth by the Subsidence District, but also an

effective means of utilizing limited water resources more effectively. Fortunately, some

significant water reuse projects are already operational and have established track records for

usage, and new projects have been planned.

Quail Valley Utility District has an established track record of reuse demands. As a result, it

was assumed that their usage would continue into the future in an amount equal to their last

years' usage. Quail Valley Utility District has been using reuse water prior to the 2003

adoption of the Subsidence District's regulatory plan. While Quail Valley Utility District has not

yet received official credits for their historical reuse, the Missouri City GRP Administrator

intends to apply for these credits in 2009. These credits would transfer to the Missouri City

GRP upon well aggregation. In the interest of being conservative, these additional credits

have not been included in the credit bank calculations outlined on Table 3.4.

The Riverstone Development has a proposed reuse project that may become active within the

planning period. Currently, this development is in negotiations with the City for the acquisition

of reuse water in the amount of 1.5 MGD. However, as this project is in the planning stages, in

the interest of being conservative, this reuse has not been included in the plan.
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Sienna Plantation also has a proposed reuse project; however, it is unknown at this time if or

when this project will become active. As a result, in the interest of being conservative, usage

for this reclaimed water has not yet been included in the Joint GRP. In the event that this

usage occurs, and thus a smaller plant and/or surface water supplies will suffice, the City will

simply post-pone plant expansions and the acquisition of additional water supplies until such

time as they are necessary.

Water Conservation and Best Management Practices

It is a well-established fact that water conservation is one of the most cost-effective means of

obtaining water supplies to meet future water demands. Each participant in the Missouri City

Joint GRP is encouraged to implement water conservation strategies and best management

practices. However, as the effectiveness of various strategies may not be reliably quantifiable,

this current plan assumes that future consumption patterns will follow closely to historical

consumption on a per capita basis.

Early/Over Conversion

The Missouri City Joint GRP is actively pursuing financing in order to begin the immediate

construction of the treatment plant. The new plant is projected to be operational by the second

quarter of 2011. As a result, certain early conversion credits will be accumulated. Table 3.4

illustrates the planned usage of these credits, which would allow for a smaller initial plant size.
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The Missouri City Joint Ground Water Reduction Plant will bring together 39 entities to provide

surface water and meet the groundwater reduction requirements set forth by the Fort Bend

Subsidence District. The participants in the Missouri City Joint GRP include mostly entities

lying within the city limits of Missouri City as well as some entities within the City's ETJ and

outlying areas. Together, these entities have identified a plan for which as a whole, the

participants will meet the groundwater reduction requirements set forth by the Subsidence

District.

Population projections and subsequent water demand projections were made for each

individual stakeholder group based on current build-out density, City planning documents, and

acreage estimates. The participants will meet the groundwater reduction requirements through

the conversion of some entities, largely those lying to the southern portion of the City and its

ETJ entirely to surface water. While most entities lying to the northern portion of the City will

remain on ground water supplies. The basic philosophy associated with this conversion plan is

that those entities in the southern portion of the City are largely undeveloped, and thus,

groundwater supplies in that area are also largely undeveloped in that area. This should limit

the cost impact associated with the abandonment of groundwater infrastructure upon

conversion. Additionally, this plan considers that there are few interconnections within the

built-out entities, thereby making it quite difficult to provide surface water to these entities

without the construction of an entirely new transmission system throughout the City.
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Initial raw water supplies would be obtained through a pre-existing agreement the City of

Missouri City has with the Gulf Coast Water Authority (GCWA). The City is currently

identifying additional sources of raw water.

The City has entered into a contract with the Sienna Plantation MUD #1, in which Sienna will

initially own and operate the plant, while the City has oversight authority and the ability to

eventually take-over the plant.

The City of Missouri City has been appointed the GRP administrator. As the GRP

administrator, among other things, the City will see that the overall project is meeting

conversion requirements, is providing required reporting to the Subsidence District and will

also oversee the financial cost sharing program of the project. The cost share program

involves an annual calculation of a pumpage fee to be assessed to participants based on their

respective groundwater pumpage. An end of the year "true-up" will be performed to assure

that no single one entity would bear any more risk than the other participating entity.

Based on current ~emand projections the initial plant will have a design capacity of 10 MGD

and employ membrane filtration technology. The plant will be located on the Briscoe canal in

the southern portion of the Joint GRP service area near the Gulf Coast Water Authority

existing intake structure on the Brazos River. From this point, treated water will be delivered to

the converting entities existing ground storage facilities.
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Appendix B 
 

 

B.1 Planning Participant Descriptions 
 

The Missouri City Regional Planning Study will look at a group of 30 participating 

entities within the incorporated limits and extra territorial jurisdiction of the City of 

Missouri City.  These entities range in age and size, however they are each responsible 

for providing water and sewer service to the residents and businesses located within their 

service area. 

 

  B.1.1  City of Missouri City (PWS ID# 0790207) 

 

The majority of the residents living in the City of Missouri City are provided water and 

sewer service by independent municipal utility districts.  However, the City provides 

these services in the Mustang Bayou Service Area and the Northeast Oyster Creek 

Service Area.   

 

In the Mustang Bayou Utility Service Area the City owns the water distribution system, 

the water plant, the wastewater collection system and the wastewater treatment plant. 

 

In the Northeast Oyster Creek Utility Service Area the City only owns the water 

distribution system.  Water is provided by Quail Valley Utility District.  Wastewater 

collection and treatment are also provided by Quail Valley Utility District.  For use in 

this planning study connections within the Northeast Oyster Creek Utility Service Area 

have been included in the Quail Valley connection counts. 

 
Current Service Connections 

Mustang Bayou Utility Service Area 

630 - Single Family 

18 - Commercial 

1 - Other    

649 - Total 

Northeast Oyster Creek Utility Service Area 

409 - ESCFs (Included in Quail Valley) 

Number of Water Plants 

1 - Mustang Bayou Water Treatment Plant 

Water Sources 

Primary - Groundwater Wells (1) 

Secondary - None 

Supplies Water to Other Districts 

Sienna Plantation MUD #1 (Agreement for the City to supply water for up to 1,000 connections) 

Receives Water from Other Districts 

None 

Emergency Interconnects 

Sienna Plantation MUD #1 (1) 

Fort Bend County MUD #47/#48 (1) 
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Number of Wastewater Plants 

2 - Steep Bank-Flat Bank Regional WWTP 

 Vicksburg Regional WWTP 

Treats Wastewater from Other Districts 

Steep Bank-Flat Bank Regional WWTP 

First Colony MUD #9 

Fort Bend County MUD #42 

Fort Bend County MUD #46 

Fort Bend County MUD #115 

Fort Bend County MUD #129 

Fort Bend County MUD #149 

Vicksburg Regional WWTP 

Fort Bend County MUD #47 

Fort Bend County MUD #48 

 

  B.1.2  Sienna Plantation MUD #1 (PWS ID# 0790373) 

 

Sienna Plantation MUD #1 was created by the TCEQ on August 12, 1978.  The District 

is the “Master MUD” for the Sienna Plantation development and supplies water and 

wastewater services to all other Sienna MUD districts.   

 
Current Service Connections 

1 - Home Owner’s Association 

1 - Vacant Single Family 

2 - Commercial 

5 - Non-Residential Irrigation 

9 - District Meters   

18 Total 

Number of Water Plants 

2 - Sienna Water Treatment Plant #1 

 Sienna Water Treatment Plant #2 

Water Sources 

Primary - Groundwater Wells (5) 

Secondary - None 

Supplies Water to Other Districts 

Sienna Management District 

Sienna Plantation MUD #2 

Sienna Plantation MUD #3 

Sienna Plantation MUD #4 

Sienna Plantation MUD #5 

Sienna Plantation MUD #6 

Sienna Plantation MUD #7 

Sienna Plantation MUD #10 

Sienna Plantation MUD #12 

Sienna Plantation MUD #13 

Receives Water from Other Districts 

None 

Emergency Interconnects 

Mustang Bayou (1) 

  



 
Enprotec / Hibbs & Todd, Inc. City of Missouri City, Texas 
January, 2012 Regional Water and Wastewater Planning Study 

 B-3 

Number of Wastewater Plants 

2 - Sienna North WWTP 

 Sienna South WWTP 

Treats Wastewater from Other Districts 

Sienna Management District 

Sienna Plantation MUD #2 

Sienna Plantation MUD #3 

Sienna Plantation MUD #4 

Sienna Plantation MUD #5 

Sienna Plantation MUD #6 

Sienna Plantation MUD #7 

Sienna Plantation MUD #10 

Sienna Plantation MUD #12 

Sienna Plantation MUD #13 

 

  B.1.3  Sienna Plantation Management District (PWS ID# 0790493) 

 

The Sienna Plantation Management District was created by the TCEQ, on June 20, 2003.  

The District contains approximately 310 acres of land.  This area contains the 

commercial and multi-family property at the Sienna Plantation entrance located at 

Highway 6 and Sienna Parkway. 

 
Current Service Connections 

15 - Multi-Family 

28 - Commercial 

15 - Non-Residential Irrigation 

11 - District Meters   

69 Total 

Number of Water Plants 

None 

Water Sources 

Sienna Plantation MUD #1 

Supplies Water to Other Districts 

None 

Receives Water from Other Districts 

None 

Emergency Interconnects 

Sienna Plantation 

Number of Wastewater Plants 

None 

Treats Wastewater from Other Districts 

None 

 

  B.1.4  Sienna Plantation MUD #2 (PWS ID# 0790345) 

 

The Sienna Plantation Municipal Utility District #2 was created by the TCEQ on March 

10, 1997.  The District contains approximately 1,056 acres of land.  The land use in the 

District consists of predominately residential homes with a few commercial areas. 
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Current Service Connections 

1,574 - Occupied Single Family 

17 - Vacant Single Family 

4 - Commercial 

1 - Builder 

4 - Home Owner’s Association 

169 - Non-Residential Irrigation 

9 - Residential Irrigation 

2 - Rental Meters 

4 - District Meters   

1,784 Total 

Number of Water Plants 

None 

Water Sources 

Sienna Plantation MUD #1 

Supplies Water to Other Districts 

None 

Receives Water from Other Districts 

None 

Emergency Interconnects 

Sienna Plantation 

Number of Wastewater Plants 

None 

Treats Wastewater from Other Districts 

None 

 

  B.1.5  Sienna Plantation MUD #3 (PWS ID# 0790376) 

 

The Sienna Plantation Municipal Utility District #3 was created by the TCEQ on March 

10, 1997.  The District encompasses approximately 1,229 acres of land within Sienna 

Plantation.  The land use in the District consists of predominately residential homes with 

a few commercial areas. 

 
Current Service Connections 

2,242 - Occupied Single Family 

24 - Vacant Single Family 

5 - Commercial 

26 - Builder 

155 - Non-Residential Irrigation 

3 - Residential Irrigation   

2,455 Total 

Number of Water Plants 

None 

Water Sources 

Sienna Plantation MUD #1 

Supplies Water to Other Districts 

None 

Receives Water from Other Districts 

None 
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Emergency Interconnects 

Sienna Plantation 

Number of Wastewater Plants 

None 

Treats Wastewater from Other Districts 

None 

 

  B.1.6  Sienna Plantation MUD #4 (PWS ID# 0790489) 

 

The Sienna Plantation Municipal Utility District #4 was created by the TCEQ on March 

10, 1997.  The District encompasses approximately 1,063 acres of land within Sienna 

Plantation.  Sienna Plantation MUD #4 is not yet active. 

 

  B.1.7  Sienna Plantation MUD #5 (PWS ID# 0790490) 

 

The Sienna Plantation Municipal Utility District #5 was created by the TCEQ on March 

3, 1997.  The District encompasses approximately 32 acres of land within Sienna 

Plantation.  Sienna Plantation MUD #5 is not yet active. 

 B.1.8  Sienna Plantation MUD #6 (PWS ID# 0790491) 

Sienna Plantation Municipal Utility District #6 was created by the TCEQ on March 3, 

1997.  The District encompasses approximately 1,300 acres of land within Sienna 

Plantation.  Sienna Plantation MUD #6 is not yet active. 

 

  B.1.9  Sienna Plantation MUD #7 (PWS ID# 0790492) 

 

Sienna Plantation Municipal Utility District #7 was created by the TCEQ on October 17, 

1979.  The District encompasses approximately 1,028 acres of land within Sienna 

Plantation.  Sienna Plantation MUD #7 is not yet active. 

 

  B.1.10  Sienna Plantation MUD #8 

 

Sienna Plantation MUD #8 has been converted into the Sienna Plantation Management 

District.  This district was created to have additional powers to maintain the streets and 

pedestrian facilities within the main Sienna Plantation commercial area.  See Section 

B.1.3 for information on the Sienna Plantation Management District utilities. 

 

  B.1.11  Sienna Plantation MUD #10 (PWS ID# 0790452) 

 

The Sienna Plantation Municipal Utility District #10 was created by the TCEQ on 

September 26, 2002.  The District encompasses approximately 944 acres of land within 

Sienna Plantation.  The land use in the District consists of predominately residential 

homes with a few commercial areas. 
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Current Service Connections 

1,188 - Occupied Single Family 

14 - Vacant Single Family 

1 - Commercial 

112 - Builder 

1 - Home Owner’s Association 

58 - Non-Residential Irrigation 

1 - Residential Irrigation 

1 - Rental Meters     

1,376 Total 

Number of Water Plants 

None 

Water Sources 

Sienna Plantation MUD #1 

Supplies Water to Other Districts 

None 

Receives Water from Other Districts 

None 

Emergency Interconnects 

Sienna Plantation 

Number of Wastewater Plants 

None 

Treats Wastewater from Other Districts 

None 

 

  B.1.12  Sienna Plantation MUD #12 (PWS ID# 0790494) 

 

The Sienna Plantation Municipal Utility District #12 was created by the TCEQ on 

September 26, 2002.  The District encompasses approximately 911 acres of land within 

Sienna Plantation.  The land use in the District consists of predominately residential 

homes with a few commercial areas. 

 
Current Service Connections 

89 - Occupied Single Family 

4 - Vacant Single Family 

10 - Commercial 

8 - Builder 

34 - Non-Residential Irrigation 

1 - Residential Irrigation 

4 - Rental Meters 

1 - District Meters   

151 Total 

Number of Water Plants 

None 

Water Sources 

Sienna Plantation MUD #1 

Supplies Water to Other Districts 

None 

Receives Water from Other Districts 

None 
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Emergency Interconnects 

Sienna Plantation 

Number of Wastewater Plants 

None 

Treats Wastewater from Other Districts 

None 

 

  B.1.13  Sienna Plantation MUD #13 

 

Sienna Plantation Municipal Utility District #13 was created by the TCEQ on September 

26, 2002.  The District encompasses approximately 324 acres of land within Sienna 

Plantation.  Sienna Plantation MUD #13 is not yet active. 

 

  B.1.14  Fort Bend County MUD #149 (PWS ID# 0790517) 

 

The Fort Bend County Municipal Utility District #149 was created on August 21, 2007.  

The District encompasses approximately 658 acres of land, and is located entirely within 

the extraterritorial jurisdiction of the City of Missouri City. 

 
Current Service Connections 

58 - Occupied Single Family 

62 - Builder 

4 - Irrigation 

1 - Rental Meters    

125 Total 

Number of Water Plants 

1 - Fort Bend County MUD #149 Water Treatment Plant 

Water Sources 

Primary - Groundwater Wells (1) 

Secondary - None 

Supplies Water to Other Districts 

None 

Receives Water from Other Districts 

Fort Bend County MUD #129 (All water in FBC MUD #129 is from FBC MUD #115) 

Emergency Interconnects 

Fort Bend County MUD #129 (2) 

Number of Wastewater Plants 

None 

Treats Wastewater from Other Districts 

None 

 

  B.1.15  Fort Bend County MUD #129 (PWS ID# 0790437) 

 

The Fort Bend County Municipal Utility District #129 was created on October 24, 2003.  

The District encompasses approximately 606 acres of land, and is located entirely within 

the extraterritorial jurisdiction of the City of Missouri City.  Land use within Fort Bend 

County MUD #129 is predominately residential. 
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Current Service Connections 

894 - Occupied Single Family 

9 - Vacant Single Family 

2 - Commercial 

45 - Builder 

64 - Irrigation 

1 - Rental Meters    

1,015 Total 

Number of Water Plants 

None 

Water Sources 

Primary - Fort Bend County MUD #115 

Secondary - None 

Supplies Water to Other Districts 

None 

Receives Water from Other Districts 

Fort Bend County MUD #115 

Emergency Interconnects 

Fort Bend County MUD #149 (1) 

Number of Wastewater Plants 

None 

Treats Wastewater from Other Districts 

None 

 

  B.1.16  Fort Bend County MUD #115 (PWS ID# 0790403) 

 

The Fort Bend County Municipal Utility District #115 was created on July 31, 1998.  The 

District encompasses approximately 306 acres of land and is located within the corporate 

limits of the City of Missouri City. 

 
Current Service Connections 

438 - Occupied Single Family 

37 - Commercial 

71 - Irrigation 

2 - Rental Meters    

548 Total 

Number of Water Plants 

1 - Fort Bend County MUD #115 Water Treatment Plant 

Water Sources 

Primary - Groundwater Wells (1) 

Secondary - None 

Supplies Water to Other Districts 

Fort Bend County MUD #129 

Receives Water from Other Districts 

None 

Emergency Interconnects 

Fort Bend County MUD #46 (1) 

First Colony MUD #9 (1) 
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Number of Wastewater Plants 

None 

Treats Wastewater from Other Districts 

None 

 

  B.1.17  Fort Bend County MUD #49 (PWS ID# 0790256) 

 

The Fort Bend County Municipal Utility District #49 was created on July 13, 1983.  The 

District encompasses approximately 187 acres of land and is located within the corporate 

limits of the City of Missouri City. 

 
Current Service Connections 

336 - Single Family 

4 - Commercial  

340 Total 

Number of Water Plants 

None 

Water Sources 

Primary - Palmer Plantation 

Secondary - None 

Supplies Water to Other Districts 

None 

Receives Water from Other Districts 

Palmer Plantation 

Emergency Interconnects 

None 

Number of Wastewater Plants 

None 

Treats Wastewater from Other Districts 

None 

 

B.1.18  Fort Bend County MUD #48 (PWS ID# 0790267) 

The Fort Bend County Municipal Utility District #48 was created on March 8, 1983.  The 

District encompasses approximately 521 acres of land and is located within the corporate 

limits of the City of Missouri City. 

 
Current Service Connections 

634 Total Connections 

Number of Water Plants 

1 - Vicksburg Joint Powers (Ownership shared with Fort Bend County MUD #47) 

Water Sources 

Primary - Groundwater Wells (1) 

Secondary - None 

Supplies Water to Other Districts 

None 
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Receives Water from Other Districts 

None 

Emergency Interconnects 

Mustang Bayou (1) 

Number of Wastewater Plants 

None 

Treats Wastewater from Other Districts 

None 

 

  B.1.19  Fort Bend County MUD #47 (PWS ID# 0790220) 

 

The Fort Bend County Municipal Utility District #47 was created on March 8, 1983.  The 

District encompasses approximately 354 acres of land and is located within the corporate 

limits of the City of Missouri City. 

 
Current Service Connections 

633 Total Connections 

Number of Water Plants 

1 - Vicksburg Joint Powers WTP (Ownership shared with Fort Bend County MUD #48) 

Water Sources 

Primary - Groundwater Wells (1) 

Secondary - None 

Supplies Water to Other Districts 

None 

Receives Water from Other Districts 

None 

Emergency Interconnects 

Mustang Bayou (1) 

Number of Wastewater Plants 

None 

Treats Wastewater from Other Districts 

None 

 

  B.1.20  Fort Bend County MUD #46 (PWS ID# 0790315) 

 

The Fort Bend County Municipal Utility District #46 was created on January 25, 1984.  

The District encompasses approximately 490 acres of land and is located within the 

corporate limits of the City of Missouri City. 

 
Current Service Connections 

771 Total Connections 

Number of Water Plants 

1 - Fort Bend County MUD #46 Water Treatment Plant 

Water Sources 

Primary - Groundwater Wells (1) 

Secondary - None 

Supplies Water to Other Districts 

None 
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Receives Water from Other Districts 

None 

Emergency Interconnects 

Fort Bend County MUD #115 (1) 

Palmer Plantation (1) 

Number of Wastewater Plants 

None 

Treats Wastewater from Other Districts 

None 

 

  B.1.21  Fort Bend County MUD #42 (PWS ID# 0790254) 

 

The Fort Bend County Municipal Utility District #42 was created on July 31, 1981.  The 

District encompasses approximately 529 acres of land and is located within the corporate 

limits of the City of Missouri City. 

 
Current Service Connections 

1,275 - Single Family 

25 - Commercial 

3 - Other   

1,303 Total 

Number of Water Plants 

1 - Fort Bend County MUD #42 Water Treatment Plant 

Water Sources 

Primary - Groundwater Wells (1) 

Secondary - None 

Supplies Water to Other Districts 

None 

Receives Water from Other Districts 

None 

Emergency Interconnects 

Quail Valley Utility District (3) 

First Colony MUD #9 (2) 

Number of Wastewater Plants 

None 

Treats Wastewater from Other Districts 

None 

 

  B.1.22  Fort Bend County MUD #26 (PWS ID# 0790137) 
 

The Fort Bend County Municipal Utility District #26 was created on June 28, 1978.  The 

District encompasses approximately 553 acres of land and is located within the corporate 

limits of the City of Missouri City. 
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Current Service Connections 

1,432 - Single Family 

50 - Commercial 

2 - Other   

1,484 Total 

Number of Water Plants 

1 - Fort Bend County MUD #26 Water Treatment Plant 

Water Sources 

Primary - Groundwater Wells (1) 

Secondary - None 

Supplies Water to Other Districts 

None 

Receives Water from Other Districts 

None 

Emergency Interconnects 

Meadowcreek MUD (1) 

Blue Ridge West MUD (2) 

Thunderbird Utility District - System #2 (1) 

Number of Wastewater Plants 

1 - Fort Bend County MUD #26 WWTP 

Treats Wastewater from Other Districts 

None 

 

  B.1.23  Palmer Plantation MUD #1 (PWS ID# 0790199) 

 

The Palmer Plantation Municipal Utility District #1 was created on December 21, 1982.  

The District encompasses approximately 416 acres of land and is located within the 

corporate limits of the City of Missouri City.  Palmer Plantation MUD #1, Palmer 

Plantation MUD #2, and Fort Bend County MUD #49 operate as one combined water 

and one combined wastewater system. 

 
Current Service Connections 

590 - Single Family 

6 - Commercial 

3 - Other   

599 Total 

Number of Water Plants 

1 - Palmer Plantation MUD #1 Water Treatment Plant 

Water Sources 

Primary - Groundwater Wells (1) 

Secondary - None 

Supplies Water to Other Districts 

Palmer Plantation MUD #2 

Fort Bend County MUD #49 

Receives Water from Other Districts 

Palmer Plantation MUD #2 
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Emergency Interconnects 

Quail Valley Utility District (1) 

Fort Bend County MUD #46 (1) 

Thunderbird Utility District - System #1 (2) 

Permanent Interconnects 

Palmer Plantation MUD #2 (1) 

Fort Bend County MUD #49 (2) 

Number of Wastewater Plants 

1 - Palmer Plantation WWTP (Ownership shared with Palmer Plantation MUD #2) 

Treats Wastewater from Other Districts 

Palmer Plantation MUD #2 

Fort Bend County MUD #49 

 

  B.1.24  Palmer Plantation MUD #2 (PWS ID# 0790323) 

 

The Palmer Plantation Municipal Utility District #2 was created on December 21, 1982.  

The District encompasses approximately 333 acres of land and is located within the 

corporate limits of the City of Missouri City.  Palmer Plantation MUD #1, Palmer 

Plantation MUD #2, and Fort Bend County MUD #49 operate as one combined water 

and one combined wastewater system. 

 
Current Service Connections 

802 - Single Family 

10 - Commercial 

1 - Other   

813 Total 

Number of Water Plants 

1 - Palmer Plantation MUD #2 Water Treatment Plant 

Water Sources 

Primary - Groundwater Wells (1) 

Secondary - None 

Supplies Water to Other Districts 

Palmer Plantation MUD #1 

Fort Bend County MUD #49 

Receives Water from Other Districts 

Palmer Plantation MUD #1 

Emergency Interconnects 

Quail Valley Utility District (2) 

Permanent Interconnects 

Palmer Plantation MUD #1 (1) 

Fort Bend County MUD #49 (1) 

Number of Wastewater Plants 

1 - Palmer Plantation WWTP (Ownership shared with Palmer Plantation MUD #1) 

Treats Wastewater from Other Districts 

Palmer Plantation MUD #1 

Fort Bend County MUD #49 
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B.1.25  Quail Valley Utility District (PWS ID# 0790028) 

The Quail Valley Utility District was created on May 29, 1969.  The District 

encompasses approximately 1,572 acres of land, and is located within the corporate 

limits of the City of Missouri City. 

 
Current Service Connections 

3,442 - Single Family 

164 - Commercial 

810 - Multi-Family 

7 - Other   

4,423 Total 

Number of Water Plants 

3 - Quail Valley Utility District Water Treatment Plant #1 

 Quail Valley Utility District Water Treatment Plant #2 

 Quail Valley Utility District Water Treatment Plant #3 

Water Sources 

Primary - Groundwater Wells (4) 

Secondary - None 

Supplies Water to Other Districts 

None 

Receives Water from Other Districts 

None 

Emergency Interconnects 

Fort Bend County MUD #42 (3) 

Thunderbird Utility District - System #1 (3) 

Thunderbird Utility District - System #2 (3) 

Meadowcreek MUD (3) 

Palmer Plantation MUD #2 (2) 

Fort Bend County WC&ID No. 2 (1) 

Number of Wastewater Plants 

1 - Quail Valley Utility District/Thunderbird Utility District WWTP 

Treats Wastewater from Other Districts 

Thunderbird Utility District 

Meadowcreek MUD 

 

  B.1.26  Thunderbird Utility District System #1(PWS ID# 0790033) 

 

The Thunderbird Utility District #1 was created on May 26, 1971.  The District 

encompasses approximately 965 acres of land and is located within the corporate limits 

of the City of Missouri City. 
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Current Service Connections 

1,242 - Single Family 

83 - Commercial 

2 - Other   

1,325 Total 

Number of Water Plants 

2 - Thunderbird Utility District Water Treatment Plant #1 

 Thunderbird Utility District Water Treatment Plant #2 

Water Sources 

Primary - Groundwater Wells (2) 

Secondary - None 

Supplies Water to Other Districts 

None 

Receives Water from Other Districts 

None 

Emergency Interconnects 

Quail Valley Utility District (3) 

Palmer Plantation MUD #1 (1) 

Fort Bend County MUD #46 (1) 

Number of Wastewater Plants 

None 

Treats Wastewater from Other Districts 

None 

 

  B.1.27  Thunderbird Utility District - System #2 (PWS ID# 0790050) 

 

The Thunderbird Utility District - System #2 is a separate system from Thunderbird 

Utility District #1.  For planning purposes connection counts for both systems have been 

included together. 

 
Current Service Connections 

575 - Single Family 

13 - Commercial 

1 - Other   

589 Total 

Number of Water Plants 

1 - Thunderbird Utility District Water Treatment Plant #3 

Water Sources 

Primary - Groundwater Wells (1) 

Secondary - None 

Supplies Water to Other Districts 

None 

Receives Water from Other Districts 

None 

Emergency Interconnects 

Quail Valley Utility District (3) 

Fort Bend County MUD #26 (1) 

Number of Wastewater Plants 

None 
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Treats Wastewater from Other Districts 

None 

  

B.1.28  First Colony MUD #9 (PWS ID# 0790230) 

 

The First Colony Municipal Utility District #9 was created on May 30, 1984.  The 

District encompasses approximately 940 acres of land and is located within the corporate 

limits of the City of Missouri City. 

 
Current Service Connections 

2,546 - Single Family 

131 - Commercial   

2,677 Total 

Number of Water Plants 

1 - First Colony MUD #9 Water Treatment Plant 

Water Sources 

Primary - Groundwater Wells (1) 

Secondary - None 

Supplies Water to Other Districts 

None 

Receives Water from Other Districts 

None 

Emergency Interconnects 

Fort Bend County MUD #42 (2) 

Fort Bend County MUD #115 (1) 

City of Sugar Land 

Number of Wastewater Plants 

None 

Treats Wastewater from Other Districts 

None 

 B.1.29  Meadowcreek MUD (PWS ID# 0790049) 

The Meadowcreek Municipal Utility District was created on August 21, 1973.  The 

District encompasses approximately 213 acres of land, and is located within the corporate 

limits of the City of Missouri City. 

 
Current Service Connections 

839 - Single Family 

8 - Commercial 

41 - Multi-Family   

888 Total 

Number of Water Plants 

1 - Meadowcreek MUD Water Treatment Plant 

Water Sources 

Primary - Groundwater Wells (1) 

Secondary - None 
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Supplies Water to Other Districts 

None 

Receives Water from Other Districts 

None 

Emergency Interconnects 

Fort Bend County MUD #26 (2) 

Quail Valley Utility District (3) 

Number of Wastewater Plants 

None 

Treats Wastewater from Other Districts 

None 

 

  B.1.30  Blue Ridge West MUD (PWS ID# 0790051) 

 

The Blue Ridge West Municipal Utility District was created on June 16, 1967.  The 

District encompasses approximately 862 acres of land, and is located within the corporate 

limits of the City of Missouri City. 

 
Current Service Connections 

2,494 Total Connections 

Number of Water Plants 

2 - Blue Ridge West MUD Water Treatment Plant #1 

 Blue Ridge West MUD Water Treatment Plant #2 

Water Sources 

Primary - Groundwater Wells (2) 

Secondary - None 

Supplies Water to Other Districts 

None 

Receives Water from Other Districts 

None 

Emergency Interconnects 

Fort Bend County MUD #26 (2) 

Fort Bend County WC&ID No. 2 (1) 

Number of Wastewater Plants 

1 - Blue Ridge West MUD WWTP 

Treats Wastewater from Other Districts 

None 

 

  B.1.31  Harris County MUD #122 (PWS ID# 1012391) 

 

The Harris County Municipal Utility District #122 was created on March 6, 1979.  The 

District encompasses approximately 230 acres of land, and is located within the corporate 

limits of the City of Missouri City. 

 
Current Service Connections 

410 Total Connections 

Number of Water Plants 

None 
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Water Sources 

Primary - Fort Bend County WC&ID No.2 

Secondary - Surface Water from City of Houston 

Supplies Water to Other Districts 

None 

Receives Water from Other Districts 

Fort Bend County WC&ID No.2 

Emergency Interconnects 

City of Houston (1) 

Permanent Interconnects 

Fort Bend County WC&ID No. 2 

Number of Wastewater Plants 

1 - Harris County MUD #122 WWTP 

Treats Wastewater from Other Districts 

None 

 B.1.32  Southwest Harris County MUD #1 (PWS ID# 1011911) 

The Southwest Harris County Municipal Utility District #1 was created on February 19, 

1975.  The District encompasses approximately 153 acres of land, and is located within 

the corporate limits of the City of Missouri City. 

 
Current Service Connections 

527 Total Connections 

Number of Water Plants 

1 - Southwest Harris County MUD #1 Water Treatment Plant 

Water Sources 

Primary - Groundwater Wells (1) 

Secondary - Surface Water from City of Houston 

Supplies Water to Other Districts 

None 

Receives Water from Other Districts 

None 

Emergency Interconnects 

Harris County WC&ID - Fondren Rd. (2) 

Permanent Interconnects 

City of Houston 

Number of Wastewater Plants 

1 - Southwest Harris County MUD #1 WWTP 

Treats Wastewater from Other Districts 

None 

 

  B.1.33  Harris County WC&ID - Fondren Road (PWS ID# 1010249) 

 

The Harris County Water Control & Improvement District - Fondren Road was created 

on August 23, 1963.  The District encompasses approximately 353 acres of land, and is 

located within the corporate limits of the City of Missouri City. 
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Current Service Connections 

1,017 Total Connections 

Number of Water Plants 

2 - Harris County WC&ID - Fondren Rd. Water Treatment Plant #1 

 Harris County WC&ID - Fondren Rd. Water Treatment Plant #2 

Water Sources 

Primary - Groundwater Wells (2) 

Secondary - Surface Water from City of Houston 

Supplies Water to Other Districts 

None 

Receives Water from Other Districts 

None 

Emergency Interconnects 

Southwest Harris County MUD #1 (2) 

Permanent Interconnects 

City of Houston 

Number of Wastewater Plants 

1 - Harris County WC&ID - Fondren Rd. WWTP 

Treats Wastewater from Other Districts 

None 
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CITY OF MISSOURI CITY, TEXAS 
WATER CONSERVATION PLAN 

 
 
Section I Declaration of Policy, Purpose and Intent 
 

The purpose of the Water Conservation Plan (Plan) is to: promote the wise and 
responsible use of water by implementing structural programs that result in quantifiable 
water conservation results; develop, maintain, and enforce water conservation policies and 
ordinances; and support public education programs that educate customers about water 
and wastewater facilities operations, water quantity and quality, water conservation and 
non-point source protection. 

 
Section II Utility Profile Summary 
 

The City of Missouri City (City) supplies treated potable water on a wholesale basis to the 
Sienna Plantation MUD #1 who in turn delivers treated potable water to the following public 
water systems: 

 

 Sienna Management District 

 Sienna Plantation MUD #2 

 Sienna Plantation MUD #3 

 Sienna Plantation MUD #4 

 Sienna Plantation MUD #10 

 Sienna Plantation MUD #12 
 
The service area for these public water systems encompasses an area of approximately 
15 square miles and is depicted in the service area map in Appendix A. 

 
A. Population 

 
The population of the wholesale service area served by the City’s Regional Water 
Treatment Plant (MCWTP) in the year 2011 when the plant goes into service will 
be approximately 14,164 water users as determined by information available via 
the Texas Water Utility Database. Two factors in the coming years will increase 
the number of wholesale water users supplied by the MCWTP. Population growth 
in the current service area of the MCWTP and tying additional public water 
systems onto by the system will expand the number of wholesale water users 
supplied by the plant. The City is undertaking a regional water and wastewater 
planning study to better assess the potential population of the service area in the 
coming years. More detailed population figures will be available as the plant goes 
on line and users are added. 
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B. Customer Data and Water Use Data  
 

At the time this Water Conservation Plan was prepared the plant has not yet 
begun providing water to wholesale users. As such, detailed water use data for 
wholesale water users is not yet available. However, the Region H Water Planning 
Group makes population and water use data available for the service area to be 
supplied by the MCWTP. Additionally, TCEQ’s Texas Water Utility Database also 
provides information on the number of water users in each of the public water 
systems slated for conversion to service from the MCWTP. Table 1 presents a 
summary of the customer base served by the public water systems slated for 
conversion to service from the MCWTP in the fall of 2011. It should be noted that 
the MCWTP provides treated water to Sienna Plantation MUD#1 who in turn 
wholesales that water to adjoin MUDs depicted in Table 1. Not all of Sienna 
Plantation MUD#1’s customers depicted in Table 1 will be supplied water from the 
MCWTP.  

 

Table 1-Customers Served by the MCWTP 

Water User Group Retail Customers Wholesale Customers 

Sienna Plantation MUD#1 210 17,544 

   

Sienna Plantation MUD#2 5,352 0 

Sienna Plantation MUD#3 7,299 0 

Sienna Plantation MUD#10 25 0 

Sienna Plantation MUD#12 411 0 

Sienna Plantation Management District 867 0 

Total 14,164  

Source-Texas Water Utility Database 

 
Table 2 presents water use and population figures obtained from the Region H 
Water Planning Group for the City of Missouri City from the period spanning 2010-
2060. 

 

Table 2-Population and Water Use Projections for the City of Missouri City (2010-2060) 

Year Population (persons) Water Use (acre feet) Per Capita Use (gpcd) 

2010 83,645 14,556 155 

2020 104,844 18,049 154 

2030 125,194 21,563 154 

2040 145,816 25,191 154 

2050 160,523 27,892 155 

2060 193,025 33,912 157 

 
It is anticipated that wholesale water users served by the MCWTP will use similar 
amounts of water as projected by Region H for Missouri City citizens. With 14,164 
expected wholesale water users and per capita use of 155 gpcd it is anticipated 
that average daily water production at the MCWTP for municipal water uses will 
initially range from 2.2-3.0 MGD or about 2,500-3,400 acre-feet per year. 
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C. Water Supply System 
 

1. Water Sources 
 

Water from the Brazos River is supplied to the MCWTP by way of the off-
channel reservoirs via contract with the GCWA. Missouri City’s contract 
with GCWA is for annual purchase of up to 15,000,000 gallons per day. 

 
2. Water Treatment  

   
A pump station operated by the GCWA located on the eastern bank of the 
Brazos River pumps water from the river into the Briscoe Canal. A 
diversion structure for the MCWTP is situated in the Briscoe Canal and 
serves to divert water from the canal into the MCWTP (rated for a 
treatment capacity of 10 MGD) where it undergoes pretreatment 
consisting of screening, coagulation, and flocculation. Pretreated water is 
then filtered using membrane microfiltration and is disinfected prior to 
being supplied to four separate storage tanks operated by Sienna 
Plantation MUD#1. 

 
3. Water Distribution 

 
As a wholesale water provider the distribution system affiliated with the 
MCWTP is minimal. The high service pump station at the MCWTP is used 
to transfer treated potable water produced at the plant to the storage tanks 
operated by the Sienna Plantation MUD#1. Sienna Plantation MUD#1 in 
turn transfers the majority of water obtained from the MCWTP to 
wholesale water users. Total storage operated by Sienna MUD#1 
amounts to 2.320 million gallons with 78,000 gallons of that being 
pressure tank storage. 

 
D. Wastewater System 

 
1. Wastewater Collection 

 
The existing wastewater collection system throughout the City consists of 
approximately 360 miles of gravity lines and 35 miles of force mains, of 
various sizes, types, and ages.  Each utility district is responsible for 
construction and maintenance of its collection system.  Because some of 
the utility districts share capacity in regional WWTPs, several systems are 
interconnected.  Some of the interconnections are direct gravity lines to a 
WWTP and some are force mains that transfer wastewater flows from one 
utility district’s lift station into another utility district’s collection system to 
ultimately travel to a regional WWTP. 
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2. Wastewater Treatment 
 

Sienna MUD #1 owns two wastewater treatment plants within the service 
area.  Sienna North Wastewater Treatment Plant has a permitted capacity 
of 0.902 MGD and treats wastewater from Sienna Plantation MUD #10 & 
#12.  Sienna South Wastewater Treatment Plant has a permitted capacity 
of 1.2 MGD and treats wastewater from Sienna Plantation MUD #2, #3, 
Sienna Plantation Management District and also a portion of Sienna 
Plantation MUD #10. The City of Missouri City also owns two wastewater 
treatment plants.  The Flat Bank/Steep Bank Regional Wastewater 
Treatment Plant with a permitted capacity of 3.0 MGD and the Vicksburg 
Regional Wastewater Treatment Plant with a permitted capacity of 0.95 
MGD.  The two wastewater treatment plants owned by the City of Missouri 
City will become part of the MCSTWP service area in Phase II. 

 
Section III Water Conservation Goals 
 

A. Wholesale Use Goals 
 

The 5 and 10-year goals for wholesale users supplied by the City of Missouri City 
is to maintain per capita use at 155 gpcd and 154 gpcd respectively. The 5 and 
10-year per capita water loss goals are to maintain per capita loss at or below 23 
gpcd. These goals are set in accordance with Region H Water Planning Group 
projections. 

 
Section IV Metering Devices 
 

It is Missouri City’s policy to purchase meters that meet at least the minimum standards 
developed by the American Water Works Association.  All metering devices used to meter 
water diverted from the source of supply are accurate to within plus or minus 5% to 
measure and account for water diverted from the source of supply.  Meters at the MCWTP 
that are used to measure water diverted from the source of supply and water discharged 
from the plant are calibrated annually and replaced as needed. The wholesale water 
purchasers are responsible for metering device installation, maintenance and calibration 
for meters located within their service areas. 

 
Section V Universal Metering 
 

It is Missouri City’s policy to meter all water diverted from the source of supply and 
discharged to the wholesale users. 

 
Section VI Measures to Determine and Control Unaccounted-For Uses of Water 
 

The City of Missouri City will utilize a record management system designed to account for 
water use from point of diversion to point of discharge into the wholesale users’ systems. 
Through detailed record keeping and onsite inspection of the treatment and transmission 
systems Missouri City will be able to account for water delivery to customers. This 
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information is used to evaluate the integrity of the water delivery system from source to 
end user to control and minimize unaccounted-for uses of water. 

 
Section VII Leak Detection and Repair 
 

Operations personnel at the MCWTP will practice a leak detection and repair program 
involving visual inspections of the transmission systems associated with the MCWTP. A 
record management system will also be used to detect unusual water delivery rates. 
MCWTP personnel will visually inspect suspected leaks and make quick and timely repairs 
to those leaks when detected. Leaking pipelines or pipeline sections are repaired or 
replaced as they are detected. 

 
Section VIII Water Rate Structure 
 

The water rate structure utilized in contracts made by the City with wholesale users promotes 
conservation and shifts the cost of supplying water to those consumers using it most. 

 
Section IX Means of Implementation and Enforcement 
 

This Water Conservation Plan has been adopted by the City.  A copy of the resolution 
adopting this Plan is included in Appendix B.  Wholesale customers will receive written 
notification of Plan adoption and any subsequent Amendments.  Adoption of this Plan by the 
City of Missouri City per 30 Texas Administrative Code (TAC) Rule §288.5 obligates 
wholesale customers as defined in 30 TAC Rule §288.1 to implement water conservation 
measures.  A copy of the notification letter to wholesale users has been included in Appendix 
C. 

 
Section X Additional Wholesale Water Contract Requirements 
 

It is Missouri City’s policy to include in every wholesale water supply contract entered into or 
renewed after official adoption of the Plan, including any contract extension, that each 
successive wholesale customer develop and implement a water conservation plan or water 
conservation measures using applicable elements in 30 TAC 288. If the wholesale customer 
intends to resell the water, then the contract between Missouri City and the wholesale 
customer must provide that the contract for the resale of the water must have water 
conservation requirements so that each successive customer in the resale of the water will be 
required to implement water conservation measures in accordance with 30 TAC 288. 

 
Section XI Coordination with Region H Water Planning Group 

 
All of the customers served by the City of Missouri City are located within the Brazos G 
Regional Water Planning Area.  Missouri City has provided a copy of this Plan to the Brazos 
G Regional Water Planning Group. 
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Section XII Reservoir Operations Plan 
 
There are two raw water storage reservoirs associated with the MCWTP which are used to 
store raw water prior to the treatment processes at the plant. The City maintains an up to date 
Plan of Operations for the MCWTP which provides a detailed operating plan for the raw water 
storage reservoirs. The Plan of Operations is available for review at the MCWTP. 

 
Section XIII Revisions to the Water Conservation Plan 

 
The City of Missouri City will review and update this water conservation plan, as appropriate, 
based on new or updated information, such as the adoption or revision of the regional water 
plan.  As a minimum the Plan will be updated every five (5) years. 

 
Section XIV Severability 

 
It is hereby to be the intention of Missouri City that the sections, paragraphs, sentences, 
clauses, and phrases of this Plan are severable and if, any phrase, clause, sentence, 
paragraph or section shall be declared unconstitutional by the valid judgment or decree of any 
court of competent jurisdiction, such unconstitutionality shall not affect any of the remaining 
phrases, clauses, sentences, paragraphs or sections of this Plan, since the same would not 
have been enacted by Missouri City without the incorporation into this Plan of any such 
unconstitutional phrase, clause, sentence, paragraph or section. 
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DROUGHT CONTINGENCY PLAN 
 
Section I Declaration of Policy, Purpose and Intent 

 
In order to conserve the available water supply and/or to protect the integrity of water 
supply facilities, with particular regard for domestic water use, sanitation, and fire 
protection, and to protect and preserve public health, welfare, and safety and minimize the 
adverse impacts of water supply shortage or other water supply emergency conditions, the 
City of Missouri City, Texas (City) adopts the following Drought Contingency Plan (Plan). 

 
Section II Public Involvement 

 
Opportunity for the public and wholesale water customers to provide input into the 
preparation of the Plan was provided by the City by means of regular City Council 
meetings. 

 
Section III Wholesale Water Customer Education 

 
The City will periodically provide wholesale water customers with information about the 
Plan, including information about the conditions under which each stage of the Plan is to 
be initiated or terminated and the drought response measures to be implemented in each 
stage.  A copy of the Plan will be provided to the wholesale customers initially after 
adoption of the Plan and thereafter when the Plan is revised or resubmitted to the State 
and to Region H Water Planning Group. 

 
Section IV Coordination with Regional Water Planning Group 

 
The wholesale and retail water service area of the City of Missouri City is located within the 
Region H Water Planning Group and the City has provided a copy of the Plan to the 
Region H Water Planning Group. 
 

Section V Authorization 
 
The City Manager for the City of Missouri City, or his/her designee, is hereby authorized 
and directed to implement the applicable provisions of this Plan upon determination that 
such implementation is necessary to protect public health, safety, and welfare.  The City 
Manager, or his/her designee, shall have the authority to initiate or terminate drought or 
other water supply emergency response measures as described in this Plan. 

 
Section VI Application 

 
The provisions of this Plan shall apply to all customers utilizing water provided by the City 
of Missouri City.  The terms Aperson@ and Acustomer@ as used in the Plan include 
individuals, corporations, partnerships, associations, and all other legal entities. 
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Section VII Criteria for Initiation and Termination of Drought Response Stages 
 

The City Manager, or his/her designee, shall monitor water supply and/or demand 
conditions on a weekly basis and shall determine when conditions warrant initiation or 
termination of each stage of the Plan.  Customer notification of the initiation or termination 
of drought response stages will be made by email, mail or telephone.  The news media will 
also be informed.   

 

The triggering criteria described below are based on a combination of two factors.  
 

1. The City receives raw water on a wholesale basis from the Gulf Coast 
Water Authority (GCWA) which maintains a water conservation and 
drought contingency plan. Pursuant to pro rata measures described in 
section §11.039 of the Texas Water Code if a shortage of water in a water 
supply covered by a water conservation plan prepared in compliance with 
applicable State Rules results from drought, accident, or other cause, the 
person, association of persons, or corporation owning or controlling the 
water shall divide the water to be distributed among all customers pro 
rata, according to: 

 
a. The amount of water to which each customer may be entitled; or 
b. The amount of water to which each customer may be entitled, 

less the amount of water the customer would have saved if the 
customer had operated its water system in compliance with the 
water conservation plan.  

 
As such the City of Missouri City recognizes the need to implement 
drought-related water use restrictions for wholesale customers receiving 
treated surface water based on the same triggering criteria recognized by 
the GCWA. One set of triggering criteria defined by the City of Missouri 
City in its Plan will be the same as the triggering criteria defined in the 
GCWA’s Drought Contingency Plan. 

 
2. The City also recognizes that conditions in its wholesale and/or retail 

delivery system may require the City to implement drought contingency 
measures exclusive of conditions in the GCWA delivery system. A second 
set of triggering conditions are therefore defined in the City’s Plan based 
on water usage of its wholesale purchasers and the City’s production and 
delivery systems. 
 

A. Stage 1 Triggers -- Mild Water Shortage Conditions 
 

1. Requirements for Initiation: 

a. The City of Missouri City will recognize that a mild water shortage 
condition exists for wholesale customers receiving treated surface 
water when the GCWA declares Stage 1 of its Plan to be in effect, 
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and supplemental groundwater supplies are not sufficient to meet 
demand when combined with available treated surface water, or  

b. For wholesale treated surface water customers when the 
pumpage from the Missouri City Regional Water Treatment Plant 
(MCRWTP) exceeds 90% of rated treatment plant capacity for 
three (3) consecutive days or  

c. Continually falling water storage facility levels in either wholesale 
or retail storage tanks do not refill above the 50% level overnight.  

 

2. Requirements for Termination: 

a. Stage 1 of the Plan may be rescinded when GCWA rescinds its 
Stage 1 or when all of the other conditions listed as triggering 
events have ceased to exist for a period of three (3) consecutive 
days.  

b. The City of Missouri City will notify its wholesale and/or retail 
customers and the media of the termination of Stage 1 in the 
same manner as the notification of initiation of Stage 1 of the 
Plan. 

 

B. Stage 2 Triggers -- Moderate Water Shortage Conditions 

 

1. Requirements for Initiation: 

a. The City of Missouri City will recognize that a moderate water 
shortage condition exists for wholesale customers receiving 
treated surface water when the GCWA declares Stage 2 of its 
Plan to be in effect, and supplemental groundwater supplies are 
not sufficient to meet demand when combined with available 
treated surface water, or  

b. For wholesale treated surface water customers when the 
pumpage from the MCRWTP exceeds 95% of rated treatment 
plant capacity for three (3) consecutive days, and supplemental 
groundwater supplies are not sufficient to meet demand when 
combined with available treated surface water, or  

c. When continually falling water storage facility levels in either 
wholesale or treated water storage tanks do not refill above the 
50% level overnight for three (3) consecutive days.  

 

2. Requirements for Termination: 

a. Stage 2 of the Plan may be rescinded when GCWA rescinds its 
Stage 2 or when all of the other conditions listed as triggering 
events have ceased to exist for a period of three (3) consecutive 
days.  

b. The City of Missouri City will notify its wholesale and/or retail 
customers and the media of the termination of Stage 2 in the 
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same manner as the notification of initiation of Stage 2 of the 
Plan. 

c. Stage 1 may be implemented upon rescinding Stage 2. 

 

C. Stage 3 Triggers -- Severe Water Shortage Conditions 

 

1. Requirements for Initiation: 

a. The City of Missouri City will recognize that a severe water 
shortage condition exists for wholesale customers receiving 
treated surface water when the GCWA declares Stage 3 of its 
Plan to be in effect, and supplemental groundwater supplies are 
not sufficient to meet demand when combined with available 
treated surface water, or  

b. For wholesale treated surface water customers when the 
pumpage from the MCRWTP exceeds 90% of rated treatment 
plant capacity for three (3) consecutive days, or  

c. When continually falling water storage facility levels either 
wholesale or treated water storage tanks do not refill above the 
50% level overnight for five (5) consecutive days.  

 

2. Requirements for Termination: 

a. Stage 3 of the Plan may be rescinded when GCWA rescinds its 
Stage 3 or when all of the other conditions listed as triggering 
events have ceased to exist for a period of three (3) consecutive 
days.  

b. The City of Missouri City will notify its wholesale and/or retail 
customers and the media of the termination of Stage 3 in the 
same manner as the notification of initiation of Stage 3 of the 
Plan. 

c. Stage 1 or 2 may be implemented upon rescinding Stage 3. 

 

D. Stage 4 Triggers -- Emergency Water Shortage Conditions 

 

1. Requirements for Initiation: 

a. The City of Missouri City will recognize that an emergency water 
shortage condition for wholesale customers receiving treated 
surface water when the GCWA declares Stage 4 of its Plan to be 
in effect, and supplemental groundwater supplies are not 
sufficient to meet demand when combined with available treated 
surface water, or  

b. For wholesale treated surface water customers when the 
pumpage from the MCRWTP is above 98% of rated treatment 
plant capacity for three (3) consecutive days, or 
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c. When continually falling water storage facility levels either 
wholesale or treated water storage tanks do not refill above the 
50% level overnight for seven (7) consecutive days, or 

d. When major line breaks, pump system failures, treatment system failures, water 
supply contamination or other unforeseen conditions occur that cause the City 
Manager to recommend implementation of Stage 4 of the Plan. 

 

2. Requirements for Termination: 

a. Stage 4 of the Plan may be rescinded when GCWA rescinds its 
Stage 4 or when all of the other conditions listed as triggering 
events have ceased to exist for a period of three (3) consecutive 
days, or 

b. When at the discretion of the City Manager or his/her designee 
service has been restored to the point where Stage 4 conditions 
may be rescinded.  

c. The City of Missouri City will notify its wholesale and/or retail 
customers and the media of the termination of Stage 4 in the 
same manner as the notification of initiation of Stage 4 of the 
Plan. 

d. Stages 1, 2 or 3 may be implemented upon rescinding Stage 4. 

 

Section VIII: Drought Response Stages 

 

The City Manager or his/her designee, shall monitor water supply and/or demand 
conditions and, in accordance with the triggering criteria set forth in Section VII, shall 
determine that mild, moderate, or severe water shortage conditions exist or that an 
emergency condition exists and shall implement the following actions: 

 

A. Stage 1 Response -- Mild Water Shortage Conditions 

 

1. Target:   

a. Achieve voluntary reduction in total water use by wholesale 
and/or retail system users as applicable. 

 

2. Best Management Practices for Supply Management: 

a. Wholesale customers may utilize wells to supplement surface 
water production when necessary during periods when drought 
restrictions corresponding to GCWA stages are in place. 

 

3. Water Use Restrictions for Reducing Demand: 

a. The City Manager, or his/her designee, will contact wholesale 
and/or retail water customers to discuss water supply and/or 
demand conditions, and will request that wholesale and/or retail 



WCP DCP City of Missouri City  
PWSID 0790207 Page 12 September, 2011 

water customers initiate voluntary measures to reduce water use 
(e.g., implement Stage 1 of the wholesale customer=s drought 
contingency plan). 

b. The City Manager, or his/her designee, will provide a weekly 
report to news media with information regarding current water 
supply and/or demand conditions, projected water supply and 
demand conditions if drought conditions persist, and consumer 
information on water conservation measures and practices. 

 

B. Stage 2 Response -- Moderate Water Shortage Conditions  

 

1. Target:   

a. Achieve reduction in total water use by wholesale and/or retail 
system users, as applicable, to a point where water use drops 
below Stage 2 trigger conditions. 

 

2. Best Management Practices for Supply Management: 

a. Wholesale customers may utilize wells to supplement surface 
water production when necessary during periods when drought 
restrictions corresponding to GCWA stages are in place. 

 

3. Water Use Restrictions for Reducing Demand: 

a. The City Manager, or his/her designee, will initiate weekly contact 
with wholesale water customers to discuss water supply and/or 
demand conditions and the possibility of pro rata curtailment of 
water diversions and/or deliveries. 

b. The City Manager, or his/her designee, will request wholesale 
water customers to initiate mandatory measures to reduce non-
essential water use (e.g., implement Stage 2 of the customer=s 
drought contingency plan). Mandatory reductions will not be 
required if a wholesale customer can supplement reduced surface 
water deliveries with groundwater supplies adequate to meet 
demands. 

c. The City Manager, or his/her designee, will initiate preparations 
for the implementation of pro rata curtailment of treated surface 
water deliveries by preparing a monthly water usage allocation 
baseline for each wholesale customer according to the 
procedures specified in Section IX of the Plan. 

d. The City Manager, or his/her designee, will provide a weekly 
report to news media with information regarding current water 
supply and/or demand conditions, projected water supply and 
demand conditions if drought conditions persist, and consumer 
information on water conservation measures and practices. 

 



WCP DCP City of Missouri City  
PWSID 0790207 Page 13 September, 2011 

C. Stage 3 Response -- Severe Water Shortage Conditions 

 

1. Target:   

a. Achieve reduction in total water use by wholesale and/or retail 
users to a point where water use drops below Stage 3 trigger 
conditions. 

 

2. Best Management Practices for Supply Management: 

a. Wholesale customers may utilize wells to supplement surface 
water production when necessary during periods when drought 
restrictions corresponding to GCWA stages are in place. 

 

3. Water Use Restrictions for Reducing Demand: 

a. The City Manager, or his/her designee, will contact wholesale and 
retail water customers to discuss water supply and/or demand 
conditions and will request that wholesale water customers initiate 
additional mandatory measures to reduce non-essential water use 
(e.g., implement Stage 2 of the customer=s drought contingency 
plan). 

b. The City Manager, or his/her designee, will initiate pro rata 
curtailment of water diversions and/or deliveries for each 
wholesale customer according to the procedures specified in 
Section VI of the Plan. Mandatory reductions will not be required if 
a wholesale customer can supplement reduced surface water 
deliveries with groundwater supplies adequate to meet demands. 

c. The City Manager, or his/her designee, will provide a weekly 
report to news media with information regarding current water 
supply and/or demand conditions, projected water supply and 
demand conditions if drought conditions persist, and consumer 
information on water conservation measures and practices. 

 

D. Stage 4 Response -- Emergency Water Shortage Conditions 

 

Whenever emergency water shortage conditions exist as defined in Section VII of 
the Plan, the City Manager, or his/her designee, shall:  

 

1. Assess the severity of the problem and identify the actions needed and 
time required to solve the problem. 

 

2. Inform the utility director or other responsible official of each wholesale 
water customer by telephone or in person and suggest actions, as 
appropriate, to alleviate problems (e.g., notification of the public to reduce 
water use until service is restored). 
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3. If appropriate, notify city, county, and/or state emergency response 
officials for assistance. 

 

4. Undertake necessary actions, including repairs and/or clean-up as 
needed. 

 

5. Prepare a post-event assessment report for City use on the incident and 
critique of emergency response procedures and actions to better prepare 
for future response measures.    

 

Section IX: Pro Rata Water Allocation 

 

In the event that the triggering criteria specified in Section VII of the Plan for Stage 3 – 
Severe Water Shortage Conditions or Stage 4 – Emergency Water Shortage Conditions 
have been met, the City Manager is hereby authorized initiate allocation of water supplies 
on a pro rata basis in accordance with Texas Water Code Section 11.039. Pro rata 
allocations for each wholesale customer will be based on a 36-month baseline of water 
use for each wholesale customer for the previous 36-month period. Where three years of 
water use information are not available, the baseline will be formulated for that user using 
available monthly consumption records.   

 

Section X: Enforcement 

 

During Stages 3 and 4 when pro rata allocation of available water supplies is in effect, 
wholesale customers shall pay the following surcharges on excess water diversions and/or 
deliveries: 

 

A. 1.2 times the normal water charge for treated water deliveries in excess of the 
monthly allocation up through 5 percent above the monthly allocation. 

 

B. 1.3 times the normal water charge for treated water deliveries in excess of the 
monthly allocation from greater than 5 percent through 10 percent above the 
monthly allocation. 

 

C. 1.4 times the normal water charge for treated water deliveries in excess of the 
monthly allocation from greater than 10 percent through 15 percent above the 
monthly allocation. 

 

D. 1.5 times the normal treated water charge for water deliveries more than 15 
percent above the monthly allocation.  

 

The above surcharges shall be cumulative. 
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Section XI: Variances 

 

The City Manager, or his/her designee, may, in writing, grant a temporary variance to the 
pro rata water allocation policies provided by this Plan if it is determined that failure to 
grant such variance would cause an emergency condition adversely affecting the public 
health, welfare, or safety and if one or more of the following conditions are met: 

 

A. Compliance with this Plan cannot be technically accomplished during the duration 
of the water supply shortage or other condition for which the Plan is in effect. 

 

B. Alternative methods can be implemented which will achieve the same level of 
reduction in water use. 

 

Persons requesting an exemption from the provisions of this Plan shall file a petition for 
variance with the City Manager within 5 days after pro rata allocation has been invoked.  
All petitions for variances shall be reviewed by the City Council of Missouri City, and shall 
include the following: 

 

1. Name and address of the petitioner(s). 

2. Detailed statement with supporting data and information as to how the pro 
rata allocation of water under the policies and procedures established in 
the Plan adversely affects the petitioner or what damage or harm will 
occur to the petitioner or others if petitioner complies with this Resolution. 

3. Description of the relief requested. 

4. Period of time for which the variance is sought. 

5. Alternative measures the petitioner is taking or proposes to take to meet 
the intent of this Plan and the compliance date. 

6. Other pertinent information. 

 

Variances granted by the City Council of Missouri City shall be subject to the following 
conditions, unless waived or modified by the City Council of Missouri City or its designee: 

 

1. Variances granted shall include a timetable for compliance. 

2. Variances granted shall expire when the Plan is no longer in effect, unless 
the petitioner has failed to meet specified requirements. 

 

No variance shall be retroactive or otherwise justify any violation of this Plan occurring 
prior to the issuance of the variance. 
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Section XII: Severability 

 

It is hereby declared to be the intention of the City Council of Missouri City that the 
sections, paragraphs, sentences, clauses, and phrases of this Plan are severable and, if 
any phrase, clause, sentence, paragraph, or section of this Plan shall be declared 
unconstitutional by the valid judgment or decree of any court of competent jurisdiction, 
such unconstitutionality shall not affect any of the remaining phrases, clauses, sentences, 
paragraphs, and sections of this Plan, since the same would not have been enacted by the 
City Council of Missouri City without the incorporation into this Plan of any such 
unconstitutional phrase, clause, sentence, paragraph, or section. 
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Resolution Adopting the Water Conservation Plan  
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City of Missouri City Water Rate Structure 
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List of Acronyms and Abbreviations 
 

AQI  Air Quality Index   

ASTM  American Society for Testing and Materials 

BOD  Biochemical Oxygen Demand 

BRA  Brazos River Authority 

CERCLA Comprehensive Environmental Response, Compensation and Liability Act 

CFR  Code of Federal Regulations 

CMAS  Compete-Mix Activated Sludge 

COMC  City of Missouri City 

CWSRF  Clean Water State Revolving Fund 

DWSRF  Drinking Water State Revolving Fund 

DO  Dissolved Oxygen 

eHT  Enprotec / Hibbs & Todd, Inc. 

EPA  U.S. Environmental Protection Agency 

ESFC  Equivalent Single Family Connections 

EST  Elevated Storage Tanks  

ETJ  Extra-Territorial Jurisdiction 

FEMA Federal Emergency Management Agency 

FIRM  FEMA Flood Insurance Rate Map 

FBCSD  Fort Bend County Subsidence District 

FM  Farm-to-Market Road 

ft/s  Feet per Second 

GCWA  Gulf Coast Water Authority 

GIS  Geographic Information System 

gpd  Gallons per Day 

gpm  Gallons per Minute 

GRP  Groundwater Reduction Plan 

GW  Ground Water 

GWTP  Ground Water Treatment Plant 

H-GAC  Houston-Galveston Area Council 

HRT  Hydraulic Retention Time  

IOU  Investor Owned Utilities 

IPaC  Information, Planning, and Conservation system 

MG  Million Gallons 

MGD  Million Gallons per Day  

mg/L  Milligrams per Liter 

MUD  Municipal Utility District 

NH3  Ammonia  

NPDES  National Pollutant Discharge Elimination System 

NRCS  Natural Resource Conservation Service 

NWP  Nationwide Permit   

O & M  Operation & Maintenance  

PE  Professional Engineer 
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PLC  Programmable Logic Controller 

PS  Pump Station  

RWTP  Regional Water Treatment Plant 

RO  Reverse Osmosis 

ROW  Right Of Way 

SAWS  San Antonio Water System 

SB1  Senate Bill 1 

SB-FB  Steep Bank - Flat Bank  

SBR  Sequencing Batch Reactor 

SCADA  Supervisory Control and Data Acquisition 

SDWA  Safe Drinking Water Act 

SFY  State Fiscal Year 

SH  State Highway 

SPLID  Sienna Plantation Levee Improvement District 

sq mi  Square Miles 

SW  Surface Water 

SWP3  Storm Water Pollution Prevention Plan 

SWTP  Surface Water Treatment Plant 

SWWC  Southwest Water Company  

TAC  Texas Administrative Code 

TCEQ  Texas Commission on Environmental Quality 

TMDL  Total Daily Maximum Load 

TPDES  Texas Pollution Discharge Elimination System 

TPWD  Texas Parks & Wildlife Department 

TSS  Total Suspended Solids 

TWDB  Texas Water Development Board 

TxDOT  Texas Department of Transportation 

TXNDD  Texas Natural Diversity Database 

UD  Utility District 

US  United States   

USA  Utility Service Area 

USACE  United States Corps of Engineers   

USFWS  U.S. Fish and Wildlife Services 

WC & ID Water Control & Improvement District 

WHAB  Wildlife Habitat Assessment   

WTP  Water Treatment Plant 

WWTP  Wastewater Treatment Plant 
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Soil Types & Soils Suitability Table 
Map unit 
symbol  

Map unit name  Rating  
Component name 
(percent)  

Rating reasons 
(numeric values)  

Aa  Asa fine sandy loam  Somewhat limited  Asa (100%)  
Cutbanks cave 
(0.10)  

Ab  Asa silty clay loam  Somewhat limited  Asa (100%)  
Cutbanks cave 
(0.10)  

Ba  
Bacliff clay, 0 to 1 
percent slopes  

Very limited  Bacliff (85%)  

Depth to saturated 
zone (1.00)  

Cutbanks cave 
(1.00)  

Too clayey (0.50)  

Bb  
Bernard clay loam, 0 
to 1 percent slopes  

Very limited  Bernard (95%)  

Depth to saturated 
zone (1.00)  

Too clayey (0.28)  

Cutbanks cave 
(0.10)  

Bc  
Bernard-Edna clay 
loam, 1 to 4 percent 
slopes  

Very limited  Bernard (65%)  

Depth to saturated 
zone (1.00)  

Too clayey (0.28)  

Cutbanks cave 
(0.10)  

Bd  Bernard clay loam  Very limited  Bernard (90%)  

Depth to saturated 
zone (1.00)  

Too clayey (0.28)  

Cutbanks cave 
(0.10)  

Be  
Bernard-Edna 
complex 0 to 1 
percent slopes  

Very limited  Bernard (50%)  

Depth to saturated 
zone (1.00)  

Too clayey (0.28)  

Cutbanks cave 
(0.10)  

BP  Pits, borrow  Not rated  Pits, borrow (100%)   

Ea  
Edna fine sandy 
loam, 0 to 1 percent 
slopes  

Somewhat limited  Edna (95%)  
Too clayey (0.13)  

Cutbanks cave 
(0.10)  

Eb  
Edna fine sandy 
loam, 1 to 4 percent 
slopes  

Somewhat limited  Edna (100%)  
Too clayey (0.13)  

Cutbanks cave 
(0.10)  

Ge  Gessner loam  Very limited  Gessner (85%)  

Ponding (1.00)  

Depth to saturated 
zone (1.00)  

Cutbanks cave 
(0.10)  



Map unit 
symbol  

Map unit name  Rating  
Component name 
(percent)  

Rating reasons 
(numeric values)  

Ka  
Katy fine sandy 
loam, 0 to 1 percent 
slopes  

Somewhat limited  Kaman (90%)  
Cutbanks cave 
(0.10)  

Kc  
Katy-Waller 
complex  

Somewhat limited  Katy (65%)  
Cutbanks cave 
(0.10)  

La  
Lake Charles clay, 0 
to 1 percent slopes  

Very limited  Lake charles (95%)  
Cutbanks cave 
(1.00)  

Too clayey (0.50)  

Lb  
Lake Charles clay, 1 
to 4 percent slopes  

Very limited  Lake charles (100%)  
Cutbanks cave 
(1.00)  

Too clayey (0.50)  

LcA  
Lake Charles clay, 0 
to 1 percent slopes  

Very limited  Lake charles (90%)  
Cutbanks cave 
(1.00)  

Too clayey (0.50)  

Lu  
Lake Charles-Urban 
land complex  

Very limited  Lake charles (50%)  
Cutbanks cave 
(1.00)  

Too clayey (0.50)  

Ma  
Brazoria clay, 0 to 1 
percent slopes, 
rarely flooded  

Very limited  Brazoria (95%)  
Too clayey (1.00)  

Cutbanks cave 
(1.00)  

Mc  

Clemville silt loam, 
0 to 1 percent 
slopes, rarely 
flooded  

Somewhat limited  Clemville (95%)  

Cutbanks cave 
(0.10)  

Too clayey (0.03)  

Md  

Clemville silty clay 
loam, 0 to 1 percent 
slopes, rarely 
flooded  

Somewhat limited  Clemville (95%)  

Cutbanks cave 
(0.10)  

Too clayey (0.03)  

Nb  Belk clay  Very limited  Belk (100%)  
Cutbanks cave 
(1.00)  

Too clayey (0.72)  

Nc  Norwood silt loam  Somewhat limited  Norwood (100%)  
Cutbanks cave 
(0.10)  

Nd  
Norwood silty clay 
loam  

Somewhat limited  Norwood (100%)  
Cutbanks cave 
(0.10)  

Pa  Pledger clay  Very limited  Pledger (95%)  
Too clayey (1.00)  

Cutbanks cave 
(1.00)  

Ra  Sumpf clay  Very limited  Sumpf (95%)  

Ponding (1.00)  

Depth to saturated 
zone (1.00)  

Too clayey (1.00)  

Cutbanks cave 
(1.00)  

Flooding (0.80)  



Map unit 
symbol  

Map unit name  Rating  
Component name 
(percent)  

Rating reasons 
(numeric values)  

Sa  Sandy alluvial land  Very limited  
Alluvial land, sandy 
(95%)  

Cutbanks cave 
(1.00)  

Depth to saturated 
zone (0.95)  

Flooding (0.60)  

Sb  Sloping alluvial land Somewhat limited  
Alluvial land, 
sloping (100%)  

Slope (0.37)  

Cutbanks cave 
(0.10)  

W  Water  Not rated  Water (100%)   

Wa  Waller soils  Very limited  Waller (95%)  

Ponding (1.00)  

Depth to saturated 
zone (1.00)  

Cutbanks cave 
(0.10)  

 

Information excerpted from http://websoilsurvey.nrcs.usda.gov/app/WebSoilSurvey.aspx 
 

Shallow excavations are trenches or holes dug to a maximum depth of 5 or 6 feet for graves, utility lines, open 
ditches, or other purposes. The ratings are based on the soil properties that influence the ease of digging and the 
resistance to sloughing. Depth to bedrock or a cemented pan, hardness of bedrock or a cemented pan, the amount 
of large stones, and dense layers influence the ease of digging, filling, and compacting. Depth to the seasonal high 
water table, flooding, and ponding may restrict the period when excavations can be made. Slope influences the 
ease of using machinery. Soil texture, depth to the water table, and linear extensibility (shrink-swell potential) 
influence the resistance to sloughing. 
 
The ratings are both verbal and numerical. Rating class terms indicate the extent to which the soils are limited by 
all of the soil features that affect the specified use. "Not limited" indicates that the soil has features that are very 
favorable for the specified use. Good performance and very low maintenance can be expected. "Somewhat limited" 
indicates that the soil has features that are moderately favorable for the specified use. The limitations can be 
overcome or minimized by special planning, design, or installation. Fair performance and moderate maintenance 
can be expected. "Very limited" indicates that the soil has one or more features that are unfavorable for the 
specified use. The limitations generally cannot be overcome without major soil reclamation, special design, or 
expensive installation procedures. Poor performance and high maintenance can be expected. 
 
Numerical ratings indicate the severity of individual limitations. The ratings are shown as decimal fractions ranging 
from 0.01 to 1.00. They indicate gradations between the point at which a soil feature has the greatest negative 
impact on the use (1.00) and the point at which the soil feature is not a limitation (0.00). 
 
The map unit components listed for each map unit in the accompanying Summary by Map Unit table in Web Soil 
Survey or the Aggregation Report in Soil Data Viewer are determined by the aggregation method chosen. An 
aggregated rating class is shown for each map unit. The components listed for each map unit are only those that 
have the same rating class as listed for the map unit. The percent composition of each component in a particular 
map unit is presented to help the user better understand the percentage of each map unit that has the rating 
presented.  
 
Other components with different ratings may be present in each map unit. The ratings for all components, 
regardless of the map unit aggregated rating, can be viewed by generating the equivalent report from the Soil 
Reports tab in Web Soil Survey or from the Soil Data Mart site. Onsite investigation may be needed to validate 
these interpretations and to confirm the identity of the soil on a given site.  
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Appendix F: Additional WWTP Consolidation Scenario 
 

  
Conceptual capital and O&M costs were also developed for an additional (sixth) WWTP 

alternative based on comments from the utility districts during the final draft report review. The 

additional WWTP alternative is based on the concept of transferring wastewater flows from the 

three northernmost WWTPs (HCMUD #122, WCID-Fondren Road and SWHCMUD #1) to the 

WC&ID #2 wastewater system, to be treated at its proposed new WWTP, which is currently 

under planning and design.  

 

Costs have been developed to determine improvements needed for the Study area, which under 

this scenario reflect a reduced total required treatment capacity of 14.9 MGD. The total capital 

costs include the Opinion of Probable Construction Cost (OPCC) plus additional engineering and 

construction overhead estimates.  

 

Multiple advantages and disadvantages relate to this scenario, including, but not limited to: 

 

 Advantages 

 

o Lowest life cycle cost of the various scenarios; 

 

o Eliminates the need to cross the WC&ID #2 area to send northernmost wastewater 

flows to the SB-FB WWTP; 

 

o Potentially lower wastewater rates due to economies of scale for treatment cost 

and lower O&M via a single treatment facility; and, 

 

o The existing administration for each utility district could still be maintained even 

though treatment would occur at only one location. 

 

 Disadvantages 

 

o There may be existing debt service that would need to be incorporated into the 

costing scenarios, discussed earlier in Section 4, that could impact the direction 

taken in the consolidation scenarios; 

 

o Consolidation to a super-regional WWTP would require extensive coordination 

with the utility districts to operate and maintain multiple rate structures; 

 

o There could be a perceived loss of ownership and control of the local WWTPs by 

the utility districts; and, 

 

o Reduces the potential for total capture of all the City’s current and future effluent 

produced to increase total bed and banks water rights. 
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Table F-1 

Capital and O&M Costs for WWTP Scenario 6 

Item Description OPCC 
Total Capital 

Cost 

Annual 

O&M Cost 

30-Yr Life 

Cycle Cost 

1 

Construct new transfer pump station to transfer 

SWHCMUD #1 plant flow to the new Fondren 

Road PS, includes PS and pipeline 

$175,000  $248,000 $2,100  $290,000 

2 

Construction of a new pump station at the 

Fondren Road plant site to transfer flows to the 

HCMUD #122 PS, includes PS and pipeline 

$681,250  $965,000 $3,300  $1,030,000  

3 

Construct a transfer PS at HCMUD #122 WWTP 

to transfer north plant flows to WC&ID #2, 

includes PS and pipeline 

$379,500  $538,000 $9,900  $733,000 

4 

Construct a new transfer PS at the Blue Ridge 

West WWTP to transfer plant flow to the new 

Fort Bend County MUD #26 WWTP PS, 

includes PS and pipeline 

$493,000  $699,000 $10,700  $909,000  

5 

Construct new transfer PS at Fort Bend County 

MUD #26 WWTP to transfer northeast plant 

flows to the new Palmer Plantation WWTP PS, 

includes PS and pipeline 

$1,987,500  $2,815,000 $18,500 $3,178,000 

6 

Construct new transfer PS at Quail Valley UD 

WWTP to transfer plant flow to the SB-FB 

WWTP, includes PS and pipeline for raw 

wastewater and reuse PS and 6" pipeline to return 

0.5 MGD effluent back to Quail Valley UD lake 

$1,100,000  $1,558,000 $23,100  $2,011,000  

7 

Construct new transfer PS at Mustang Bayou 

WWTP to transfer plant flow to the new Palmer 

Plantation WWTP PS, includes PS and 10" 

pipeline 

$868,750  $1,231,000 $19,000  $1,604,000 

8 

Construct a transfer PS at Palmer Plantation 

WWTP to transfer plant flow to SB-FB WWTP, 

includes PS and 18" pipeline 

$1,040,000  $1,473,000 $32,000  $2,101,000  

9 

Construct new transfer PS in south Sienna area to 

transfer Sienna flow to new Sienna South WWTP 

PS, includes PS and 12" pipeline 

$1,687,500  $2,390,000 $19,000  $2,763,000 

10 

Construct new transfer PS at Sienna South 

WWTP to transfer Sienna South flows to the new 

Sienna North WWTP PS, includes PS and 16" 

pipeline 

$3,962,500  $5,611,000 $43,000  $6,454,000  

11 

Construct new transfer PS at Sienna North 

WWTP to transfer all south flows to the SB-FB 

WWTP, includes PS and 18" pipeline 

$2,825,000  $4,001,000 $50,000  $4,982,000 

12 

Expand and upgrade SB-FB WWTP for growth 

and to handle remaining plant flows, including 

structure rehab and equipment replacement 

$33,300,000  $47,153,000 $943,000  $65,637,000  

TOTAL $48,500,000  $68,682,000  $1,173,600  $91,692,000  

Notes: 

1 - This estimate assumes no offsite collection improvements are required.  

2 - This estimate assumes that no other major capital improvements would be necessary during the project life.  

3 - This estimate assumes a 30-yr improvement life, at an interest rate of 3%. 
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 4.2.3 Wastewater Improvements Summary 

The summary of the five main scenarios reviewed are provided in Table 4-38 

Based on the review of the various project scenarios for the existing and proposed 

WWTPs, it appears that the most cost effective scenario is to convert the SB-FB 

WWTP into a super-regional treatment facility, and attempt to incorporate the 

northernmost WWTPs into the WC&ID #2 system. However, since this scenario 

would reduce the total available effluent for bed and banks credits, the City would 

need to coordinate closely with WC&ID #2 to determine if transferring the 

northernmost WWTP flows to the WC&ID #2 is really the best solution for the 

City in the future. 

 
Table F-2 

Summary of Capital and O&M Costs for WWTP Scenarios 

Scenario Description WWTPs Online in This Scenario 

Projected 

Total Capital 

Cost 

Projected 

Annual 

O&M Cost 

Projected 30-

Year Life 

Cycle Cost 

Rehab/Expand all existing 

WWTPs as needed and 

construct new South 

Regional WWTP to continue 

use for 30 years (11 existing 

WWTPs plus 1 new WWTP) 

Southwest Harris County MUD #1, 

Harris County MUD #122, Harris 

County MUD-Fondren Road, Blue 

Ridge West MUD, Fort Bend County 

MUD #26, Palmer Plantation, Quail 

Valley UD, SB-FB, Mustang Bayou, 

Sienna North, Sienna South, New 

Sienna Regional 

$113,603,000 $3,475,000 $181,722,000 

Consolidate WWTPs based 

on MUD engineering firm 

recommendations (7 existing 

WWTPs plus 1 new WWTP) 

Southwest Harris County MUD #1, 

Harris County MUD-Fondren Road, 

Blue Ridge West MUD, Quail Valley 

UD, SB-FB, Mustang Bayou, Sienna 

North, New Sienna Regional 

$105,191,000 $2,662,100 $157,378,000 

Consolidate WWTPs to 

reduce total number of 

WWTPs using Quail Valley 

UD as a regional facility (4 

existing WWTPs plus 1 new 

WWTP) 

Harris County MUD-Fondren Road, 

Quail Valley UD, SB-FB, Mustang 

Bayou, New Sienna Regional 

$99,036,000 $1,896,900 $136,224,000 

Consolidate WWTPs to 

reduce total number of 

WWTPs using Blue Ridge 

West MUD as a regional 

facility (4 existing WWTPs 

plus 1 new WWTP) 

Blue Ridge West MUD, Quail Valley 

UD, SB-FB, Mustang Bayou, New 

Sienna Regional 

$99,874,000 $2,280,700 $144,586,000 

Consolidate WWTPs to 

reduce total number of 

WWTPs using SB-FB as the 

only regional WWTP facility 

(1 existing WWTP) 

SB-FB $82,689,000 $1,331,400 $108,792,000 

Consolidate WWTPs to 

reduce total number of 

WWTPs using WC&ID #2 

and SB-FB as regional 

facilities (1 existing WWTP 

plus 1 offsite WWTP) 

SB-FB, WC&ID #2 WWTP $68,682,000 $1,173,600 $91,692,000 
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This Technical Memorandum summarizes the findings of Task II of the City of Missouri City 

Regional Water and Wastewater Planning Study (the Study).  The focus of Task II of the Study 

is the determination of Water System Demands for the Study area.   

 

Activities in Task II included the following: 

 

 Delineate Service Areas;  

 Develop water demand factors; 

 Compile population projections; 

 Compare and discuss differences between population projections (City data vs. TWDB); 

 Develop maps of existing and future development in 5-year increments over the 30-year 

planning horizon; 

 Develop water demand by service areas over the 30-year planning horizon; 

 Develop a map showing existing water distribution and treatment facilities; and, 

 Prepare a technical memorandum summarizing the findings. 

 

Service Areas 

 

The Study, in geographic terms, includes the current City limits of Missouri City, as well as its 

ETJ. As stipulated by Chapter 42 of the Texas Local Government Code, based on city population 

size, Missouri City’s ETJ extends 3.5 miles beyond the City limits.  Within the Study area there 

are 30 participating utility districts.  Exhibit 1-2 shows the Study area and participants and 

delineates the service area of each participating utility district.  It should be noted that Fort Bend 

County MUD #23 and #24 are not included since they are outside of the City’s ETJ.  Fort Bend 

County WC&ID #2 is also not included due to the fact that it is in three separate jurisdictions 

(Missouri City, Stafford and Sugar Land). 

 

Current Billing Rates 

 

Each utility district individually sets its rates for water service.  Because each district is currently 

at a different stage of build out, the rates paid by customers vary within the Study area.  Newer 

utility districts that are still constructing additional facilities as they grow and are also continuing 

to pay back debt on recently constructed facilities have higher rates than the older utility districts 

which have been completely built out and have repaid all or a large portion of their debt.  Each 

utility district provided its billing rates for water service, as well as their average monthly usage 

and amount billed. 

 

The average monthly water usage throughout the Study area was calculated as 10,000 gallons per 

month for a residential connection and 50,000 gallons per month for a commercial connection. 

Using the current billing rates for each utility district, the monthly cost for the average usage was 
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calculated to use as a comparison between individual districts.  Graph 1-2 shows the varying 

costs in each district for water billing rates.   
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Water Demand Factors 

 

The expected water demand was obtained by multiplying the number of connections by the 

average usage per connection per month.  The average usage per connection per month was 

calculated in the Joint GRP by dividing the annual pumpage by the connection count times 12 

months.  Those districts that are not included in the Joint GRP directly provided their average 

usage per connection per month. 

 

Population Projections 

 

The methodology for determining the Study area population projections was taken from the 

City’s Joint GRP.  The starting point was the actual connection counts in each utility district 

which were taken from the Joint GRP and then updated using 2010 data from the utility districts.  

The assumptions of expected growth patterns were taken from the Joint GRP and the connection 

counts were projected in 5-year increments to the year 2040 and ultimate build-out.  The 

connection counts were multiplied by the average persons per housing unit to determine the 

population of each utility district service area.  The average persons per housing unit was 

developed using data from the 2010 Census.  The 2010 Census data was recently released and 

the new totals for the City are 81,079 persons and 26,433 occupied housing units, resulting in an 

updated population density of 3.07 persons per connection. 

 

Connections 

 

The current 2010 connections for Study participants vary from 18 to 4,423 for a total of 29,019 

connections for the Study area.  The 2010 total connections for the Study area are 29,019 and 

increase to 60,539 by 2040.  Table 1-3 shows the current and projected connection counts for 

each utility district and the total for the Study area. Currently the Study area is at 47% build-out 

and increasing to 98% build-out by 2040. 

 
Table 1-3 

Current and Projected Connection Counts 

District 

Current 

Connections 

(2010) 

2015 2020 2025 2030 2035 2040 

Build Out 

Connection 

Count 

Sienna Plantation Management District 69 84 150 225 300 375 450 453 

Sienna Plantation MUD #1 18 18 19 20 21 23 25 25 

Sienna Plantation MUD #2 1,784 1,784 1,784 1,784 1,784 1,784 1,784 1,784 

Sienna Plantation MUD #3 2,455 2,455 2,455 2,455 2,455 2,455 2,455 2,455 

Sienna Plantation MUD #4, 5, 6, 7 0 600 2,600 5,600 8,600 10,000 10,000 10,000 

Sienna Plantation MUD #10 1,376 1,796 1,996 2,196 2,396 2,433 2,433 2,433 

Sienna Plantation MUD #12 151 235 547 1,087 1,423 1,439 1,439 1,439 

Sienna Plantation MUD #13 0 0 165 440 715 990 1,194 1,194 

Fort Bend MUD #129 1,015 1,463 1,550 1,550 1,550 1,550 1,550 1,550 

Fort Bend MUD #149 125 970 1,700 1,700 1,700 1,700 1,700 1,700 
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Table 1-3 

Current and Projected Connection Counts 

District 

Current 

Connections 

(2010) 

2015 2020 2025 2030 2035 2040 

Build Out 

Connection 

Count 

Blue Ridge West MUD 2,494 2,503 2,507 2,507 2,507 2,507 2,507 2,509 

First Colony MUD #9 2,677 2,727 2,777 2,827 2,877 2,927 2,977 3,300 

Fort Bend County MUD #115 548 567 580 580 580 580 580 580 

Fort Bend County MUD #26 1,484 1,484 1,490 1,500 1,510 1,520 1,530 2,145 

Fort Bend County MUD #42 1,303 1,408 1,507 1,507 1,507 1,507 1,507 1,507 

Fort Bend County MUD #46 771 960 1,035 1,035 1,035 1,035 1,035 1,073 

Fort Bend County MUD #47 533 825 942 942 942 942 942 1,000 

Fort Bend County MUD #48 634 641 716 837 957 1,077 1,197 1,370 

Fort Bend County MUD #49 340 356 364 370 375 380 385 396 

Meadow Creek MUD 888 933 943 953 963 973 983 985 

Palmer Plantation MUD #1 599 680 702 707 712 717 722 798 

Palmer Plantation MUD #2 813 872 894 904 914 924 934 1,000 

Quail Valley Utility District 4,423 4,423 4,431 4,514 4,514 4,514 4,514 4,514 

Thunderbird Utility District 1,916 1,916 1,922 1,932 1,942 1,952 1,962 1,986 

City of Missouri City Mustang Bayou 

USA 
649 1,340 2,050 2,760 3,044 3,044 3,044 3,178 

City of Missouri City Mustang Bayou 

USA Phase 2 
0 0 1,365 3,640 5,915 8,190 9,095 9,095 

Harris County MUD #122 410 480 550 622 693 714 714 714 

Southwest Harris County MUD #1 527 684 842 1,000 1,157 1,315 1,315 1,315 

Harris County WC&ID - Fondren Road 1,017 1,128 1,252 1,409 1,534 1,566 1,566 1,566 

Total Estimated Connections 29,019 33,332 39,835 47,603 54,622 59,133 60,539 62,064 

 

Population 

 

From year 2010 to 2040 the Study area is projected to increase from 89,088 to 185,855 persons – 

an additional 96,767 persons over the next 30 years or approximately 3,225 persons per year.  

Table 1-4 shows the current and projected population for each utility district and the total for the 

Study area.  

 
Table 1-4 

Current and Projected Population Counts 

District 

Current 

Population 

(2010) 

2015 2020 2025 2030 2035 2040 

Build Out 

Population 

Estimate 

Sienna Plantation Management District 212 258 461 691 921 1,151 1,382 1,391 

Sienna Plantation MUD #1 55 55 58 61 64 71 77 77 

Sienna Plantation MUD #2 5,477 5,477 5,477 5,477 5,477 5,477 5,477 5,477 

Sienna Plantation MUD #3 7,537 7,537 7,537 7,537 7,537 7,537 7,537 7,537 

Sienna Plantation MUD #4, 5, 6, 7 0 1,842 7,982 17,192 26,402 30,700 30,700 30,700 

Sienna Plantation MUD #10 4,224 5,514 6,128 6,742 7,356 7,469 7,469 7,469 

Sienna Plantation MUD #12 464 721 1,679 3,337 4,369 4,418 4,418 4,418 

Sienna Plantation  MUD #13 0 0 507 1,351 2,195 3,039 3,666 3,666 

Fort Bend MUD #129 3,116 4,491 4,759 4,759 4,759 4,759 4,759 4,759 
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Table 1-4 

Current and Projected Population Counts 

District 

Current 

Population 

(2010) 

2015 2020 2025 2030 2035 2040 

Build Out 

Population 

Estimate 

Fort Bend MUD #149 384 2,978 5,219 5,219 5,219 5,219 5,219 5,219 

Blue Ridge West MUD 7,657 7,684 7,696 7,696 7,696 7,696 7,696 7,703 

First Colony MUD #9 8,218 8,372 8,525 8,679 8,832 8,986 9,139 10,131 

Fort Bend County MUD #115 1,682 1,741 1,781 1,781 1,781 1,781 1,781 1,781 

Fort Bend County MUD #26 4,556 4,556 4,574 4,605 4,636 4,666 4,697 6,585 

Fort Bend County MUD #42 4,000 4,323 4,626 4,626 4,626 4,626 4,626 4,626 

Fort Bend County MUD #46 2,367 2,947 3,177 3,177 3,177 3,177 3,177 3,294 

Fort Bend County MUD #47 1,636 2,533 2,892 2,892 2,892 2,892 2,892 3,070 

Fort Bend County MUD #48 1,946 1,968 2,198 2,570 2,938 3,306 3,675 4,206 

Fort Bend County MUD #49 1,044 1,093 1,117 1,136 1,151 1,167 1,182 1,216 

Meadow Creek MUD 2,726 2,864 2,895 2,926 2,956 2,987 3,018 3,024 

Palmer Plantation MUD #1 1,839 2,088 2,155 2,170 2,186 2,201 2,217 2,450 

Palmer Plantation MUD #2 2,496 2,677 2,745 2,775 2,806 2,837 2,867 3,070 

Quail Valley Utility District 13,579 13,579 13,603 13,858 13,858 13,858 13,858 13,858 

Thunderbird Utility District 5,882 5,882 5,901 5,931 5,962 5,993 6,023 6,097 

City of Missouri City Mustang Bayou 

USA 
1,992 4,114 6,294 8,473 9,345 9,345 9,345 9,756 

City of Missouri City Mustang Bayou 

USA Phase 2 
0 0 4,191 11,175 18,159 25,143 27,922 27,922 

Harris County MUD #122 1,259 1,474 1,689 1,910 2,128 2,192 2,192 2,192 

Southwest Harris County MUD #1 1,618 2,100 2,585 3,070 3,552 4,037 4,037 4,037 

Harris County WC&ID - Fondren Road 3,122 3,463 3,844 4,326 4,709 4,808 4,808 4,808 

Total Estimated Population 89,088 102,329 122,293 146,141 167,690 181,538 185,855 190,536 

 

The comparisons between population numbers from the various sources of population data are 

presented in Table 1-5. 

 
Table 1-5 

Comparison of Population Estimates 

Population Source 2010 2015 2020 2025 2030 2035 2040 

Joint GRP Population Estimate 94,100 110,796 127,887 147,732 166,282 N/A N/A 

TWDB Population Estimate1 97,432 N/A 119,825 N/A 140,479 N/A 161,405 

 Study Population Estimates 89,088 102,329 122,293 146,141 167,690 181,538 185,855 

2010 Census Count 81,079       

Notes: 

1 - TWDB Population Estimates were taken from the 2011 Regional Water Plan for Region H.  Available online at 

http://www.twdb.state.tx.us/wrpi/rwp/rwp.asp 

 

As shown in this table the population estimates only vary slightly from each other and the 

Census total; therefore, the population numbers were assumed to be accurate.  However; there 

were some notable differences between these estimates and the Census total which are discussed 

below.   
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 The totals included in the Joint GRP included Fort Bend County MUD #23 & 

#24.  These MUDs were not included in this Study and therefore were removed 

from this estimate. 

 

 Harris County MUD #122, Harris County WC&ID-Fondren Road, and Southwest 

Harris County MUD #1 were not included in the Joint GRP. 

 

 There is a large section of Fort Bend County WC&ID #2 within the incorporated 

limits of the City.  This district is not part of the Study and, therefore was not 

accounted for in this estimate.  It is assumed that the population within this area is 

accounted for in the TWDB estimates and in the Census count. 

 

 The TWBD Region H estimates identify separate totals for First Colony MUD #9, 

Missouri City (Fort Bend County), Missouri City (Harris County), and Sienna 

Plantation MUD #2.  These individual totals were summed to reach the numbers 

listed in Table 1-5.  There were no other areas except for Sienna Plantation MUD 

#2 identified within the ETJ.  Therefore it is not clear whether these numbers 

cover the entire ETJ included in this Study. 

 

 The 2010 Census data used was for the City was listed as “Missouri City (City)” 

and the Sienna Plantation was listed with the qualifier “Census Designated Place 

(CDP)”.  Because the Census tract boundaries do not match directly with the 

Study area limits, there is likely to be additional population accounted for in these 

totals which is not included in this Study. 

 

Existing and Future Development Areas 

 

While many of the older neighborhoods in the northern portions of the City are already built out, 

many of the southern neighborhoods are still rapidly growing.  The City Planning Department 

has established Development Ordinances along with the City’s Zoning and Subdivision 

Ordinances which set the guidelines for future growth and redevelopment within the City.  The 

Planning Department has developed a Comprehensive Plan which designates the pattern and 

intended character of future development.  Table 1-16 presents the projected land area of each 

character district. 

 
Table 1-16 

Missouri City Future Land Use & Character 

Designation Acreage Percent of Total 

Rural 1,120.6 6.8% 

Estate 2,048.7 12.4% 

Suburban Residential 2,989.8 18.1% 

Single-Family Residential 2,703.4 16.4% 
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Table 1-16 

Missouri City Future Land Use & Character 

Designation Acreage Percent of Total 

Multi-Family Residential 324.2 2.0% 

Suburban Commercial 1,005.4 6.1% 

Commercial 1,067.3 6.5% 

Urban 98.8 0.6% 

Business Park 2,213.9 13.4% 

Community Facility 486.5 2.9% 

Park & Recreation 1,326.1 8.0% 

Water 1,144.3 6.9% 

Total 16,529 100.0% 

 

The majority of the future development within the City will occur in the southern portion of the 

City within three major subdivisions.  These subdivisions are Riverstone, Sienna Plantation and 

the Sienna South development.  These developments have adopted individual master plans in 

accordance with the City’s Comprehensive Plan.  In order to estimate areas of future 

development for each of the Study’s five year increments, copies of these master plans were 

obtained along with traffic impact analyses and discussions with the City’s Planning Department 

Staff.  Using this information Exhibit 1-8 was prepared which shows the project growth areas 

throughout the City. 

 

A graphic representation of the City-wide build out percentage was also put together based on 

the projected connection counts presented in Table 1-3.  The build out percentage was 

determined by dividing the build out connection count by each of the five year planning study 

increments.  The current build out percentage of the City is 47% and is estimated to reach 98% 

by the year 2040.  Complete results are presented in Graph 1-1. 
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Graph 1-1:  Total City Wide Build Out Percentage 
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Water Demand for the 30-Year Planning Period 

 

A key step in this Study is the development of population/water demands projections for each 

entity in the Study area.  Data on existing water usage was collected from several sources to form 

the basis of the projections for future demand.  Data from the Joint GRP was used, along with 

additional data acquired from the utility districts not participating in the Joint GRP, to prepare 

the existing and projected water demands within the Study area.   

 

In using the same process as the Joint GRP, the average water usage per connection per month 

was multiplied by the total number of connections.  The monthly water usage for all districts was 

summed and multiplied by 12 months to obtain the annual water usage.  The data for the average 

water usage per connection was obtained from the Joint GRP, or directly from the utility 

districts, if provided.   

 

The current water demand is 12.4 MGD for the Study area with a projected water demand in year 

2040 of 26.7 MGD and a build-out demand of 27.3 MGD.  Table 1-6 shows the current and 

projected water demand for each utility district and the total for the Study area.  

 
Table 1-6 

Current and Projected Monthly Water Demand 

District 

Average 

Usage Per 

Connection 

Per Month 

(Gallons) 

Current 

Water 

Demand 

(2010) 

2015 2020 2025 2030 2035 2040 

Build Out 

Water 

Demand 

Sienna 

Plantation 

Management 

District 

64,350 4,440,150 5,405,400 9,652,500 14,478,750 19,305,000 24,131,250 28,957,500 29,150,550 

Sienna 

Plantation 

MUD #1 

81,425 1,465,650 1,465,650 1,547,075 1,628,500 1,709,925 1,872,775 2,035,625 2,035,625 

Sienna 

Plantation 

MUD #2 

14,618 26,078,512 26,078,512 26,078,512 26,078,512 26,078,512 26,078,512 26,078,512 26,078,512 

Sienna 

Plantation 

MUD #3 

14,618 35,887,190 35,887,190 35,887,190 35,887,190 35,887,190 35,887,190 35,887,190 35,887,190 

Sienna 

Plantation 

MUD #4, 5, 

6, 7 

14,618 0 8,770,800 38,006,800 81,860,800 125,714,800 146,180,000 146,180,000 146,180,000 

Sienna 

Plantation 

MUD #10 

14,618 20,114,368 26,253,928 29,177,528 32,101,128 35,024,728 35,565,594 35,565,594 35,565,594 

Sienna 

Plantation 

MUD #12 

14,618 2,207,318 3,435,230 7,996,046 15,889,766 20,801,414 21,035,302 21,035,302 21,035,302 

Sienna 

Plantation 

MUD #13 

14,618 0 0 2,411,970 6,431,920 10,451,870 14,471,820 17,453,892 17,453,892 

Fort County 22,008 22,338,120 32,197,704 34,112,400 34,112,400 34,112,400 34,112,400 34,112,400 34,112,400 
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Table 1-6 

Current and Projected Monthly Water Demand 

District 

Average 

Usage Per 

Connection 

Per Month 

(Gallons) 

Current 

Water 

Demand 

(2010) 

2015 2020 2025 2030 2035 2040 

Build Out 

Water 

Demand 

Bend MUD 

#129 

Fort Bend 

County MUD 

#149 

11,873 1,484,125 11,516,810 20,184,100 20,184,100 20,184,100 20,184,100 20,184,100 20,184,100 

Blue Ridge 

West MUD 
11,538 28,775,772 28,879,614 28,925,766 28,925,766 28,925,766 28,925,766 28,925,766 28,948,842 

First Colony 

MUD #9 
12,372 33,119,844 33,738,444 34,357,044 34,975,644 35,594,244 36,212,844 36,831,444 40,827,600 

Fort Bend 

County MUD 

#115 

22,008 12,060,384 12,478,536 12,764,640 12,764,640 12,764,640 12,764,640 12,764,640 12,764,640 

Fort Bend 

County MUD 

#26 

8,393 12,455,212 12,455,212 12,505,570 12,589,500 12,673,430 12,757,360 12,841,290 18,002,985 

Fort Bend 

County MUD 

#42 

12,825 16,710,975 18,057,600 19,327,275 19,327,275 19,327,275 19,327,275 19,327,275 19,327,275 

Fort Bend 

County MUD 

#46 

16,620 12,814,020 15,955,200 17,201,700 17,201,700 17,201,700 17,201,700 17,201,700 17,833,260 

Fort Bend 

County MUD 

#47 

12,783 6,813,339 10,545,975 12,041,586 12,041,586 12,041,586 12,041,586 12,041,586 12,783,000 

Fort Bend 

County MUD 

#48 

12,783 8,104,422 8,193,903 9,152,628 10,699,371 12,233,331 13,767,291 15,301,251 17,512,710 

Fort Bend 

County MUD 

#49 

26,448 8,992,320 9,415,488 9,627,072 9,785,760 9,918,000 10,050,240 10,182,480 10,473,408 

Meadowcreek 

MUD 
8,762 7,780,656 8,174,946 8,262,566 8,350,186 8,437,806 8,525,426 8,613,046 8,630,570 

Palmer 

Plantation 

MUD #1 

26,448 15,842,352 17,984,640 18,566,496 18,698,736 18,830,976 18,963,216 19,095,456 21,105,504 

Palmer 

Plantation 

MUD #2 

14,003 11,384,439 12,210,616 12,518,682 12,658,712 12,798,742 12,938,772 13,078,802 14,003,000 

Quail Valley 

Utility 

District 

10,940 48,387,620 48,387,620 48,475,140 49,383,160 49,383,160 49,383,160 49,383,160 49,383,160 

Thunderbird 

Utility 

District 

10,344 19,819,104 19,819,104 19,881,168 19,984,608 20,088,048 20,191,488 20,294,928 20,543,184 

Mustang 

Bayou USA 
11,873 7,705,577 15,909,820 24,339,650 32,769,480 36,141,412 36,141,412 36,141,412 37,732,394 

Mustang 

Bayou USA 

Phase 2 

11,873 0 0 16,206,645 43,217,720 70,228,795 97,239,870 107,984,935 107,984,935 

Harris County 

MUD #122 
8,190 3,357,900 3,931,200 4,504,500 5,094,180 5,675,670 5,847,660 5,847,660 5,847,660 

Southwest 

Harris County 

MUD #1 

5,310 2,798,370 3,632,040 4,471,020 5,310,000 6,143,670 6,982,650 6,982,650 6,982,650 
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Table 1-6 

Current and Projected Monthly Water Demand 

District 

Average 

Usage Per 

Connection 

Per Month 

(Gallons) 

Current 

Water 

Demand 

(2010) 

2015 2020 2025 2030 2035 2040 

Build Out 

Water 

Demand 

Harris County 

WC&ID - 

Fondren Road 

6,750 6,864,750 7,614,000 8,451,000 9,510,750 10,354,500 10,570,500 10,570,500 10,570,500 

Total 

Monthly 

Water 

Demand 

(Gallons)  

 377,802,489 438,395,182 526,634,269 631,941,840 728,032,690 789,351,799 810,900,096 828,940,442 

Total Water 

Demand 

(MGD)  

12.4 14.4 17.3 20.8 23.9 26.0 26.7 27.3 

 

Existing Water Distribution and Treatment Facilities 

 

The existing water production and distribution facilities vary throughout the Study area.  This is 

largely because each entity was created and developed at different times, with different growth 

rates, and with different design criteria.  The various ages, technologies, and design methods can 

also be attributed to these reasons.  The data for the existing infrastructure described herein were 

developed from information provided by each utility district, the City’s GIS database, and from 

the Texas Commission on Environmental Quality (TCEQ).   

 

However, more detailed information on the age, condition, and remaining useful life of the 

individual water plants and various distribution system components was not readily available 

during the development of this Study.  The City is in the process of updating their GIS database 

with specific data on the age and capacity of all the existing components and it will be available 

in the future for more detailed master planning and design efforts.  Data that was collected and 

considered on the existing water wells, WTPs, and the various utility district distribution systems 

is presented in this section. 

 

Groundwater Wells 

 

The majority of the water supplied to the utility districts within the Study area comes from 

groundwater.  Currently only a few of the northern most utility districts are receiving surface 

water from the City of Houston, which include Harris County WC&ID - Fondren Road, 

Southwest Harris County MUD #1 and Harris County MUD #122.  Almost all of the districts 

operate their own well as a means to supply this groundwater.  There are a total of 28 existing 

public wells within the planning area.  Data on the wells was obtained from the Joint GRP and 

the utility districts and is presented in Table 1-9.  A map of these wells is contained in Exhibit 1-

3.  The wells located in Fort Bend County are identified by the FBSD well number and the wells 

located in Harris County are identified by the TWDB state well number. 
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Table 1-9 

Existing Water Wells 

 

District Well # Location Drill Date Depth 
Tested 

GPM 

Rated 

GPM 

1 Sienna Plantation MUD #1 812 Murray Ct. N/A N/A N/A N/A 

2 “ 958 McMahon Way N/A N/A N/A N/A 

3 “ 1194 Scanlan Trace 7/20/2005 1930 1200 1200 

4 “ 1078 Mckever Rd. 1/15/2004 1311 1566 1500 

5 “ 1258 7738 ½ Fallen Leaf 7/23/2008 1930 1520 1500 

6 Blue Ridge West MUD 105 1415 FM 2234 1/10/1975 1262 1461 1400 

7 “ 106 903 Manor Glen 1980 772 542 500 

8 First Colony MUD #9 279 Ringrose Dr. 5/15/1984 1205 2170 2100 

9 Fort Bend MUD #115 1025 20425 University Blvd. 9/12/2001 923 1510 1905 

10 Fort Bend MUD #149 1335 5603 1/2 Rising Walk Lane 11/18/2009 1140 0 1711 

11 Fort Bend MUD #26 1228 1812 Fresh Meadows 1/9/2006 1150 1694 1600 

12 Fort Bend MUD #42 234 1819 1/2 Lake Winds 10/23/1984 1092 1595 1700 

13 Fort Bend MUD #46 170 4835 Thompson Ferry Rd. 5/17/1985 1065 1000 1000 

14 Fort Bend MUD #47 & #48 149 Senior Rd. 10/24/1983 600 1000 1000 

15 Meadowcreek MUD 944 3100 N.  Park 9/11/2000 1106 815 800 

16 Palmer Plantation MUD #1 264 4335 Crown Valley 5/13/1983 1225 1168 1000 

17 Palmer Plantation MUD #2 867 1603 Lake Olympia Pkwy 1983 1225 1200 1200 

18 Quail Valley Utility District 257 2935 Blue Lakes Ln. 1977 1320 1300 2100 

19 “ 258 2935 Blue Lakes Ln. 1969 1200 0 500 

20 “ 259 2143 Cartwright 1972 1077 1353 1400 

21 “ 260 1930 Rothwell 1978 1325 2252 2300 

22 Thunderbird Utility District 261 6605 Highway 6 1972 1074 1170 1200 

23 “ 262 3003 Glenn Lakes Dr. 1976 1157 849 850 

24 “ 263 1455 Turtle Creek 1975 1314 674 800 

25 
Southwest Harris County 

MUD #1 
6520912 7843 LaRochelle 5/13/1980 772 520 500 

26 
Harris County WC&ID - 

Fondren Road 
6520909 11802 McClain 11/12/1970 1167 1234 1260 

27 “ 6520915 13455 Beltway 8 3/13/1987 980 855 850 

28 Missouri City 1203 Watts Plantation Dr. 9/1/2005 1384 2163 2200 
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Technical Memorandum - Task II - Determination of Water System Demands  

City of Missouri City Regional Water & Wastewater Planning Study 

 
Water Treatment 

 

There are currently 24 WTPs operating within the Study area.  In addition to these the City is 

currently constructing a RWTP located in Sienna Plantation.  This plant will begin operations in 

2012.  Exhibit 1-4 shows the location of the existing WTPs within the Study area.  Total water 

treatment capacity currently available is 49.54 MGD.  All of the WTPs use groundwater as a 

source.  The smallest water treatment plant is Fort Bend County MUD #149 at 0.648 MGD while 

the largest belongs to the QVUD with a total capacity of 8.524 MGD.  Table 1-10 shows the 

existing water treatment plants for the Study area. 

 
Table 1-10 

Existing Water Treatment Plants 

Number Name Location 
Current Permitted 

Capacity 

1 Blue Ridge West MUD WTP #1 1415 FM 2234 
3.168 MGD 

2 Blue Ridge West MUD WTP #2 903 Manor Glen 

3 First Colony MUD #9 WTP Ringrose Dr. 3.024 MGD 

4 Fort Bend County MUD #26 WTP 1812 Fresh Meadows 2.728 MGD 

5 Fort Bend County MUD #42 WTP 1819 1/2 Lake Winds 2.304 MGD 

6 Fort Bend County MUD #46 WTP 4835 Thompson Ferry Rd. 1.440 MGD 

7 Fort Bend County MUD #115 WTP 20425 University Blvd. 2.174 MGD 

8 Fort Bend County MUD #149 WTP Maverick Bend Ln. 0.648 MGD 

9 Harris County WC&ID - Fondren Road WTP #1 11802 1/2 McClain Blvd. 
3.760 MGD 

10 Harris County WC&ID - Fondren Road WTP #2 9380 S. Sam Houston Pkwy. W. 

11 Meadowcreek MUD WTP 3100 N. Park 1.158 MGD 

12 Mustang Bayou WTP Watts Plantation 3.159 MGD 

13 Palmer Plantation MUD #1 WTP 4335 Crown Valley 2.138 MGD 

14 Palmer Plantation MUD #2 WTP 1603 Lake Olympia Pkwy. 1.728 MGD 

15 Quail Valley Utility District WTP #1 2935 Blue Lakes Ln. 

8.524 MGD 16 Quail Valley Utility District WTP #2 2143 Cartwright 

17 Quail Valley Utility District WTP #3 1930 Rothwell 

18 Sienna WTP #1 Murray Ct. 
7.380 MGD 

19 Sienna WTP #2 Mckeever 

20 Southwest Harris County MUD #1 WTP 7843 Larochelle Cr. 0.748 MGD 

21 Thunderbird Utility District (System 1) WTP #1 6605 Highway 6 
3.060 MGD 

22 Thunderbird Utility District (System 1) WTP #2 3003 Glenn Lakes Dr. 

23 Thunderbird Utility District (System 2) WTP #1 1455 Turtle Creek 0.959 MGD 

24 Vicksburg Joint Powers WTP 2775 Senior Rd. 1.440 MGD 

Total Permitted Capacity = 49.540 MGD 
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City of Missouri City Regional Water & Wastewater Planning Study 

 
Water Distribution 

 

The existing water distribution system for the Study area consists of approximately 410 miles of 

water transmission and distribution piping of various sizes, types and ages.  Each utility district 

is responsible for construction and maintenance of its individual distribution system.  Age, 

condition, type and sizing of water lines were evaluated in this study only to the extent of 

determining necessary improvements when considering potential consolidation alternatives.  

Further evaluation of the individual systems would require the development of a City-wide 

system model, which was not included in the scope of this Study. 

 

In addition to the normal distribution piping for each utility district water system, interconnects 

have been constructed between many of the existing distribution systems.  These interconnects 

provide the capability to transfer treated water from one utility district to another.  See Exhibit 1-

4 for a map of the existing distribution lines and Exhibit 1-5 for the locations of existing system 

interconnects and major transmission lines throughout the Study area.  Each interconnect on 

Exhibit 1-5 has been numbered and information about each interconnect can be found in Table 1-

11. 
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Table 1-11 

Existing Water System Interconnects 

 

District 
 

District 

Metered 

Connection 

(Y or N) 

Valved 

Connection 

(Y or N) 

Valve 

Position 

(Open or 

Closed) 

Size 
Water 

Type 

1 Mustang Bayou USA to Fort Bend County MUD #47 & #48 Y Y Closed 12" GW 

2 Mustang Bayou USA to Sienna Plantation MUD #1 Y Y Closed 24" GW 

3 Fort Bend County MUD #129 to Fort Bend County MUD #149 N Y Open 12" GW 

4 Fort Bend County MUD #129 to Fort Bend County MUD #149 N Y Open 12" GW 

5 Fort Bend County MUD #49 to Palmer Plantation MUD #1 & #2 N N Open 12" GW 

6 Fort Bend County MUD #129 to Fort Bend County MUD #115 N Y Open 12" GW 

7 Fort Bend County MUD #46 to Palmer Plantation MUD #1 &  #2 N Y Closed 8" GW 

8 Palmer Plantation MUD #1 & #2 to Thunderbird Utility District N Y Closed 10" GW 

9 Palmer Plantation MUD #1 & #2 to Thunderbird Utility District N Y Closed 12" GW 

10 Quail Valley Utility District to Thunderbird Utility District #1 N Y Closed 12" GW 

11 Quail Valley Utility District to Palmer Plantation MUD #1 & #2 N Y Closed 12" GW 

12 Palmer Plantation MUD #1 & #2 to Quail Valley Utility District N Y Closed 8" GW 

13 Palmer Plantation MUD #1 & #2 to Quail Valley Utility District N Y Closed 12" GW 

14 Quail Valley Utility District to Thunderbird Utility District #2 N Y Closed 8" GW 

15 Quail Valley Utility District to Thunderbird Utility District #2 N Y Closed 8" GW 

16 Quail Valley Utility District to Thunderbird Utility District #2 N Y Closed 6" GW 

17 Quail Valley Utility District to Thunderbird Utility District #1 N Y Closed 8" GW 

18 Quail Valley Utility District to Thunderbird Utility District #1 N Y Closed 8" GW 

19 Quail Valley Utility District to Thunderbird Utility District #1 N Y Closed 6" GW 

20 Thunderbird Utility District to First Colony MUD #9 N Y Open 12" GW 

21 Fort Bend County MUD #46 to Fort Bend County MUD #115 N Y Open 12" GW 

22 Fort Bend County MUD #115 to First Colony MUD #9 N Y Open 12" GW 

23 First Colony MUD #9 to City of Sugar Land N Y Open 12" GW 

24 Quail Valley Utility District to Fort Bend WC&ID No. 2 N Y Closed 8" SW 

25 Fort Bend County MUD #42 to First Colony MUD #9 N Y Open 12" GW 

26 Meadowcreek MUD to Quail Valley Utility District N Y Closed 8" GW 

27 Meadowcreek MUD to Quail Valley Utility District N Y Closed 12" GW 

28 Meadowcreek MUD to Quail Valley Utility District N Y Closed 12" GW 

29 Meadowcreek MUD to Fort Bend County MUD #26 N Y Closed 8" GW 

30 Fort Bend County MUD #26 to Thunderbird Utility District N Y Closed 8" GW 

31 Fort Bend County MUD #26 to Blue Ridge West MUD Y Y Closed 12" GW 

32 Blue Ridge West MUD to Fort Bend County MUD #26 Y Y Closed 12" GW 

33 Fort Bend County MUD #42 to Quail Valley Utility District N Y Closed 12" GW 

34 Fort Bend County MUD #42 to Quail Valley Utility District N Y Closed 8" GW 

35 Fort Bend County MUD #42 to Quail Valley Utility District N Y Closed 12" GW 

36 Fort Bend County MUD #42 to First Colony MUD #9 N Y Open 12" GW 

37 Blue Ridge West MUD to Fort Bend County WC&ID No. 2 Y Y Closed 10" SW 
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Table 1-11 

Existing Water System Interconnects 

 

District 
 

District 

Metered 

Connection 

(Y or N) 

Valved 

Connection 

(Y or N) 

Valve 

Position 

(Open or 

Closed) 

Size 
Water 

Type 

38 Harris County MUD #122 to Fort Bend County WC&ID No. 2 Y Y Open 12" SW 

39 Harris County MUD #122 to City of Houston Y Y Closed 12" SW 

40 Southwest Harris County MUD #1 to Harris County WC&ID - Fondren Road N Y Closed 6" GW 

41 Southwest Harris County MUD #1 to City of Houston Y Y Open 12" SW 

42 
Harris County WC&ID - Fondren 

Road 
to City of Houston Y Y Open 12" SW 

43 Southwest Harris County MUD #1 to Harris County WC&ID - Fondren Road Y Y Closed 8" GW 

 

As more systems change from groundwater sources to surface water sources, the interconnects 

between the systems should be evaluated.  Fort Bend County WC&ID #2 has recently converted 

from groundwater sources to surface water sources, and the City of Sugar Land is in the process 

of converting to surface water sources.  The disinfection residual in the distribution system for 

systems using surface water sources is generally chloramines.  Many of the systems that utilize 

groundwater sources use free chlorine in their distribution system.  An interconnection between a 

distribution systems utilizing free chlorine with one utilizing chloramines is not advisable since 

the disinfection residual in the distribution system can no longer be tracked correctly once the 

chemicals are mixed.    

 

Therefore, interconnects to either Fort Bend County WC&ID #2 or City of Sugar Land would be 

advisable only with systems that utilize chloramines in their distribution system.  The Technical 

Memorandum for Task IV will include further discussion on the potential disinfection 

conversion from free chlorine to chloramines at some of the utility districts within the Study 

area, including the associated costs for conversion.     

 

Water System Storage 

 

Storage was also evaluated throughout the City’s water system with regard to other potential 

improvements in efficiency and/or safety.  The TCEQ has specific requirements with regard to 

minimum provided ground storage and elevated or pressure storage for water systems in Texas.  

TCEQ has a minimum requirement of 200 gallons of total storage per connection, with half of 

the storage capacity (100 gallons per connection) being provided either as elevated storage (from 

an elevated storage tank) or as pressure storage (from a hydropneumatic tank). 

 

Two issues were observed in the review of water storage in the existing utility district WTPs 

located throughout the Study area.  The first issue is that insufficient ground storage was 

available at several of the WTPs though construction and active operation of interconnections 

with nearby systems can alleviate the demand for individual ground storage in many cases.   
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A second issue is the observation that almost all of the existing WTPs in the Study area utilize 

pressure storage via hydropneumatic tanks, which tend to be energy-intensive to operate, 

whereas elevated storage tanks (EST) require very little energy to operate.  Currently, only the 

Blue Ridge West MUD and Quail Valley UD own and operate EST tanks.  Further discussion of 

ground and pressure/elevated storage is included in the Technical Memorandum for Task V. 
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This Technical Memorandum summarizes the findings of Task III of the City of Missouri City 

Regional Water and Wastewater Planning Study (the Study).  The focus of Task III of the Study 

is the preparation of Water Distribution System Alternatives for the Study area.   

 

Activities in Task III included the following: 

 

 Developing a technical memorandum summarizing the water distribution system 

alternatives for 5-year increments through the year 2040 to serve existing and future 

growth. 

 

Water Distribution System Alternatives 

 

Water System Interconnection Alternatives 

 

The following proposed water interconnect locations are shown in Exhibit 2-2.   

 

Interconnect First Colony MUD #9 with Fort Bend County MUD #115 

 

The proposed scope for this alternative is a 12-inch water line interconnection from the south 

portion of First Colony MUD #9 to Fort Bend County MUD #115. This interconnect should 

provide increased pressure in the southern areas of First Colony MUD #9, as well as increased 

fire protection.   

 

While Fort Bend County MUD #115 is not anticipated to be converted to treated surface water 

via the RWTP until Phase III (2025), the conversion from chlorine to chloramines will need to be 

incorporated into this project if the City decides to complete this project ahead of Phase III of the 

RWTP. 

 
Table 4-1 

First Colony MUD #9 & Fort Bend County MUD #115 Interconnect Cost Estimate 

Item Description Unit Qty Unit Cost Total Cost 

1 12-Inch Wet Connect EA 2 $2,500.00  $5,000.00  

2 12-Inch C-900 PVC Water line by Trenchless LF 100 $200.00  $20,000.00  

3 12-Inch C-900 PVC Water line by Open Cut LF 20 $150.00  $3,000.00  

4 

Chloramine Conversion, including new flow 

control and chemical feed building, chemical 

feed and control system 

LS 1 $400,000.00  $400,000.00  

Subtotal $428,000.00  

Contingencies (20%) $86,000.00  

Engineering & Testing (18%) $93,000.00  

Total Estimated Capital Cost $607,000.00  

Notes: 

1 - This estimate does not include costs for acquisition of Easements from property owners. 
2 - This estimate does not include costs for dewatering of the water line or the bore pits. 
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Mustang Bayou WTP System and Sienna Plantation System Interconnect No. 2  

The proposed scope is a 16 and/or 12-inch waterline interconnection from Vicksburg Drive to 

Christus Drive along SH 6. This interconnection would provide a second interconnection 

between the two systems and provide future service to currently undeveloped property along SH 

6. This interconnection should further improve operation of both systems for more consistent 

pressures, water quality, and fire protection.  Construction should completed adjacent to 

undeveloped areas as well to avoid future conflicts as the area develops.  These improvements 

could potentially result in needing minor upgrades to plant facilities to fully realize the benefits. 

 
Table 4-2 

Mustang Bayou & Sienna Plantation Interconnect No. 2 Cost Estimate 

Item Description Unit Qty Unit Cost Total Cost 

1 16 inch water line LF 2,150 $33.00  $70,950.00  

2 12 inch water line LF 4,362 $28.00  $122,136.00  

3 
Bore of 18 inch steel casing (includes casing 

pipe only) 
LF 775 $350.00  $271,250.00  

4 Trench Safety & Testing of Water line LF 7,287 $2.00  $14,574.00  

5 
Utility Spoils (includes Disposal adjacent to 
water line construction) 

CY 1,200 $2.50  $3,000.00  

6 Water meter for Interconnect EA 1 $25,000.00  $25,000.00  

7 Butterfly or Gate Valves EA 7 $2,500.00  $17,500.00  

8 Flushing Valves EA 18 $2,200.00  $39,600.00  

Subtotal $564,000.00  

Contingencies (20%) $113,000.00  

Engineering & Testing (18%) $122,000.00  

Total Estimated Capital Cost $799,000.00  

Notes: 

1 - This estimate does not include costs for acquisition of Easements from property owners.  
2 - This estimate assumes there is adequate room for the water line to fit within the existing Right-of-Way (ROW.)  

3 - This estimate assumes there are no conflicts with the existing dry utilities within the SH6 ROW. 
4 - This estimate assumes the scope of construction will be approved by TXDOT. 

5 - This estimate does not include costs for dewatering of the water line or the bore pits. 

6 - This estimate assumes there are no conflicts with existing potential jurisdictional wetlands.  Permitting costs are not 
included. 
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Mustang Bayou WTP System and Sienna Plantation System Interconnect No. 3  

 

The proposed scope is a 12-inch waterline along Trammel Fresno Road from SH 6 to Sienna 

Parkway. This interconnection would provide the third interconnection between the two water 

distribution systems and allow the existing residential acreage lot development south of Trammel 

Fresno to be converted off their existing individual well systems.  This interconnection should 

further improve operation of both systems for more consistent pressures, water quality, and fire 

protection.  These improvements could potentially result in needing minor upgrades to plant 

facilities to fully realize the benefits. 

 
Table 4-3 

Mustang Bayou & Sienna Plantation Interconnect No. 3 Cost Estimate 

Item Description Unit Qty Unit Cost Total Cost 

1 12 inch water line LF 3,403 $28.00  $95,284.00  

2 
Bore of 18 inch steel casing across SH6 (includes 

casing pipe only) 
LF 230 $350.00 $80,500.00 

3 
12 inch steel water line across Oyster Creek to be 

bored 
LF 550 $325.00  $178,750.00  

4 Dewatering of bore pit for Oyster Creek Bore EA 2 $20,000.00  $40,000.00  

5 Trench Safety & Testing of Water line LF 3,953 $2.00  $7,906.00  

6 
Utility Spoils (includes Disposal adjacent to water 

line construction) 
CY 1,000 $2.50  $2,500.00  

7 Water meter for Interconnect EA 1 $25,000.00  $25,000.00  

8 Butterfly or Gate Valves EA 7 $2,500.00  $17,500.00  

9 Flushing Valves EA 16 $2,200.00  $35,200.00  

Subtotal $483,000.00  

Contingencies (20%) $96,600.00  

Engineering & Testing (18%) $104,500.00  

Total Estimated Capital Cost $683,500.00  

Notes: 

1 - This estimate does not include any costs for acquisition of Easements from property owners.  

2 - This estimate assumes there is adequate room for the water line to fit within the existing ROW. 
3 - This estimate assumes there are no conflicts with the existing dry utilities within the SH6 ROW. 

4 - This estimate assumes there are no conflicts with the existing dry utilities within the Trammel Fresno ROW. 

5 - This estimate assumes there are no conflicts with existing potential jurisdictional wetlands.  Permitting costs are not included. 
6 - This estimate does not include any costs for dewatering of the water line only the bore pits at Oyster Creek. 
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Sienna Plantation Water System Internal Interconnect  

 

The proposed scope is a 12-inch waterline along SH 6 between the commercial development at 

Sienna Parkway and the commercial development at Sienna Ranch Road. This interconnection 

should improve operation of both systems for more consistent pressures, water quality, and fire 

protection.  These improvements could potentially result in needing minor upgrades to plant 

facilities to fully realize the benefits. 

 
Table 4-4 

Sienna Plantation Internal Interconnect Cost Estimate 

Item Description Unit Qty Unit Cost Total Cost 

1 12 inch water line LF 950 $28.00  $26,600.00  

2 
12 inch steel water line across Oyster Creek (by 

bore) 
LF 550 $325.00  $178,750.00  

3 Dewatering of bore pit for Oyster Creek Bore EA 2 $20,000.00  $40,000.00  

4 
18 inch bore across SPLID levee (includes casing 

and no carrier pipe) 
LF 131 $375.00  $49,125.00  

5 Trench Safety & Testing of Water line LF 1,500 $2.00  $3,000.00  

6 
Utility Spoils (includes Disposal adjacent to water 
line construction) 

CY 1,000 $2.50  $2,500.00  

7 Concrete collar for crossing levee EA 2 $5,000.00  $10,000.00  

8 Butterfly or Gate Valves EA 2 $2,500.00    

9 Flushing Valves EA 6 $2,200.00  $13,200.00  

Subtotal $323,000.00  

Contingencies (20%) $65,000.00  

Engineering & Testing (18%) $70,000.00  

Total Estimated Capital Cost $458,000.00  

Notes: 

1 - This estimate does not include costs for acquisition of Easements from property owners.  
2 - This estimate assumes there is adequate room for the water line to fit within the existing ROW. 

3 - This estimate assumes there are no conflicts with the existing dry utilities within the SH6 ROW. 

4 - This estimate assumes there are no conflicts with existing potential jurisdictional wetlands.  Permitting costs are not 
included.   

5 - This estimate does not include any costs for dewatering of the water line only the bore pits at Oyster Creek. 
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Sienna Plantation System and Palmer Plantation System Interconnect No. 1  

 

This proposed project includes a 12-inch water line interconnect across SH 6. This 

interconnection would provide the only emergency interconnection between the Sienna system 

and the Palmer Plantation system. The benefit would be for emergency conditions and would 

provide both systems with a backup water supply if a problem ever occurred.   

 
Table 4-5 

Sienna Plantation & Palmer Plantation Interconnect No. 1 Cost Estimate 

Item Description Unit Qty Unit Cost Total Cost 

1 12 inch water line LF 300 $28.00  $8,400.00  

2 
Bore of 18 inch steel casing across SH6 

(includes casing pipe only) 
LF 300 $350.00  $105,000.00  

3 Trench Safety & Testing of Water line LF 300 $2.00  $600.00  

4 
Utility Spoils (includes Disposal adjacent to 
water line construction 

CY 50 $2.50  $125.00  

5 Concrete collar for crossing levee EA 2 $5,000.00  $10,000.00  

6 Butterfly or Gate Valves EA 2 $2,500.00  $5,000.00  

7 Water meter for Interconnect EA 1 $25,000.00  $25,000.00  

8 Chloramine Conversion of Palmer Plantation LS 2 $250,000.00  $500,000.00  

Subtotal $655,000.00  

Contingencies (20%) $131,000.00  

Engineering & Testing (18%) $141,500.00  

Total Estimated Capital Cost $927,500.00  

Notes: 

1 - This estimate assumes there is adequate room for the water line to fit within the existing ROW. 

2 - This estimate assumes there are no conflicts with the existing dry utilities within the SH6 ROW. 

3 - This estimate assumes there are no conflicts with any existing potential jurisdictional wetlands.  Permitting costs are not 

included.   
4 - This estimate does not include costs for dewatering of the water line or the bore pits. 
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Silver Ridge Development and Sienna Plantation Water System Interconnect No. 1  

 

This proposed project includes extending a 12-inch water line across Sienna Parkway to the 

Silver Ridge development.  This would provide a source of treated surface water, once Sienna 

Plantation MUD #1 converts to surface water, to the Silver Ridge residents as this system is 

currently operated on a community well system. 

 

Typically, the TCEQ requires that a community supplied by a community well distribution 

system be converted over to treated surface water when it becomes available to the community.  

However, as many of the service areas within the Study area will continue to remain on 

groundwater, it has not been determined whether converting the Silver Ridge system over to 

treated surface water can be accomplished efficiently and/or cost-effectively.  Therefore, a more 

detailed evaluation (preferably including modeling) of the Silver Ridge system would need to be 

completed to confirm whether or not the existing Sienna Plantation water system in the area 

could provide adequate volumes and pressure for the Silver Ridge development.  In addition, a 

cost analysis would need to be performed to compare potential revenues with the cost of 

improvements within the Silver Ridge system to determine if interconnecting the system to 

Sienna Plantation is worthwhile provided the TCEQ ultimately does not require it. 

 
Table 4-6 

Silver Ridge Development & Sienna Plantation Interconnect No. 1 Cost Estimate 

Item Description Unit Qty Unit Cost Total Cost 

1 12 inch water line LF 150 $40.00  $6,000.00  

2 18 inch steel water line casing across SH6 LF 150 $350.00  $52,500.00  

3 16 inch x 12 inch tapping sleeve and valve EA 1 $3,000.00  $3,000.00  

4 Dewatering of bore pit EA 2 $8,000.00  $16,000.00  

5 Trench Safety & Testing of Water line LF 150 $2.00  $300.00  

6 Butterfly or Gate Valves EA 2 $2,500.00  $5,000.00  

7 Water meter for Interconnect EA 1 $25,000.00  $25,000.00  

8 
Utility Spoils (includes Disposal adjacent to 

water line construction) 
CY 50 $2.50  $125.00  

Subtotal $108,000.00  

Contingencies (20%) $22,000.00  

Engineering & Testing (18%) $24,000.00  

Total Estimated Capital Cost $154,000.00  

Notes: 

1 - This estimate assumes there is adequate room for the water line to fit within the existing ROW. 

2 - This estimate assumes there are no conflicts with the existing dry utilities within the Sienna Parkway ROW. 
3 - This estimate does not include running of line pipe within the Silver Ridge Development. 

4 - This estimate does not include costs for increased plant capacity which may be required to service the development. 

 

  



Technical Memorandum - Task III - Water Distribution System Alternatives  

City of Missouri City Regional Water & Wastewater Planning Study 

 
Fort Bend County MUD #149 & Sienna Plantation MUD #1 Interconnect No. 1  

 

This proposed project includes extending a 12-inch water line across the Flat Bank Creek 

Diversion Channel between the Sienna Plantation and Riverstone water systems along Sienna 

Springs Blvd. This would provide an additional source of water to both systems.  In order to 

connect to Sienna Plantation MUD #1, chloramine conversion would be required prior to startup 

of the proposed interconnection.  After the surface water conversion, operation of the 

interconnection should be able to provide additional pressure maintenance between the two 

systems. 

 
Table 4-7 

Fort Bend County MUD #149 & Sienna Plantation MUD #1 Interconnect No. 1 

Cost Estimate 

Item Description Unit Qty Unit Cost Total Cost 

1 12-Inch Wet Connect EA 2 $2,500.00  $5,000.00  

2 12-Inch Steel Water line by Pipe Bridge LF 500 $300.00  $150,000.00  

3 12-Inch C-900 PVC Water line by Open Cut LF 20 $125.00  $2,500.00  

4 Chloramine Conversion of Riverstone WP EA 1 $250,000.00  $250,000.00  

Subtotal $408,000.00  

Contingencies (20%) $82,000.00  

Engineering & Testing (18%) $89,000.00  

Total Estimated Capital Cost $579,000.00  

Notes: 

1 - This estimate does not include  costs for acquisition of Easements from property owners.  
2 - This estimate assumes there are no conflicts with any existing potential jurisdictional wetlands.  Permitting costs 

are not included.   

 

Blue Ridge West Municipal Utility District  

 

In this project an existing interconnection already exists, though it has been used in the past only 

for emergency purposes.  Therefore, completion of this project would only require the permanent 

opening of the interconnection between Fort Bend County MUD #26 and Blue Ridge West, 

which is located at the intersection of Texas Parkway and Settegast Blvd. 

 

Blue Ridge West Municipal Utility District  

 

In this project an existing interconnection already exists, though it has been used in the past only 

for emergency purposes.  Therefore, completion of this project would only require the permanent 

opening of the 10-inch interconnection between Fort Bend County WC&ID No.2 and Blue Ridge 

West MUD located at the intersection of Texas Parkway at Independence Road.  Prior to 

permanently opening this interconnection Blue Ridge West MUD would be required to convert 

to chloramines. 
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Fort Bend County MUD No. 7 & 48  

 

Fort Bend County MUD #s 47 & 48 have finalized a water consolidation agreement with the 

City. This agreement involved permanently opening the 12-inch interconnection between the two 

water systems supplied by the Vicksburg WTP and the Mustang Bayou WTP.  

 

Interconnect Mustang Bayou and Sienna Plantation  

 

In this project an interconnection already exists, though it has been used in the past only for 

emergency purposes.  Therefore, completion of this project would only require the permanent 

opening of the 24-inch Watts Plantation interconnect between the Mustang Bayou Service area 

and Sienna Plantation.  Additional modeling of the two systems will be required to determine 

improvements necessary to operate the combined system, as preliminary information from the 

Sienna Plantation MUD #1 engineer indicates that higher pressures in the Sienna system will 

only allow water to flow to the Mustang Bayou system. 

 

Interconnect Mustang Bayou and Palmer Plantation  

 

This project includes the construction of a new interconnect between the Mustang Bayou service 

area and the Palmer Plantation MUD service area at the intersection of Lake Olympia Parkway 

and the Mustang Bayou Diversion Channel. 

 
Table 4-8 

Mustang Bayou & Palmer Plantation Interconnect Cost Estimate 

Item Description Unit Qty Unit Cost Total Cost 

1 16-Inch Water Line by Open Cut LF 1,250 $65.00  $81,250.00  

2 16-Inch Water Line by Trenchless LF 100 $200.00  $20,000.00  

3 16-Inch Gate Valve & Box EA 4 $6,000.00  $24,000.00  

4 12-Inch Water Line by Open Cut LF 1,200 $50.00  $60,000.00  

5 12-Inch Water Line by Trenchless LF 140 $100.00  $14,000.00  

6 12-Inch Gate Valve & Box EA 4 $2,000.00  $8,000.00  

7 Connection to Existing Water Line EA 2 $1,500.00  $3,000.00  

Subtotal $210,000.00  

Contingencies (20%) $42,000.00  

Engineering & Testing (18%) $46,000.00  

Total Estimated Capital Cost $298,000.00  

Notes: 

1 - This estimate does not include costs for acquisition of Easements from property owners.  

2 - This estimate assumes there are no conflicts with any existing potential jurisdictional wetlands.  Permitting 
costs are not included.   
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Interconnect Mustang Bayou and Quail Valley Utility District  

 

This project includes the construction of a new interconnect between the Mustang Bayou service 

area and Quail Valley UD service area by extending a water main along the proposed future 

Vicksburg Blvd. to the City Regional Park. 

 
Table 4-9 

Mustang Bayou & Quail Valley Interconnect Cost Estimate 

Item Description Unit Qty Unit Cost Total Cost 

1 12-Inch Water Line by Open Cut LF 2,000 $50.00  $100,000.00  

2 
12 inch steel water line across Oyster Creek 

(by bore) 
LF 150 $325.00  $48,750.00  

3 Dewatering of bore pit for Oyster Creek Bore EA 2 $20,000.00 $40,000.00 

4 12-Inch Gate Valve & Box EA 6 $2,000.00  $12,000.00  

5 Connection to Existing Water Line EA 2 $1,500.00  $3,000.00  

Subtotal $204,000.00  

Contingencies (20%) $41,000.00  

Engineering & Testing (18%) $44,000.00  

Total Estimated Capital Cost $289,000.00  

Notes: 

1 - This estimate does not include  costs for acquisition of Easements from property owners.  
2 - This estimate assumes there are no conflicts with any existing potential jurisdictional wetlands.  Permitting costs 

are not included.   

3 - This estimate does not include any costs for dewatering of the water line only the bore pits at Mustang Bayou. 
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Water System Storage Alternatives 

 

The City requested an evaluation of potential new elevated storage tank (EST) locations in order 

to provide a more hydraulic-oriented elevated storage system, as opposed to continuing operation 

of the pressure-driven storage system.  In order to compare the life cycle costs of a 

hydropneumatic pressure tank (HPT) versus that for an EST, the operating process of each 

system and the components required for each system is discussed.  An EST requires only the 

feed pressure from the incoming water to lift water into the elevated tank.  Therefore, during an 

emergency if the nearby WTPs have backup power, then the EST will be filled and will continue 

operation.   

 

A typical HPT system consists of an outer metal shell, inner bladder and an air compressor 

system.  When the HPT needs to be filled, nearby pumps fill the tank with water.  Air 

compressors are used to maintain a specific tank pressure which keeps the inner bladder in 

compression to provide a specific discharge pressure when the HPT lets water out into the 

distribution system.  Similar to the EST system, an HPT still requires water from a nearby 

source, which would require backup power at the water source.  However, backup power is also 

needed for the HPT system to operate the air compressors necessary to maintain tank pressure. 

 

In addition, the typical useful life is fairly different for the two tank systems.  Older types of 

ESTs (such as legged tank, ellipsoid, etc.) were traditionally all constructed of welded steel and 

typically had a useful life of 20-30 years, without completing a major rehabilitation of the 

interior and exterior of the tank.  Newer and more common tank designs include a composite 

tank, which normally consists of a concrete ring structure for the tower, and uses a tradition 

welded steel bowl for the tank.  The useful life of Composite tanks is frequently 30-50 years.  

The concrete structure typically lasts 50 years without major rehabilitative work and the bowl 

normally requires major rehabilitation every 30 years.   

 

On the other hand, HPT systems commonly last between 10-20 years, depending primarily on 

the quality of the inner bladder.  The type of HPT tanks used in many smaller, developer-driven 

WTPs or booster pump stations generally have an average useful life of 15 years.  Due to the low 

cost of HPT tanks, it is common to see a complete HPT tank replacement rather than seeing an 

HPT tank cut open to replace internal components and then re-welded together. 

 

Capital and O&M costs have been developed to assist in comparing potential HPT to an EST as 

shown in Table 2-1.  One proposed storage location (Sienna Plantation No. 1 WTP) is used for 

the cost example.  These costs were developed to provide a comparison between both tank types 

only.   
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In developing the costs for both a new HPT and an EST system, the sizing for each system was 

determined based on TCEQ Chapter 290 design criteria for water systems, including 100 gallons 

per connection for an EST tank, and 20 gallons per connection for an HPT tank.  The number of 

connections served by the Sienna Plantation No. 1 WTP is approximately 12,500.  Therefore, a 

1,250,000 gallon (1.25 MG) EST or 250,000 gallons of HPT storage would be required.   

 

An example calculation for a storage tank at Sienna Plantation WTP No. 1 is as follows: 

 

 Connections served 12,500; 

 

 TCEQ total storage required is 200 gallons per connection with 100 gallons per 

connection provided by elevated storage or 20 gallons per connection provided as 

pressure storage; 

 

 12,500 connections x 100 gallons per connection (elevated storage requirement) = 

1,250,000 gallons with EST capacity = 1.25 MG;  

 

 12,500 connections x 20 gallons per connection (pressure storage requirement) = 250,000 

gallons with HPT capacity = 250,000 gallons. 

 

While the EST could be installed in one location, there are no WTP sites large enough in the 

Study area to support a 250,000 gallon HPT.  The existing HPTs range in size from 5,000-25,000 

gallons.  Therefore, a maximum tank size of 25,000 gallons was used, knowing that HPTs would 

need to continue to be located at multiple WTP sites to provide enough space for the tanks.  The 

proposed HPT and EST life cycle costs are shown in Table 2-1. 

 
Table 2-1 

Cost Comparison for HPT and EST Systems 

Item Description OPCC 
Total 

Capital Cost 

Annual 

O&M Cost 

30-Yr Life 

Cycle Cost 

1 

Construct a new 1.25 MG EST, including 

piping, SCADA and high service pump station 

(HSPS) modifications and site work 

$3,250,000 $4,602,000 $12,500 $4,848,000 

2 

Construct 10 new 25,000 gallon HPT tanks, 

including piping, SCADA and HSPS 

modifications, site work and emergency 

backup power improvements 

$4,500,000 $6,372,000 $98,000 $8,293,000 

Notes: 

1 - Assumes no offsite collection improvements are required. 

2 - Assumes that no other major capital improvements would be necessary during the project life. 

3 - Assumes a 30-yr improvement life, at an interest rate of 3%. 

4 - The HPT estimate assumes constructing HPT tanks at roughly 5 WTP sites, with two tanks at each site. 

5 - The HPT estimate assumes replacing the HPTs once during the 30-yr period. 

6 - The HPT O&M cost allows for operation of the feed pumps, air compressors and backup generators at each WTP site 
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When reviewing ESTs as compared to HPTs with a 15-yr operating life, the savings in 

constructing an EST is clear.  However, if the HPTs were rehabilitated instead of being replaced, 

the cost difference is reduced, though it still appears to be more cost effective to construct an 

EST (Refer to Table 2-2).  

 

Table 2-2 

Supplemental Cost Comparison for HPT and EST Systems 

Item Description OPCC 
Total 

Capital Cost 

Annual 

O&M 

Cost 

30-Yr Life 

Cycle Cost 

1 

Construct a new 1.25 MG EST, 

including piping, SCADA and HSPS 

modifications and site work 

$3,250,000 $4,602,000 $12,500 $4,848,000 

2 

Construct 10 new 25,000 gallon HPT 

tanks, including piping, SCADA and 

HSPS modifications, site work and 

emergency backup power improvements 

$3,500,000 $4,956,000 $98,000 $6,877,000 

Notes: 

1 - Assumes no offsite collection improvements are required. 

2 - Assumes that no other major capital improvements would be necessary during the project life. 

3 - Assumes a 30-yr improvement life, at an interest rate of 3%. 

4 - The HPT estimate assumes constructing HPT tanks at roughly 5 WTP sites, with two tanks at each site. 

5 - The HPT estimate assumes rehabilitating the HPTs once during the 30-yr period. 

6 - The HPT O&M cost allows for operation of the feed pumps, air compressors and backup generators at each 

WTP site 

 

Based on the costs shown in Table 2-1 and 2-2, construction of new ESTs throughout the City 

should provide a reduction in total elevated/pressure storage costs.     

 

Proposed locations for new ESTs are based on engineering experience and coordination with 

existing WTP locations to determine feasible areas for a new EST.  While the ideal location to 

construct an EST would be at an existing WTP site, it is best to locate an EST where sufficient 

open space (fall-down area) is available in case of a failure of the EST.  Even though EST 

failures have an extremely low probability of collapse, when considering installation of ESTs in 

an area that has a potential for subsidence, it is generally a good idea to distance new ESTs from 

nearby residences if possible.   

 

Therefore, the WTPs listed in Table 2-3  are not recommended for consideration of adding an 

EST, unless other more feasible property may be available in that system area. 
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Table 2-3 

WTPs Not Recommended for EST Addition with Determining Factor 

WTP Reason this WTP is NOT a recommended location for a new EST 

Fort Bend County MUD #46 Houses within potential fall-down area 

Thunderbird UD System 1 WTP No. 1 Major thoroughfare within potential fall-down area 

Fort Bend County MUD #115 Houses and businesses within potential fall-down area 

First Colony County MUD #9  Insufficient space within WTP site 

Fort Bend County MUD #42  Insufficient space within WTP site 

Quail Valley UD WTP No. 3 EST already located at this site 

Meadowcreek MUD WTP Located close to existing EST 

Quail Valley UD WTP No. 1  Insufficient space within WTP site 

Harris County WC&ID – Fondren Road WTP No. 

1 
Houses and businesses within potential fall-down area 

Southwest Harris County MUD #1 WTP  Houses within potential fall-down area 

Blue Ridge West MUD WTP No. 1  Located close to existing EST 

Fort Bend County MUD #26 WTP  Located close to existing EST 

Thunderbird UD System 2 WTP No. 1 Major thoroughfare within potential fall-down area 

Palmer Plantation MUD No. 1 WTP Houses within potential fall-down area 

 

The recommended ESTs and their locations are described in the following subsections.  A map 

of the proposed EST locations is shown in Exhibit 2-3. 

 

New EST at Sienna Plantation No. 1 WTP 

 

Phase I of the RWTP will provide treated surface water to roughly 12,500 connections in the 

southern part of the Study area, requiring elevated storage of roughly 1.25 million gallons (MG).  

Therefore, this project would include the construction of a new 1.25 MG EST at the existing 

Sienna Plantation No. 1 WTP site.  This project would also include the modification of the 

existing high service pump station to allow for reusing the high service pumps to lift water into 

the EST in the event that the plant needed to temporarily revert back to groundwater usage.  It is 

anticipated that the discharge pressure could be maintained at the RWTP to provide sufficient 

pressure to fill the new EST.  Costs for the EST are based on the construction of a composite-

type tank. 
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Table 4-10 

Sienna Plantation WTP #1 EST Cost Estimate 

Item Description Unit Qty Unit Cost Total Cost 

1 
New 1.25 MG Composite Elevated 

Storage Tank 
GAL 1,250,000 $2.50  $3,125,000.00  

2 Piping Modifications and Sitework LS 1 $50,000.00  $50,000.00  

3 High Service Pumping Modifications LS 1 $50,000.00  $50,000.00  

4 SCADA System for New EST LS 1 $25,000.00  $25,000.00  

Subtotal $3,250,000.00  

Contingencies (20%) $650,000.00  

Engineering & Testing (18%) $702,000.00  

Total Estimated Capital Cost $4,602,000.00  

Notes: 
1 - This estimate does not include costs for acquisition of Easements from property owners. 

 

New EST at Mustang Bayou WTP 

 

Phase II of the RWTP will provide treated surface water to approximately 5,000 connections in 

the eastern part of the Study area, requiring elevated storage of roughly 0.5 MG.  Therefore, this 

project would include the construction of a new 0.5 MG EST at the existing Mustang Bayou 

WTP site.  This project would also include the modification of the existing high service pump 

station to allow for reusing the high service pumps to lift water into the EST in the event that the 

plant needed to temporarily revert back to groundwater usage.  It is anticipated that the discharge 

pressure could be maintained at the RWTP to provide sufficient pressure to fill the new EST.  

Costs for the EST are based on the construction of a composite-type tank. 

 
Table 4-11 

Mustang Bayou WTP EST Cost Estimate 

Item Description Unit Qty Unit Cost Total Cost 

1 
New 0.5 MG Composite Elevated 
Storage Tank 

GAL 500,000 $2.50  $1,250,000.00  

2 Piping Modifications and Sitework LS 1 $50,000.00  $50,000.00  

3 High Service Pumping Modifications LS 1 $50,000.00  $50,000.00  

4 SCADA System for New EST LS 1 $25,000.00  $25,000.00  

Subtotal $1,375,000.00  

Contingencies (20%) $275,000.00  

Engineering & Testing (18%) $297,000.00  

Total Estimated Capital Cost $1,947,000.00  

Notes: 
1 - This estimate does not include costs for acquisition of Easements from property owners.  
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New EST at Fort Bend County MUD #149 WTP 

 

Phase II and Phase III of the RWTP will also provide treated surface water to approximately 

17,500 connections in the western part of the Study area, requiring elevated storage of roughly 

1.75 MG.  Therefore, a 1.75 MG EST is proposed for the existing Fort Bend County MUD #149 

WTP site.  This project would also include the modification of the existing high service pump 

station to allow for reusing the high service pumps to lift water into the EST in the event that the 

plant needed to temporarily revert back to groundwater usage.  It is anticipated that the discharge 

pressure could be maintained at the RWTP to provide sufficient pressure to fill the new EST.  

Costs for the EST are based on the construction of a composite-type tank. 

 
Table 4-12 

Fort Bend County MUD #149 WTP EST Cost Estimate 

Item Description Unit Qty Unit Cost Total Cost 

1 
New 1.75 MG Composite Elevated 

Storage Tank 
GAL 1,750,000 $2.50  $4,375,000.00  

2 Piping Modifications and Sitework LS 1 $50,000.00  $50,000.00  

3 High Service Pumping Modifications LS 1 $50,000.00  $50,000.00  

4 SCADA System for New EST LS 1 $25,000.00  $25,000.00  

Subtotal $4,500,000.00  

Contingencies (20%) $900,000.00  

Engineering & Testing (18%) $972,000.00  

Total Estimated Capital Cost $6,372,000.00  

Notes: 
1 - This estimate does not include any costs for acquisition of Easements from property owners.  

 

New EST at Palmer Plantation MUD No. 2 WTP 

 

Elevated storage can provide pressure-sustaining benefits in the eastern part of the Study area, 

including supplementing pressures in Palmer Plantation MUD No.2, Fort Bend County MUD #s 

47 & 48 and Quail Valley UD.  Therefore, this project would include the construction of a new 

1.00 MG EST at the existing Palmer Plantation MUD No. 2 WTP site.  This project would also 

include the modification of the existing high service pump station to allow for reusing the high 

service pumps to lift water into the EST in the event that the plant needed to temporarily revert 

back to groundwater usage.  It is anticipated that the discharge pressure could be maintained at 

the RWTP to provide sufficient pressure to fill the new EST.  Costs for the EST are based on the 

construction of a composite-type tank. 
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Table 4-13 

Palmer Plantation MUD No. 2 WTP EST Cost Estimate 

Item Description Unit Qty Unit Cost Total Cost 

1 

 

New 1.0 MG Composite Elevated 

Storage Tank 
GAL 1,000,000 $2.50  $2,500,000.00  

2 Piping Modifications and Sitework LS 1 $50,000.00  $50,000.00  

3 High Service Pumping Modifications LS 1 $50,000.00  $50,000.00  

4 SCADA System for New EST LS 1 $25,000.00  $25,000.00  

Subtotal $2,625,000.00  

Contingencies (20%) $525,000.00  

Engineering & Testing (18%) $567,000.00  

Total Estimated Capital Cost $3,717,000.00  

Notes: 

1 - This estimate does not include costs for acquisition of Easements from property owners.  

 

New EST at Thunderbird Utility District System 1 WTP No. 2 

 

Elevated storage can provide pressure sustaining benefits in the central part of the Study area, 

including supplementing pressures in the Thunderbird UD area, Palmer Plantation MUD #2, 

Quail Valley UD and Fort Bend County MUD #46.  Therefore, this project would include the 

construction of a new 1.00 MG EST at the existing Thunderbird UD System 1 WTP No. 2 site.  

This project would also include the modification of the existing high service pump station to 

allow for reusing the high service pumps to lift water into the EST in the event that the plant 

needed to temporarily revert back to groundwater usage.  It is anticipated that the discharge 

pressure could be maintained at the RWTP to provide sufficient pressure to fill the new EST.  

Costs for the EST are based on the construction of a composite-type tank. 

 
Table 4-14 

Thunderbird UD System 1 WTP No. 2 EST Cost Estimate 

Item Description Unit Qty Unit Cost Total Cost 

1 
New 1.0 MG Composite Elevated 
Storage Tank 

GAL 1,000,000 $2.50  $2,500,000.00  

2 Piping Modifications and Sitework LS 1 $50,000.00  $50,000.00  

3 High Service Pumping Modifications LS 1 $50,000.00  $50,000.00  

4 SCADA System for New EST LS 1 $25,000.00  $25,000.00  

Subtotal $2,625,000.00  

Contingencies (20%) $525,000.00  

Engineering & Testing (18%) $567,000.00  

Total Estimated Capital Cost $3,717,000.00  

Notes: 
1 - This estimate does not include costs for acquisition of Easements from property owners.  
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New EST at Harris County WC&ID - Fondren Road WTP No. 2 

 

Elevated storage can provide pressure sustaining benefits in the north part of the Study area, 

including supplementing pressures in the Harris County WC&ID – Fondren Road area, the 

Southwest Harris County MUD #1 area and the WC&ID #2 area.  Therefore, this project would 

include the construction of a new 0.5 MG EST at the existing Harris County WC&ID – Fondren 

Road WTP No. 2 site.  This project would also include the modification of the existing high 

service pump station to allow for reusing the high service pumps to lift water into the EST in the 

event that the plant needed to temporarily revert back to groundwater usage.  It is anticipated that 

the discharge pressure could be maintained at the RWTP to provide sufficient pressure to fill the 

new EST.  Costs for the EST are based on the construction of a composite-type tank. 

 
Table 4-15 

Harris County WC&ID - Fondren Road WTP No. 2 EST Cost Estimate 

Item Description Unit Qty Unit Cost Total Cost 

1 
New 0.5 MG Composite Elevated 
Storage Tank 

GAL 500,000 $2.50  $1,250,000.00  

2 Piping Modifications and Sitework LS 1 $50,000.00  $50,000.00  

3 High Service Pumping Modifications LS 1 $50,000.00  $50,000.00  

4 SCADA System for New EST LS 1 $25,000.00  $25,000.00  

Subtotal $1,375,000.00  

Contingencies (20%) $275,000.00  

Engineering & Testing (18%) $297,000.00  

Total Estimated Capital Cost $1,947,000.00  

Notes: 

1 - This estimate does not include costs for acquisition of Easements from property owners.  
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This Technical Memorandum (TM) summarizes the findings of Task IV of the City of Missouri 

City Regional Water and Wastewater Planning Study (the Study).  The focus of Task IV of the 

Study is the preparation of water treatment system alternatives for the Study area.   

 

Activities in Task IV included the following: 

 Determine useful life of each facility, if possible;  

 Determine treatment capacity; 

 Determine available capacity; 

 Evaluate potential for regional water treatment; 

 Incorporate Groundwater Reduction Plan improvements into study; 

 Develop water demand by service areas over the 30-year planning horizon; 

 Develop anticipated opinions of probable cost; and, 

 Prepare a technical memorandum summarizing the findings. 

 

Water Demand for the 30-Year Planning Period 

 

As discussed in TM II, the current water demand is 12.4 million gallons per day (MGD) for the 

Study area with a projected water demand in year 2040 of 26.7 MGD and a build-out demand of 

27.3 MGD.  Table 4-1 shows the current and projected water demand for each utility district and 

the total for the Study area.  

 
Table 4-1 

Current and Projected Monthly Water Demand 

District 

Average 

Usage Per 

Connection 

Per Month 

(Gallons) 

Current 

Water 

Demand 

(2010) 

2015 2020 2025 2030 2035 2040 

Build Out 

Water 

Demand 

Sienna 

Plantation 

Management 

District 

64,350 4,440,150 5,405,400 9,652,500 14,478,750 19,305,000 24,131,250 28,957,500 29,150,550 

Sienna 

Plantation 

MUD #1 

81,425 1,465,650 1,465,650 1,547,075 1,628,500 1,709,925 1,872,775 2,035,625 2,035,625 

Sienna 

Plantation 

MUD #2 

14,618 26,078,512 26,078,512 26,078,512 26,078,512 26,078,512 26,078,512 26,078,512 26,078,512 

Sienna 

Plantation 

MUD #3 

14,618 35,887,190 35,887,190 35,887,190 35,887,190 35,887,190 35,887,190 35,887,190 35,887,190 

Sienna 

Plantation 

MUD #4, 5, 

6, 7 

14,618 0 8,770,800 38,006,800 81,860,800 125,714,800 146,180,000 146,180,000 146,180,000 

Sienna 

Plantation 

MUD #10 

14,618 20,114,368 26,253,928 29,177,528 32,101,128 35,024,728 35,565,594 35,565,594 35,565,594 

Sienna 

Plantation 

MUD #12 

14,618 2,207,318 3,435,230 7,996,046 15,889,766 20,801,414 21,035,302 21,035,302 21,035,302 
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Table 4-1 

Current and Projected Monthly Water Demand 

District 

Average 

Usage Per 

Connection 

Per Month 

(Gallons) 

Current 

Water 

Demand 

(2010) 

2015 2020 2025 2030 2035 2040 

Build Out 

Water 

Demand 

Sienna 

Plantation 

MUD #13 

14,618 0 0 2,411,970 6,431,920 10,451,870 14,471,820 17,453,892 17,453,892 

Fort County 

Bend MUD 

#129 

22,008 22,338,120 32,197,704 34,112,400 34,112,400 34,112,400 34,112,400 34,112,400 34,112,400 

Fort Bend 

County MUD 

#149 

11,873 1,484,125 11,516,810 20,184,100 20,184,100 20,184,100 20,184,100 20,184,100 20,184,100 

Blue Ridge 

West MUD 
11,538 28,775,772 28,879,614 28,925,766 28,925,766 28,925,766 28,925,766 28,925,766 28,948,842 

First Colony 

MUD #9 
12,372 33,119,844 33,738,444 34,357,044 34,975,644 35,594,244 36,212,844 36,831,444 40,827,600 

Fort Bend 

County MUD 

#115 

22,008 12,060,384 12,478,536 12,764,640 12,764,640 12,764,640 12,764,640 12,764,640 12,764,640 

Fort Bend 

County MUD 

#26 

8,393 12,455,212 12,455,212 12,505,570 12,589,500 12,673,430 12,757,360 12,841,290 18,002,985 

Fort Bend 

County MUD 

#42 

12,825 16,710,975 18,057,600 19,327,275 19,327,275 19,327,275 19,327,275 19,327,275 19,327,275 

Fort Bend 

County MUD 

#46 

16,620 12,814,020 15,955,200 17,201,700 17,201,700 17,201,700 17,201,700 17,201,700 17,833,260 

Fort Bend 

County MUD 

#47 

12,783 6,813,339 10,545,975 12,041,586 12,041,586 12,041,586 12,041,586 12,041,586 12,783,000 

Fort Bend 

County MUD 

#48 

12,783 8,104,422 8,193,903 9,152,628 10,699,371 12,233,331 13,767,291 15,301,251 17,512,710 

Fort Bend 

County MUD 

#49 

26,448 8,992,320 9,415,488 9,627,072 9,785,760 9,918,000 10,050,240 10,182,480 10,473,408 

Meadowcreek 

MUD 
8,762 7,780,656 8,174,946 8,262,566 8,350,186 8,437,806 8,525,426 8,613,046 8,630,570 

Palmer 

Plantation 

MUD #1 

26,448 15,842,352 17,984,640 18,566,496 18,698,736 18,830,976 18,963,216 19,095,456 21,105,504 

Palmer 

Plantation 

MUD #2 

14,003 11,384,439 12,210,616 12,518,682 12,658,712 12,798,742 12,938,772 13,078,802 14,003,000 

Quail Valley 

Utility 

District 

10,940 48,387,620 48,387,620 48,475,140 49,383,160 49,383,160 49,383,160 49,383,160 49,383,160 

Thunderbird 

Utility 

District 

10,344 19,819,104 19,819,104 19,881,168 19,984,608 20,088,048 20,191,488 20,294,928 20,543,184 

Mustang 

Bayou USA 
11,873 7,705,577 15,909,820 24,339,650 32,769,480 36,141,412 36,141,412 36,141,412 37,732,394 

Mustang 

Bayou USA 

Phase 2 

11,873 0 0 16,206,645 43,217,720 70,228,795 97,239,870 107,984,935 107,984,935 



Technical Memorandum - Task IV – Prepare Water Treatment System Alternatives 

City of Missouri City Regional Water & Wastewater Planning Study 

 
Table 4-1 

Current and Projected Monthly Water Demand 

District 

Average 

Usage Per 

Connection 

Per Month 

(Gallons) 

Current 

Water 

Demand 

(2010) 

2015 2020 2025 2030 2035 2040 

Build Out 

Water 

Demand 

Harris 

County MUD 

#122 

8,190 3,357,900 3,931,200 4,504,500 5,094,180 5,675,670 5,847,660 5,847,660 5,847,660 

Southwest 

Harris 

County MUD 

#1 

5,310 2,798,370 3,632,040 4,471,020 5,310,000 6,143,670 6,982,650 6,982,650 6,982,650 

Harris 

County 

WC&ID - 

Fondren 

Road 

6,750 6,864,750 7,614,000 8,451,000 9,510,750 10,354,500 10,570,500 10,570,500 10,570,500 

Total 

Monthly 

Water 

Demand 

(Gallons)  

 377,802,489 438,395,182 526,634,269 631,941,840 728,032,690 789,351,799 810,900,096 828,940,442 

Total Water 

Demand 

(MGD)  

12.4 14.4 17.3 20.8 23.9 26.0 26.7 27.3 

 

Existing Treatment Facilities 

 

The existing water production facilities vary throughout the Study area.  This is largely because 

each entity was created and developed at different times, with different growth rates, and with 

different design criteria.  The various ages, technologies, and design methods can also be 

attributed to these reasons.  The data for the existing infrastructure described herein were 

developed from information provided by each utility district, the City’s GIS database, and from 

the Texas Commission on Environmental Quality (TCEQ).   

 

However, more detailed information on the age, condition, and remaining useful life of the 

individual water plants was not readily available during the development of this Study.  Data that 

was collected and considered on the existing water wells and water treatment plants (WTP) is 

presented in this section. 

 

Groundwater Wells 

 

The majority of the water supplied to the utility districts within the Study area comes from 

groundwater.  Currently only a few of the northern most utility districts are receiving surface 

water from the City of Houston, which include Harris County WC&ID - Fondren Road, 

Southwest Harris County MUD #1 and Harris County MUD #122.  Almost all of the districts 

operate their own well as a means to supply this groundwater.  There are a total of 28 existing 

public wells within the planning area.  Data on the wells was obtained from the Joint GRP and 
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the utility districts and is presented in Table 4-2.  A map of these wells is contained in Exhibit 1-

3.  The wells located in Fort Bend County are identified by the FBSD well number and the wells 

located in Harris County are identified by the TWDB state well number. 
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Table 4-2 

Existing Water Wells 

 
District Well # Location Drill Date Depth 

Tested 

GPM 

Rated 

GPM 

1 Sienna Plantation MUD #1 812 Murray Ct. N/A N/A N/A N/A 

2 “ 958 McMahon Way N/A N/A N/A N/A 

3 “ 1194 Scanlan Trace 7/20/2005 1930 1200 1200 

4 “ 1078 Mckever Rd. 1/15/2004 1311 1566 1500 

5 “ 1258 7738 ½ Fallen Leaf 7/23/2008 1930 1520 1500 

6 Blue Ridge West MUD 105 1415 FM 2234 1/10/1975 1262 1461 1400 

7 “ 106 903 Manor Glen 1980 772 542 500 

8 First Colony MUD #9 279 Ringrose Dr. 5/15/1984 1205 2170 2100 

9 Fort Bend MUD #115 1025 20425 University Blvd. 9/12/2001 923 1510 1905 

10 Fort Bend MUD #149 1335 5603 1/2 Rising Walk Lane 11/18/2009 1140 0 1711 

11 Fort Bend MUD #26 1228 1812 Fresh Meadows 1/9/2006 1150 1694 1600 

12 Fort Bend MUD #42 234 1819 1/2 Lake Winds 10/23/1984 1092 1595 1700 

13 Fort Bend MUD #46 170 4835 Thompson Ferry Rd. 5/17/1985 1065 1000 1000 

14 Fort Bend MUD #47 & #48 149 Senior Rd. 10/24/1983 600 1000 1000 

15 Meadowcreek MUD 944 3100 N.  Park 9/11/2000 1106 815 800 

16 Palmer Plantation MUD #1 264 4335 Crown Valley 5/13/1983 1225 1168 1000 

17 Palmer Plantation MUD #2 867 1603 Lake Olympia Pkwy 1983 1225 1200 1200 

18 Quail Valley Utility District 257 2935 Blue Lakes Ln. 1977 1320 1300 2100 

19 “ 258 2935 Blue Lakes Ln. 1969 1200 0 500 

20 “ 259 2143 Cartwright 1972 1077 1353 1400 

21 “ 260 1930 Rothwell 1978 1325 2252 2300 

22 Thunderbird Utility District 261 6605 Highway 6 1972 1074 1170 1200 

23 “ 262 3003 Glenn Lakes Dr. 1976 1157 849 850 

24 “ 263 1455 Turtle Creek 1975 1314 674 800 

25 
Southwest Harris County 

MUD #1 
6520912 7843 La Rochelle 5/13/1980 772 520 500 

26 
Harris County WC&ID - 

Fondren Road 
6520909 11802 McClain 11/12/1970 1167 1234 1260 

27 “ 6520915 13455 Beltway 8 3/13/1987 980 855 850 

28 Missouri City 1203 Watts Plantation Dr. 9/1/2005 1384 2163 2200 
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Water Treatment 

 

There are currently 24 WTPs operating within the Study area.  In addition to these the City is 

currently constructing a regional WTP (RWTP) located in Sienna Plantation.  This plant will 

begin operations in 2012.  Exhibit 1-4 shows the location of the existing WTPs within the Study 

area.  Total water treatment capacity currently available is 49.54 MGD.  All of the existing 

WTPs use groundwater as a source.  The smallest WTP is Fort Bend County MUD #149 (0.648 

MGD) while the largest belongs to the Quail Valley Utility District (QVUD) with a total 

capacity of 8.524 MGD.  Table 4-3 shows the existing WTPs for the Study area. 

 

Table 4-3 

Existing Water Treatment Plants 

Number Name Location 
Current Permitted 

Capacity 

1 Blue Ridge West MUD WTP #1 1415 FM 2234 
3.168 MGD 

2 Blue Ridge West MUD WTP #2 903 Manor Glen 

3 First Colony MUD #9 WTP Ringrose Dr. 3.024 MGD 

4 Fort Bend County MUD #26 WTP 1812 Fresh Meadows 2.728 MGD 

5 Fort Bend County MUD #42 WTP 1819 1/2 Lake Winds 2.304 MGD 

6 Fort Bend County MUD #46 WTP 4835 Thompson Ferry Rd. 1.440 MGD 

7 Fort Bend County MUD #115 WTP 20425 University Blvd. 2.174 MGD 

8 Fort Bend County MUD #149 WTP Maverick Bend Ln. 0.648 MGD 

9 Harris County WC&ID - Fondren Road WTP #1 11802 1/2 McClain Blvd. 
3.760 MGD 

10 Harris County WC&ID - Fondren Road WTP #2 9380 S. Sam Houston Pkwy. W. 

11 Meadowcreek MUD WTP 3100 N. Park 1.158 MGD 

12 Mustang Bayou WTP Watts Plantation 3.159 MGD 

13 Palmer Plantation MUD #1 WTP 4335 Crown Valley 2.138 MGD 

14 Palmer Plantation MUD #2 WTP 1603 Lake Olympia Pkwy. 1.728 MGD 

15 Quail Valley Utility District WTP #1 2935 Blue Lakes Ln. 

8.524 MGD 16 Quail Valley Utility District WTP #2 2143 Cartwright 

17 Quail Valley Utility District WTP #3 1930 Rothwell 

18 Sienna WTP #1 Murray Ct. 
7.380 MGD 

19 Sienna WTP #2 Mckeever 

20 Southwest Harris County MUD #1 WTP 7843 Larochelle Cr. 0.748 MGD 

21 Thunderbird Utility District (System 1) WTP #1 6605 Highway 6 
3.060 MGD 

22 Thunderbird Utility District (System 1) WTP #2 3003 Glenn Lakes Dr. 

23 Thunderbird Utility District (System 2) WTP #1 1455 Turtle Creek 0.959 MGD 

24 Vicksburg Joint Powers WTP 2775 Senior Rd. 1.440 MGD 

Total Permitted Capacity = 49.540 MGD 
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Water System Storage 

 

Storage was also evaluated throughout the City’s water system with regard to other potential 

improvements in efficiency and/or safety.  The TCEQ has specific requirements with regard to 

minimum provided ground storage and elevated or pressure storage for water systems in Texas.  

TCEQ has a minimum requirement of 200 gallons of total storage per connection, with half of 

the storage capacity (100 gallons per connection) being provided either as elevated storage (from 

an elevated storage tank) or as pressure storage (from a hydropneumatic tank). 

 

Two issues were observed in the review of water storage in the existing utility district WTPs 

located throughout the Study area.  The first issue is that insufficient ground storage was 

available at several of the WTPs though construction and active operation of interconnections 

with nearby systems can alleviate the demand for individual ground storage in many cases.   

 

A second issue is the observation that almost all of the existing WTPs in the Study area utilize 

pressure storage via hydropneumatic tanks, which tend to be energy-intensive to operate, 

whereas elevated storage tanks (EST) require very little energy to operate.  Currently, only the 

Blue Ridge West MUD and Quail Valley UD own and operate EST tanks.  Further discussion of 

ground and pressure/elevated storage is included in the Technical Memorandum for Task V. 

 

Current City Water Regionalization Plans 

 

The Joint GRP group has identified a plan for which as a whole, the participants will meet the 

groundwater reduction requirements set forth by the FBCSD. In working toward meeting the 

Joint GRP groundwater usage reduction goals, the City has already begun to implement a few 

projects to regionalize some of the utility services in the Study area.  These plans include the 

City directly providing water services to a portion of the residents as well as a plan to combine 

the operation of the City’s Mustang Bayou USA with two other utility districts.  Additional 

details of these plans are discussed below. 

 

RWTP 

 

The participants of the Joint GRP group have determined that the most cost-effective means of 

meeting the requirements set forth by the FBCSD is a complete conversion from groundwater to 

surface water in a portion of the City’s service area, while leaving the remaining service area on 

ground water supplies.  Initially, those utility districts located in the southern portion of the City 

and its ETJ are converting from groundwater to surface water to achieve the 30% reduction in 

groundwater usage required by 2013.  As the 60% reduction requirement is approached in 2025, 

additional utility districts will be converted to surface water, generally moving northward on the 

system. 
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The initial RWTP size is 10 MGD (Phase I), which is anticipated to meet the City’s required 

maximum demand through 2018, at which time the RWTP is intended to be expanded.  Exhibit 

2-1 identifies the initial converting utility districts, which will generally consist of Sienna 

Plantation MUDs.  The first phase of the RWTP is currently under construction and is 

anticipated to be fully operational by the first of the year in 2012. 

 

The City anticipates two additional conversion phases.  Phase 2 is anticipated to consist of 

converting Sienna MUD #s 1, 4, 5, 6 and 7, Fort Bend County MUD #s 46, 47, 48, and 149, and 

the Mustang Bayou USA.  Phase 3 is anticipated to consist of converting Fort Bend County 

MUD #s 129 and 115.  Exhibit 2-1 identifies the converting entities as part of Phase 2 and Phase 

3. 

 

Costs for Recommended Regional Water Treatment Plant – Phase II 

 

The project would include an 11.1 MGD expansion to increase the total RWTP capacity to 21.1 

MGD to accommodate the increased water demand and growth in the Study area.  Costs include 

the construction of a new membrane filtration system and a new RO system.  

 
Table 4-4 

RWTP Phase II Cost Estimate 

Item Description Unit Qty Unit Cost Total Cost 

1 RWTP Phase II LS 1 $25,000,000.00  $25,000,000.00  

Subtotal $25,000,000.00  

Contingencies (20%) $5,000,000.00  

Engineering & Testing (18%) $5,400,000.00  

Total Estimated Capital Cost $35,400,000.00  

 

Costs for Recommended Regional Water Treatment Plant – Phase III 

 

This project includes the Phase III expansion of the City’s new RWTP.  The project would 

include an additional 12.2 MGD expansion to bring the total RWTP capacity to 33.3 MGD to 

accommodate the increased water demand and growth in the Study area.  Costs include the 

construction of a new membrane filtration system and a new RO system. 

 
Table 4-5 

RWTP Phase III Cost Estimate 

Item Description Unit Qty Unit Cost Total Cost 

1 RWTP Phase II LS 1 $30,000,000.00  $30,000,000.00  

Subtotal $30,000,000.00  

Contingencies (20%) $6,000,000.00  

Engineering & Testing (18%) $6,480,000.00  

Total Estimated Capital Cost $42,480,000.00  
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Costs for Recommended Transmission Line Projects – Phase II 

 

The project would include approximately 11.5 miles of transmission line to deliver treated 

surface water from the City’s RWTP to the Mustang Bayou WTP, the Vicksburg WTP, the 

future Sienna WTP No. 3, and the Fort Bend County MUD #149 WTP.  Cost estimates are based 

on a PVC transmission line. 

 
Table 4-6 

RWTP Phase II Transmission Lines Cost Estimate 

Item Description Unit Qty Unit Cost Total Cost 

1 
Transmission Line to Mustang Bayou 
WTP 

LF 18,850 $160.00  $3,016,000.00  

2 Transmission Line to Vicksburg WTP LF 15,720 $160.00 $2,515,200.00 

3 
Transmission Line to Future Sienna WTP 
No. 3 

LF 13,525 $160.00 $2,164,000.00 

4 
Transmission Line to Fort Bend County 

MUD #149 WTP 
LF 13,075 $160.00 $2,092,000.00 

Subtotal $9,787,200.00  

Contingencies (20%) $1,957,440.00  

Engineering & Testing (18%) $2,114,000.00  

Total Estimated Capital Cost $13,850,000.00  

Notes: 

1 - This estimate does not include costs for acquisition of easements from property owners. 

2 - This estimate does not include costs for permitting with City, State, or private entities. 
3 - This estimate does not include permitting for jurisdictional wetlands. 

4 - Preliminary lengths were estimated without the benefit of a field survey.  Additional conflicts may arise during final 

design. 

 

Costs for Recommended Transmission Line Projects – Phase III 

 

The project would include approximately 2.25 miles of transmission line to delivery treated 

surface water from the City’s RWTP to the Fort Bend County MUD #115 WTP.  Cost estimates 

are based on a PVC transmission line. 

 
Table 4-7 

RWTP Phase III Transmission Lines Cost Estimate 

Item Description Unit Qty Unit Cost Total Cost 

1 
Transmission Line to Fort Bend County 

MUD #115 WTP 
LF 11,875 $160.00  $1,900,000.00  

Subtotal $1,900,000.00  

Contingencies (20%) $380,000.00  

Engineering & Testing (18%) $410,400.00  

Total Estimated Capital Cost $2,690,000.00  

Notes: 
1 - This estimate does not include costs for acquisition of easements from property owners. 

2 - This estimate does not include costs for permitting with City, State, or private entities. 

3 - This estimate does not include permitting for jurisdictional wetlands. 
4 - Preliminary lengths were estimated without the benefit of a field survey.  Additional conflicts may arise during final 

design. 
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Mustang Bayou USA/Fort Bend County MUD #47/Fort Bend County MUD #48 

 

Mustang Bayou USA is supplied water from the Mustang Bayou WTP owned by the City.  Fort 

Bend County MUD #47 and Fort Bend County MUD #48 are supplied water from the Vicksburg 

Joint Powers WTP.  Currently, Fort Bend County MUD #47 and Fort Bend County MUD #48 

are interconnected and operate as one system.  A plan has been identified to combine the 

Mustang Bayou USA and Fort Bend County MUD #47 and Fort Bend County MUD #48.  By 

combining the two systems the overall system capacity is greater and each water plant makes up 

in areas where the other is lacking.  The infrastructure for combining these systems has been 

constructed, and once the interconnect valve between the two systems is opened the two systems 

should operate as one combined system.  This project was recently completed with an agreement 

between the City and the two utility districts. 

 

Additional Water Treatment System Improvements 

 

As the City begins looking at ways to consolidate the various utility district distribution systems 

into one single, or several larger distribution systems, additional improvements to the various 

systems are likely.  This subsection discusses the impacts to the various utility district plants that 

will convert completely to treated surface water as a result of the new RWTP.  The following 

subsection cover the various system improvements needed throughout the utility district systems. 

 

Type of Finished Water 

 

The majority of the utility districts within the Study area have historically utilized groundwater 

as the supply source.  In recent years, several of the neighboring utility districts with connection 

to utility districts in the City have converted to surface water sources (e.g., City of Houston and 

Fort Bend County WC&ID #2).  The City is also constructing a new RWTP that will treat 

surface water.  From the Joint GRP plan, the City is required to meet a reduction in groundwater 

usage by a minimum of 30% by 2013 and 60% by 2025.  To meet the 60% reduction 

requirement will require two expansions; the first in 2018 that will increase total treatment 

capacity to 21.1 MGD and a second expansion in 2025 to increase total treatment capacity to 

33.3 MGD. 

 

As a result, over the course of the next 15 years, the water supply source for some utility districts 

will remain unchanged and some utility districts will convert to surface water supplies.  Utility 

districts whose supply source will remain unchanged will continue to operate in the same way 

while utility districts systems that will switch to treated surface water will begin operating their 

plants as a storage and booster pump station only.   
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Disinfection Modifications 

 

Currently all of the utility districts within the City, with the exception of Harris County MUD 

#122, Southwest Harris County MUD #1, and Harris County WC & ID - Fondren Rd., are 

treating groundwater with the use of free chlorine for disinfection.  With the construction of the 

City’s RWTP, the utility districts converting to treated surface water must change from free 

chlorine to chloramines in the distribution system.  This is important to note because any utility 

districts with an interconnection to a utility district operating on a treated surface water source 

must also convert to use chloramines.  Converting to chloramines is necessary because the 

mixture of free chlorine and chloramines in the distribution system results in a loss of 

measurable disinfectant residual, which can increase the risk to the health of the City’s residents. 

 

The cost to convert to chloramines for a typical utility district WTP consisting of a groundwater 

well, ground storage, high service pumps, hydropneumatic tank and free chlorine disinfection is 

approximately $250,000 for a liquid ammonium sulfate (LAS) chemical feed and control system.  

However, this cost is representative only for the chemical feed system and a small building to 

house the system which is appropriate for utility districts not receiving surface water directly.  

For the utility districts anticipated to receive treated surface water directly from the new RWTP, 

additional flow control improvements will be necessary (including a new automated flow control 

valve system, flow control building and flow control and chemical feed control PLC), at an 

approximate cost of $400,000 per utility district facility. 

 

For the consolidation projects identified in this report, if a utility district is proposed to be 

connected to a utility district that is currently supplied surface water or a utility district that will 

be converted to surface water in a future phase of the City’s RWTP, a more detailed cost for the 

chloramines conversion has been included in the cost estimates.  Even though these costs have 

been included in the overall project cost estimate, the Joint GRP group has discussed the 

potential for the GRP to pay for the chloramine conversion of the districts receiving surface 

water as part of the RWTP. 
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This Technical Memorandum (TM) summarizes the findings of Task V of the City of Missouri 

City Regional Water and Wastewater Planning Study (the Study).  The focus of Task V of the 

Study is the preparation of water operation alternatives for the Study area.   

 

Activities in Task V included the following: 

 

 Determine potential operational scenarios for a single large WTP as compared to multiple 

smaller WTPs;  

 Determine anticipated operational costs for each scenario; and 

 Prepare a technical memorandum summarizing the findings. 

 

Comparison of O&M Costs for Small Surface WTPs (SWTPs) Versus 

Regional SWTPs 

 

In evaluating the WTPs, multiple plant issues were reviewed that could impact O&M costs, such 

as the age and condition of the structures and equipment, type of ground storage used, type of 

elevated or pressure storage used, water demand as compared to treatment capacity and type of 

control systems to reduce power consumption and O&M effort.  From these issues, typical O&M 

costs are developed for new WTPs of various sizes, ages and operating efficiencies.  The 

anticipated O&M costs for the existing 24 WTPs as compared to a single, regional WTP and as 

compared to several regional facilities.  The following sections cover the basis for development 

of O&M costs and the comparisons of the various WTPs in the Study area. 

 

Development of O&M Costs 

 

The Environmental Protection Agency (EPA) developed cost curves for various types of WTPs, 

including accounting for type of process, whether a treatment facility was based on treating 

groundwater or surface water, and flow loading.  At the time, factors such as energy efficiency 

and level of automation from control systems had very little impact on the cost curves, as control 

components such as variable frequency drives were being used in a very limited percentage of 

the operating WTPs.  As a result, the original EPA cost curves for WTP O&M have been 

updated and revised over the years to develop more current cost projections.  The O&M cost 

models used in this Study were developed using EPA updated cost curves as a basis, with 

revisions made for newer treatment technologies such as membrane filtration and improvements 

in efficiency-enhancing technologies such as variable frequency drives and automated control 

systems. 

 

The majority of the WTPs in the Study area consist of GWTPs.  Because the plants are designed 

quickly for rapid implementation at a WTP site and frequently are located in areas where limited 

groundwater flow can be produced in a small area, GWTPs are not typically well suited for 

regional WTP demands.  For example, the Sienna Plantation No. 1 WTP can produce treated 
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groundwater at a maximum demand of roughly 3,000 gallons per minute (gpm), or 4.3 MGD, 

though that maximum flow rate can only be accomplished using a combination of onsite and 

offsite wells.  As another example, the Sienna Plantation No. 2 WTP can produce treated 

groundwater at a maximum demand of roughly 2,000 gpm, or 2.9 MGD, though that maximum 

flow rate can also only be accomplished using a combination of onsite and offsite wells.  As a 

result, when considering demands proposed for the new RWTP, such as 10 MGD, 20 MGD and 

30 MGD, it is typically not feasible to construct a single regional GWTP capable of meeting this 

demand, so surface water supplies must be used. 

 

As discussed previously, the Joint GRP has set requirements for minimum levels of reduction in 

groundwater usage with a 60% reduction requirement by 2025.  Therefore, since a portion of the 

GWTPs in the City will need to convert to surface water, the comparison of small versus large 

WTPs should be based on the cost to operate a single, regional SWTP as compared to converting 

some of the existing utility districts GWTPs into SWTPs to meet the Joint GRP groundwater 

reduction requirements.  This analysis assumes adequate surface water is available for purchase 

or the rights thereof. 

 

Unfortunately, the location of many of the proposed converting GWTPs are a substantial 

distance from a raw surface water source.  Therefore, along with constructing new surface water 

treatment systems (typically including coagulation, flocculation, sedimentation, filtration and 

disinfection) at these WTPs, a raw water pump station would need to be constructed near the 

Brazos River or GCWA canals, and raw water would need to be pumped to each new SWTP.  In 

addition, due to the raw water quality from the Brazos River, the most efficient form of treatment 

capable of meeting current and future state and federal drinking water regulations is membrane 

filtration. 

 

In considering small SWTPs compared to large SWTPs, the projected annual O&M cost for a 

brand new, 0.1 MGD membrane filtration SWTP is roughly $98,000, while a 1.0 MGD facility 

would be about $560,000 and a 10.0 MGD facility would be roughly $4,156,000.  As the size of 

the WTP increases, economies of scale impact the O&M cost, and the O&M cost per gallon 

continues to drop with an increasingly larger SWTP. 

 

To compare O&M costs for one regional SWTP as compared to multiple, small SWTPs, 

conceptual O&M costs were developed for similar-sized membrane filtration SWTPs that would 

be required to provide treatment of surface water in the areas associated with each proposed 

phase of the City’s new RWTP.  The costs also include the pumping required to transfer raw 

water to each of the smaller facilities. Conceptual O&M costs for the new RWTP (Phase I) as 

compared to multiple, small SWTPs are listed in Table 5-1. 
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Table 5-1  

O&M Costs Comparison for Phase I RWTP 

Project Description Flow Capacity (MGD) 
Conceptual Annual O&M 

Cost 

Sienna Plantation No. 1 SWTP 4.32 $2,036,000 

Sienna Plantation No. 2 SWTP 2.88 $1,436,000 

RWTP 2.80 $1,357,000 

 
Total 10.0 $4,829,000 

 

City RWTP (Phase I) 10.0 $4,235,000 

 

Conceptual O&M costs have also been prepared for Phase II of the City’s RWTP along with 

proposed small SWTPs that would be required if a regional SWTP was not constructed in the 

southern part of the City.  The costs also include the pumping required to transfer raw water to 

each of the smaller facilities.  Conceptual O&M costs for the new RWTP (Phase I and II) as 

compared to multiple, small SWTPs are listed in Table 5-2. 

 

Table 5-2 

O&M Cost Comparison for Phase II RWTP 

Project Description Flow Capacity (MGD) 
Conceptual Annual O&M 

Cost 

Sienna Plantation No. 1 SWTP 4.32 $2,036,000 

Sienna Plantation No. 2 SWTP 2.88 $1,436,000 

Mustang Bayou SWTP 2.75 $1,405,000 

Vicksburg SWTP 9.91 $4,459,000 

RWTP 1.24 $655,000 

 

Total 21.1 $9,991,000 

 

City RWTP (Phase II) 21.1 $8,103,000 

 

In reviewing O&M cost comparisons of small SWTPs compared to the City’s new RWTP in 

Phase I, the cost difference between the two options does not appear to be significant.  In Phase 

II, a larger cost difference is observed.  However, for either Phase I or II, the 30-year O&M cost 

difference is roughly $18,000,000; likewise, in Phase II, the 30-year O&M cost difference is 

approximately $56,000,000.  In conclusion, since greater economies of scale can be obtained 

with larger facilities, it stands to reason that a RWTP approach can be accomplished at a 

substantially reduced life cycle cost as compared to constructing multiple, small SWTPs that 

would be compliant with the GRP’s groundwater reduction requirements set for 2013 and 2025. 
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RWTP Phase I 

 

The City is currently under construction of Phase I of a new RWTP.  Phase I will provide a total 

treatment capacity of 10.0 MGD.  The Phase I facility includes construction of a new 10.0 MGD 

membrane filtration system along with supporting facilities.  In addition, transmission lines are 

also being constructed to send treated surface water to the two Sienna Plantation GWTPs that 

will be converting to surface water.  Phase I is anticipated to be online by spring 2012. 

 

RWTP Phase II Expansion 

 

Two additional expansions are proposed for the City’s new RWTP.  This project would include 

the construction of a new 11.1 MGD (21.1 MGD total) membrane filtration system and 

potentially a new reverse osmosis (RO) treatment system, if necessary, to meet state and federal 

drinking water regulations as the quality of the raw surface water from the Brazos River is 

anticipated to decline in quality in the future.  In addition to the membrane filtration and RO 

system, additional support facilities will also be constructed at the RWTP.  Similar to Phase I, 

additional transmission lines will be constructed to the utility district systems being converted to 

surface water in Phase II per the GRP plan.  These improvements are projected to be online by 

2018. 

 

RWTP Phase III Expansion 

 

This project would include the Phase III expansion of a new 12.2 MGD (33.3 MGD total) 

membrane filtration system and potentially a new RO treatment system, if necessary to meet 

state and federal drinking water regulations. In addition to the membrane filtration and RO 

system, additional support facilities will also be constructed at the RWTP.  Similar to Phase I and 

II, additional transmission lines will be constructed to the utility district systems being converted 

to surface water in Phase III per the GRP plan.  These improvements are projected to be online 

by 2025. 

 

Water System Storage Alternatives 

 

The City also requested an evaluation of potential new elevated storage tank (EST) locations in 

order to provide a more hydraulic-oriented elevated storage system, as opposed to continuing 

operation of the pressure-driven storage system.  In order to compare the life cycle costs of a 

hydropneumatic pressure tank (HPT) versus that for an EST, the operating process of each 

system and the components required for each system is discussed.  An EST requires only the 

feed pressure from the incoming water to lift water into the elevated tank.  Therefore, during an 

emergency if the nearby WTPs have backup power, then the EST will be filled and will continue 

operation.   
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A typical HPT system consists of an outer metal shell, inner bladder and an air compressor 

system.  When the HPT needs to be filled, nearby pumps fill the tank with water.  Air 

compressors are used to maintain a specific tank pressure which keeps the inner bladder in 

compression to provide a specific discharge pressure when the HPT lets water out into the 

distribution system.  Similar to the EST system, an HPT still requires water from a nearby 

source, which would require backup power at the water source.  However, backup power is also 

needed for the HPT system to operate the air compressors necessary to maintain tank pressure. 

 

In addition, the typical useful life is fairly different for the two tank systems.  Older types of 

ESTs (such as legged tank, ellipsoid, etc.) were traditionally all constructed of welded steel and 

typically had a useful life of 20-30 years, without completing a major rehabilitation of the 

interior and exterior of the tank.  Newer and more common tank designs include a composite 

tank, which normally consists of a concrete ring structure for the tower, and uses a tradition 

welded steel bowl for the tank.  The useful life of Composite tanks is frequently 30-50 years.  

The concrete structure typically lasts 50 years without major rehabilitative work and the bowl 

normally requires major rehabilitation every 30 years.   

 

On the other hand, HPT systems commonly last between 10-20 years, depending primarily on 

the quality of the inner bladder.  The type of HPT tanks used in many smaller, developer-driven 

WTPs or booster pump stations generally have an average useful life of 15 years.  Due to the low 

cost of HPT tanks, it is common to see a complete HPT tank replacement rather than seeing an 

HPT tank cut open to replace internal components and then re-welded together. 

 

Capital and O&M costs have been developed to assist in comparing potential HPT to an EST as 

shown in Table 5-3.  One proposed storage location (Sienna Plantation No. 1 WTP) is used for 

the cost example.  These costs were developed to provide a comparison between both tank types 

only.   

 

In developing the costs for both a new HPT and an EST system, the sizing for each system was 

determined based on TCEQ Chapter 290 design criteria for water systems, including 100 gallons 

per connection for an EST tank, and 20 gallons per connection for an HPT tank.  The number of 

connections served by the Sienna Plantation No. 1 WTP is approximately 12,500.  Therefore, a 

1,250,000 gallon (1.25 MG) EST or 250,000 gallons of HPT storage would be required.   

 

An example calculation for a storage tank at Sienna Plantation WTP No. 1 is as follows: 

 

 Connections served 12,500; 

 

 TCEQ total storage required is 200 gallons per connection with 100 gallons per 

connection provided by elevated storage or 20 gallons per connection provided as 

pressure storage; 
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 12,500 connections x 100 gallons per connection (elevated storage requirement) = 

1,250,000 gallons with EST capacity = 1.25 MG; 

 

 12,500 connections x 20 gallons per connection (pressure storage requirement) = 250,000 

gallons with HPT capacity = 250,000 gallons. 

 

While the EST could be installed in one location, there are no WTP sites large enough in the 

Study area to support a 250,000 gallon HPT.  The existing HPTs range in size from 5,000-25,000 

gallons.  Therefore, a maximum tank size of 25,000 gallons was used, knowing that HPTs would 

need to continue to be located at multiple WTP sites to provide enough space for the tanks.  The 

proposed HPT and EST life cycle costs are shown in Table 5-3. 

 
Table 5-3 

Cost Comparison for HPT and EST Systems 

Item Description OPCC 
Total Capital 

Cost 

Annual 

O&M Cost 

30-Yr Life 

Cycle Cost 

1 

Construct a new 1.25 MG EST, including 

piping, SCADA and high service pump 

station (HSPS) modifications and site work 

$3,250,000 $4,602,000 $12,500 $4,848,000 

2 

Construct 10 new 25,000 gallon HPT tanks, 

including piping, SCADA and HSPS 

modifications, site work and emergency 

backup power improvements 

$4,500,000 $6,372,000 $98,000 $8,293,000 

Notes: 

1 - Assumes no offsite collection improvements are required. 

2 - Assumes that no other major capital improvements would be necessary during the project life. 

3 - Assumes a 30-yr improvement life, at an interest rate of 3%. 

4 - The HPT estimate assumes constructing HPT tanks at roughly 5 WTP sites, with two tanks at each site. 

5 - The HPT estimate assumes replacing the HPTs once during the 30-yr period. 

6 - The HPT O&M cost allows for operation of the feed pumps, air compressors and backup generators at each WTP site 

 

When reviewing ESTs as compared to HPTs with a 15-yr operating life, the savings in 

constructing an EST is clear.  However, if the HPTs were rehabilitated instead of being replaced, 

the cost difference is reduced, though it still appears to be more cost effective to construct an 

EST (Refer to Table 5-4).  
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Table 5-4 

Supplemental Cost Comparison for HPT and EST Systems 

Item Description OPCC 
Total Capital 

Cost 

Annual 

O&M Cost 

30-Yr Life 

Cycle Cost 

1 

Construct a new 1.25 MG EST, including 

piping, SCADA and HSPS modifications and 

site work 

$3,250,000 $4,602,000 $12,500 $4,848,000 

2 

Construct 10 new 25,000 gallon HPT tanks, 

including piping, SCADA and HSPS 

modifications, site work and emergency 

backup power improvements 

$3,500,000 $4,956,000 $98,000 $6,877,000 

Notes: 

1 - Assumes no offsite collection improvements are required. 

2 - Assumes that no other major capital improvements would be necessary during the project life. 

3 - Assumes a 30-yr improvement life, at an interest rate of 3%. 

4 - The HPT estimate assumes constructing HPT tanks at roughly 5 WTP sites, with two tanks at each site. 

5 - The HPT estimate assumes rehabilitating the HPTs once during the 30-yr period. 

6 - The HPT O&M cost allows for operation of the feed pumps, air compressors and backup generators at each WTP site 

 

Based on the costs shown in Table 5-3 and 5-4, construction of new ESTs throughout the City 

should provide a reduction in total elevated/pressure storage costs. 

 

Proposed locations for new ESTs are based on engineering experience and coordination with 

existing WTP locations to determine feasible areas for a new EST.  While the ideal location to 

construct an EST would be at an existing WTP site, it is best to locate an EST where sufficient 

open space (fall-down area) is available in case of a failure of the EST.  Even though EST 

failures have an extremely low probability of collapse, when considering installation of ESTs in 

an area that has a potential for subsidence, it is generally a good idea to distance new ESTs from 

nearby residences if possible.   

 

Therefore, the WTPs listed in Table 5-5 are not recommended for consideration of adding an 

EST, unless other more feasible property may be available in that system area. 
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Table 5-5 

WTPs Not Recommended for EST Addition with Determining Factor 

WTP Reason this WTP is NOT a Recommended Location for a New EST 

Fort Bend County MUD #46 Houses within potential fall-down area 

Thunderbird UD System 1 WTP No. 1 Major thoroughfare within potential fall-down area 

Fort Bend County MUD #115 Houses and businesses within potential fall-down area 

First Colony County MUD #9  Insufficient space within WTP site 

Fort Bend County MUD #42  Insufficient space within WTP site 

Quail Valley UD WTP No. 3 EST already located at this site 

Meadowcreek MUD WTP Located close to existing EST 

Quail Valley UD WTP No. 1  Insufficient space within WTP site 

Harris County WC&ID – Fondren Road WTP No. 

1 
Houses and businesses within potential fall-down area 

Southwest Harris County MUD #1 WTP  Houses within potential fall-down area 

Blue Ridge West MUD WTP No. 1  Located close to existing EST 

Fort Bend County MUD #26 WTP  Located close to existing EST 

Thunderbird UD System 2 WTP No. 1 Major thoroughfare within potential fall-down area 

Palmer Plantation MUD No. 1 WTP Houses within potential fall-down area 

 

The recommended ESTs and their locations are described in the following subsections.  A map 

of the proposed EST locations is shown in Exhibit 2-3. 

 

New EST at Sienna Plantation No. 1 WTP 

 

Phase I of the RWTP will provide treated surface water to roughly 12,500 connections in the 

southern part of the Study area, requiring elevated storage of roughly 1.25 million gallons (MG).  

Therefore, this project would include the construction of a new 1.25 MG EST at the existing 

Sienna Plantation No. 1 WTP site.  This project would also include the modification of the 

existing high service pump station to allow for reusing the high service pumps to lift water into 

the EST in the event that the plant needed to temporarily revert back to groundwater usage.  It is 

anticipated that the discharge pressure could be maintained at the RWTP to provide sufficient 

pressure to fill the new EST.  Costs for the EST are based on the construction of a composite-

type tank. 

 

 

 

 



PROPOSED  ELEVATED  STORAGE  TANK
LOCATION

EXISTING  ELEVATED  STORAGE  TANK
LOCATION
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Table 5-6 

Sienna Plantation WTP #1 EST Cost Estimate 

Item Description Unit Qty Unit Cost Total Cost 

1 
New 1.25 MG Composite Elevated 

Storage Tank 
GAL 1,250,000 $2.50  $3,125,000.00  

2 Piping Modifications and Sitework LS 1 $50,000.00  $50,000.00  

3 High Service Pumping Modifications LS 1 $50,000.00  $50,000.00  

4 SCADA System for New EST LS 1 $25,000.00  $25,000.00  

Subtotal $3,250,000.00  

Contingencies (20%) $650,000.00  

Engineering & Testing (18%) $702,000.00  

Total Estimated Capital Cost $4,602,000.00  

Notes: 
1 - This estimate does not include costs for acquisition of Easements from property owners. 

 

New EST at Mustang Bayou WTP 

 

Phase II of the RWTP will provide treated surface water to approximately 5,000 connections in 

the eastern part of the Study area, requiring elevated storage of roughly 0.5 MG.  Therefore, this 

project would include the construction of a new 0.5 MG EST at the existing Mustang Bayou 

WTP site.  This project would also include the modification of the existing high service pump 

station to allow for reusing the high service pumps to lift water into the EST in the event that the 

plant needed to temporarily revert back to groundwater usage.  It is anticipated that the discharge 

pressure could be maintained at the RWTP to provide sufficient pressure to fill the new EST.  

Costs for the EST are based on the construction of a composite-type tank. 

 
Table 5-7 

Mustang Bayou WTP EST Cost Estimate 

Item Description Unit Qty Unit Cost Total Cost 

1 
New 0.5 MG Composite Elevated 
Storage Tank 

GAL 500,000 $2.50  $1,250,000.00  

2 Piping Modifications and Sitework LS 1 $50,000.00  $50,000.00  

3 High Service Pumping Modifications LS 1 $50,000.00  $50,000.00  

4 SCADA System for New EST LS 1 $25,000.00  $25,000.00  

Subtotal $1,375,000.00  

Contingencies (20%) $275,000.00  

Engineering & Testing (18%) $297,000.00  

Total Estimated Capital Cost $1,947,000.00  

Notes: 
1 - This estimate does not include costs for acquisition of Easements from property owners.  

 

 

 

 

 



Technical Memorandum - Task V – Water Operation Alternatives  

City of Missouri City Regional Water & Wastewater Planning Study 

 
New EST at Fort Bend County MUD #149 WTP 

 

Phase II and Phase III of the RWTP will also provide treated surface water to approximately 

17,500 connections in the western part of the Study area, requiring elevated storage of roughly 

1.75 MG.  Therefore, a 1.75 MG EST is proposed for the existing Fort Bend County MUD #149 

WTP site.  This project would also include the modification of the existing high service pump 

station to allow for reusing the high service pumps to lift water into the EST in the event that the 

plant needed to temporarily revert back to groundwater usage.  It is anticipated that the discharge 

pressure could be maintained at the RWTP to provide sufficient pressure to fill the new EST.  

Costs for the EST are based on the construction of a composite-type tank. 

 
Table 5-8 

Fort Bend County MUD #149 WTP EST Cost Estimate 

Item Description Unit Qty Unit Cost Total Cost 

1 
New 1.75 MG Composite Elevated 

Storage Tank 
GAL 1,750,000 $2.50  $4,375,000.00  

2 Piping Modifications and Sitework LS 1 $50,000.00  $50,000.00  

3 High Service Pumping Modifications LS 1 $50,000.00  $50,000.00  

4 SCADA System for New EST LS 1 $25,000.00  $25,000.00  

Subtotal $4,500,000.00  

Contingencies (20%) $900,000.00  

Engineering & Testing (18%) $972,000.00  

Total Estimated Capital Cost $6,372,000.00  

Notes: 
1 - This estimate does not include any costs for acquisition of Easements from property owners.  

 

New EST at Palmer Plantation MUD No. 2 WTP 

 

Elevated storage can provide pressure-sustaining benefits in the eastern part of the Study area, 

including supplementing pressures in Palmer Plantation MUD No. 2, Fort Bend County MUD #s 

47 & 48 and Quail Valley UD.  Therefore, this project would include the construction of a new 

1.00 MG EST at the existing Palmer Plantation MUD No. 2 WTP site.  This project would also 

include the modification of the existing high service pump station to allow for reusing the high 

service pumps to lift water into the EST in the event that the plant needed to temporarily revert 

back to groundwater usage.  It is anticipated that the discharge pressure could be maintained at 

the RWTP to provide sufficient pressure to fill the new EST.  Costs for the EST are based on the 

construction of a composite-type tank. 
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Table 5-9 

Palmer Plantation MUD No. 2 WTP EST Cost Estimate 

Item Description Unit Qty Unit Cost Total Cost 

1 

 

New 1.0 MG Composite Elevated 

Storage Tank 
GAL 1,000,000 $2.50  $2,500,000.00  

2 Piping Modifications and Sitework LS 1 $50,000.00  $50,000.00  

3 High Service Pumping Modifications LS 1 $50,000.00  $50,000.00  

4 SCADA System for New EST LS 1 $25,000.00  $25,000.00  

Subtotal $2,625,000.00  

Contingencies (20%) $525,000.00  

Engineering & Testing (18%) $567,000.00  

Total Estimated Capital Cost $3,717,000.00  

Notes: 

1 - This estimate does not include costs for acquisition of Easements from property owners.  

 

New EST at Thunderbird Utility District System 1 WTP No. 2 

 

Elevated storage can provide pressure sustaining benefits in the central part of the Study area, 

including supplementing pressures in the Thunderbird UD area, Palmer Plantation MUD #2, 

Quail Valley UD and Fort Bend County MUD #46.  Therefore, this project would include the 

construction of a new 1.00 MG EST at the existing Thunderbird UD System 1 WTP No. 2 site.  

This project would also include the modification of the existing high service pump station to 

allow for reusing the high service pumps to lift water into the EST in the event that the plant 

needed to temporarily revert back to groundwater usage.  It is anticipated that the discharge 

pressure could be maintained at the RWTP to provide sufficient pressure to fill the new EST.  

Costs for the EST are based on the construction of a composite-type tank. 

 
Table 5-10 

Thunderbird UD System 1 WTP No. 2 EST Cost Estimate 

Item Description Unit Qty Unit Cost Total Cost 

1 
New 1.0 MG Composite Elevated 
Storage Tank 

GAL 1,000,000 $2.50  $2,500,000.00  

2 Piping Modifications and Sitework LS 1 $50,000.00  $50,000.00  

3 High Service Pumping Modifications LS 1 $50,000.00  $50,000.00  

4 SCADA System for New EST LS 1 $25,000.00  $25,000.00  

Subtotal $2,625,000.00  

Contingencies (20%) $525,000.00  

Engineering & Testing (18%) $567,000.00  

Total Estimated Capital Cost $3,717,000.00  

Notes: 
1 - This estimate does not include costs for acquisition of Easements from property owners.  
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New EST at Harris County WC&ID – Fondren Road WTP No. 2 

 

Elevated storage can provide pressure sustaining benefits in the north part of the Study area, 

including supplementing pressures in the Harris County WC&ID – Fondren Road area, the 

Southwest Harris County MUD #1 area and the WC&ID #2 area.  Therefore, this project would 

include the construction of a new 0.5 MG EST at the existing Harris County WC&ID – Fondren 

Road WTP No. 2 site.  This project would also include the modification of the existing high 

service pump station to allow for reusing the high service pumps to lift water into the EST in the 

event that the plant needed to temporarily revert back to groundwater usage.  It is anticipated that 

the discharge pressure could be maintained at the RWTP to provide sufficient pressure to fill the 

new EST.  Costs for the EST are based on the construction of a composite-type tank. 

 
Table 5-11 

Harris County WC&ID - Fondren Road WTP No. 2 EST Cost Estimate 

Item Description Unit Qty Unit Cost Total Cost 

1 
New 0.5 MG Composite Elevated 
Storage Tank 

GAL 500,000 $2.50  $1,250,000.00  

2 Piping Modifications and Sitework LS 1 $50,000.00  $50,000.00  

3 High Service Pumping Modifications LS 1 $50,000.00  $50,000.00  

4 SCADA System for New EST LS 1 $25,000.00  $25,000.00  

Subtotal $1,375,000.00  

Contingencies (20%) $275,000.00  

Engineering & Testing (18%) $297,000.00  

Total Estimated Capital Cost $1,947,000.00  

Notes: 

1 - This estimate does not include costs for acquisition of Easements from property owners.  
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This Technical Memorandum summarizes the findings of Task VI of the City of Missouri City 

Regional Water and Wastewater Planning Study (the Study).  The focus of Task VI of the Study 

is the determination of sewerage system flows for the Study area.   

 

Activities in Task VI included the following: 

 

 Delineate Service Areas;  

 Develop wastewater production factors; 

 Develop wastewater peaking factors, if possible; 

 Compare and discuss differences between population projections if any; 

 Develop wastewater production by service areas over the 30-year planning horizon; 

 Develop a map showing existing wastewater collection and treatment facilities; 

 Determine existing wastewater treatment plant (WWTP) and wastewater collection 

system capacities; 

 Determine condition and remaining useful life, if possible, of existing WWTPs and 

wastewater collection systems; and 

 Prepare a technical memorandum summarizing the findings. 

 

Service Areas 

 

The Study, in geographic terms, includes the current City limits of Missouri City, as well as its 

ETJ. As stipulated by Chapter 42 of the Texas Local Government Code, based on city population 

size, Missouri City’s ETJ extends 3.5 miles beyond the City limits.  Within the Study area there 

are 30 participating utility districts.  Exhibit 1-2 shows the Study area and participants and 

delineates the service area of each participating utility district.  It should be noted that Fort Bend 

County MUD #23 and #24 are not included since they are outside of the City’s ETJ.  Fort Bend 

County WC&ID #2 is also not included due to the fact that it is in three separate jurisdictions 

(Missouri City, Stafford and Sugar Land). 

 

Wastewater Production Factors 

 

Per TM II, the expected water demand was obtained by multiplying the number of connections 

by the average usage per connection per month.  The average usage per connection per month 

was calculated in the Joint GRP by dividing the annual pumpage by the connection count times 

12 months.  Those districts that are not included in the Joint GRP directly provided their average 

usage per connection per month. 

 

Wastewater production was estimated as a percentage of the average water demand and was 

assumed to remain at a constant rate through the Study period.  To determine the percentage of 

wastewater returned to the collection system, the average daily flow of each WWTP was 

collected from the operators.  This average daily flow was divided by the total number of 
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connections served by each WWTP and converted to a monthly usage per connection.  This was 

divided by the average water usage per connection previously used to determine the water 

demands.  The wastewater demand was determined as a percentage of the water demand.  These 

results are summarized in Table 6-1. 

 
Table 6-1 

Wastewater Demand as a Percentage of Water Demand 

Wastewater Treatment 

Plant 

Average 

Daily 

Wastewater 

Flow    

(MGD) 

Current 

Connections 

Served 

Wastewater 

Average 

Usage per 

Connection 

(GPD) 

Wastewater 

Average Usage per 

Connection 

(Gallons/Month) 

Water Average 

Usage per 

Connection 

(Gallons/Month) 

Percentage of 

Wastewater 

Returned to 

Sewer System 

Blue Ridge West MUD 

WWTP 
0.725 2,494 291 8,721 11,538 76% 

Fort Bend County MUD #26 
WWTP 

0.300 1,484 202 6,065 8,393 72% 

Harris County MUD #122 

WWTP 
0.115 410 280 8,415 8,190 103% 

Harris County WC&ID - 

Fondren Rd. WWTP 
0.187 1,017 184 5,516 6,750 82% 

Mustang Bayou Regional 
WWTP 

0.325 1,816 179 5,369 11,873 45% 

Palmer Plantation WWTP 0.325 1,752 186 5,565 22,300 25% 

Quail Valley UD WWTP 1.500 7,227 208 6,227 10,015 62% 

Sienna North WWTP 0.400 1,445 277 8,304 14,618 57% 

Sienna South WWTP 1.100 4,408 250 7,486 14,618 51% 

Steep Bank/Flat Bank 

Regional WWTP 
1.500 6,439 233 6,989 16,285 43% 

Southwest Harris County 
MUD #1 WWTP 

0.100 527 190 5,693 5,310 107% 

Total 29,019     

Average 225 6,759 11,808 57% 

 

The average wastewater flow is approximately 60 percent of the water demand.  This  

percentage was multiplied by the current and projected water demands from TM II to reach the 

current and projected wastewater demands.  These wastewater demands are presented in Table 6-

2. 
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Table 6-2 

Current and Projected Monthly Wastewater Demand 

District 

% of 

Water 

Returned 

to Sewer 

Collection 

System 

Current 

Wastewater 

Demand 

(2010) 

2015 2020 2025 2030 2035 2040 

Build Out 

Wastewater 

Demand 

Sienna Plantation 

Management District 
60 2,664,090 3,243,240 5,791,500 8,687,250 11,583,000 14,478,750 17,374,500 17,490,330 

Sienna Plantation MUD #1 60 879,390 879,390 928,245 977,100 1,025,955 1,123,665 1,221,375 1,221,375 

Sienna Plantation MUD #2 60 15,647,107 15,647,107 15,647,107 15,647,107 15,647,107 15,647,107 15,647,107 15,647,107 

Sienna Plantation MUD #3 60 21,532,314 21,532,314 21,532,314 21,532,314 21,532,314 21,532,314 21,532,314 21,532,314 

Sienna Plantation MUD #4, 5, 

6, 7 
60 0 5,262,480 22,804,080 49,116,480 75,428,880 87,708,000 87,708,000 87,708,000 

Sienna Plantation MUD #10 60 12,068,621 15,752,357 17,506,517 19,260,677 21,014,837 21,339,356 21,339,356 21,339,356 

Sienna Plantation MUD #12 60 1,324,391 2,061,138 4,797,628 9,533,860 12,480,848 12,621,181 12,621,181 12,621,181 

Sienna Plantation MUD #13 60 0 0 1,447,182 3,859,152 6,271,122 8,683,092 10,472,335 10,472,335 

Fort Bend County MUD #129 60 13,402,872 19,318,622 20,467,440 20,467,440 20,467,440 20,467,440 20,467,440 20,467,440 

Fort Bend County MUD #149 60 890,475 6,910,086 12,110,460 12,110,460 12,110,460 12,110,460 12,110,460 12,110,460 

Blue Ridge West MUD 60 17,265,463 17,327,768 17,355,460 17,355,460 17,355,460 17,355,460 17,355,460 17,369,305 

First Colony MUD #9 60 19,871,906 20,243,066 20,614,226 20,985,386 21,356,546 21,727,706 22,098,866 24,496,560 

Fort Bend County MUD #115 60 7,236,230 7,487,122 7,658,784 7,658,784 7,658,784 7,658,784 7,658,784 7,658,784 

Fort Bend County MUD #26 60 7,473,127 7,473,127 7,503,342 7,553,700 7,604,058 7,654,416 7,704,774 10,801,791 

Fort Bend County MUD #42 60 10,026,585 10,834,560 11,596,365 11,596,365 11,596,365 11,596,365 11,596,365 11,596,365 

Fort Bend County MUD #46 60 7,688,412 9,573,120 10,321,020 10,321,020 10,321,020 10,321,020 10,321,020 10,699,956 

Fort Bend County MUD #47 60 4,088,003 6,327,585 7,224,952 7,224,952 7,224,952 7,224,952 7,224,952 7,669,800 

Fort Bend County MUD #48 60 4,862,653 4,916,342 5,491,577 6,419,623 7,339,999 8,260,375 9,180,751 10,507,626 

Fort Bend County MUD #49 60 5,395,392 5,649,293 5,776,243 5,871,456 5,950,800 6,030,144 6,109,488 6,284,045 

Meadowcreek MUD 60 4,668,394 4,904,968 4,957,540 5,010,112 5,062,684 5,115,256 5,167,828 5,178,342 

Palmer Plantation MUD #1 60 9,505,411 10,790,784 11,139,898 11,219,242 11,298,586 11,377,930 11,457,274 12,663,302 

Palmer Plantation MUD #2 60 6,830,663 7,326,370 7,511,209 7,595,227 7,679,245 7,763,263 7,847,281 8,401,800 

Quail Valley Utility District 60 29,032,572 29,032,572 29,085,084 29,629,896 29,629,896 29,629,896 29,629,896 29,629,896 

Thunderbird Utility District 60 11,891,462 11,891,462 11,928,701 11,990,765 12,052,829 12,114,893 12,176,957 12,325,910 

Mustang Bayou USA 60 4,623,346 9,545,892 14,603,790 19,661,688 21,684,847 21,684,847 21,684,847 22,639,436 

Mustang Bayou USA Phase 2 60 0 0 9,723,987 25,930,632 42,137,277 58,343,922 64,790,961 64,790,961 

Harris County MUD #122 60 2,014,740 2,358,720 2,702,700 3,056,508 3,405,402 3,508,596 3,508,596 3,508,596 

Southwest Harris County 

MUD #1 
60 1,679,022 2,179,224 2,682,612 3,186,000 3,686,202 4,189,590 4,189,590 4,189,590 

Harris County WC&ID - 

Fondren Road 
60 4,118,850 4,568,400 5,070,600 5,706,450 6,212,700 6,342,300 6,342,300 6,342,300 

Total Monthly Wastewater 

Demand (Gallons)   
226,681,493 263,037,109 315,980,561 379,165,104 436,819,614 473,611,079 486,540,058 497,364,265 

Total Wastewater Demand 

(MGD) 
 7.5 8.6 10.4 12.5 14.4 15.6 16.0 16.4 
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Existing and Future Development Areas 

 

While many of the older neighborhoods in the northern portions of the City are already built out, 

many of the southern neighborhoods are still rapidly growing.  The City Planning Department 

has established Development Ordinances along with the City’s Zoning and Subdivision 

Ordinances which set the guidelines for future growth and redevelopment within the City.  The 

Planning Department has developed a Comprehensive Plan which designates the pattern and 

intended character of future development.  Table 6-3 presents the projected land area of each 

character district. 

 
Table 6-3 

Missouri City Future Land Use & Character 

Designation Acreage Percent of Total 

Rural 1,120.6 6.8% 

Estate 2,048.7 12.4% 

Suburban Residential 2,989.8 18.1% 

Single-Family Residential 2,703.4 16.4% 

Multi-Family Residential 324.2 2.0% 

Suburban Commercial 1,005.4 6.1% 

Commercial 1,067.3 6.5% 

Urban 98.8 0.6% 

Business Park 2,213.9 13.4% 

Community Facility 486.5 2.9% 

Park & Recreation 1,326.1 8.0% 

Water 1,144.3 6.9% 

Total 16,529 100.0% 

 

The majority of the future development within the City will occur in the southern portion of the 

City within three major subdivisions.  These subdivisions are Riverstone, Sienna Plantation and 

the Sienna South development.  These developments have adopted individual master plans in 

accordance with the City’s Comprehensive Plan.  In order to estimate areas of future 

development for each of the Study’s five year increments, copies of these master plans were 

obtained along with traffic impact analyses and discussions with the City’s Planning Department 

Staff.  Using this information Exhibit 1-8 was prepared which shows the project growth areas 

throughout the City. 

 

A graphic representation of the City-wide build out percentage was also put together based on 

the projected connection counts presented in TM I.  The build out percentage was determined by 

dividing the build out connection count by each of the five year planning study increments.  The 

current build out percentage of the City is 47% and is estimated to reach 98% by the year 2040.  

Complete results are presented in Graph 6-1. 
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Existing Wastewater Facilities 

 

The wastewater infrastructure is similar to the water infrastructure in that each utility district 

constructs and maintains its own wastewater collection system.  However, not all utility districts 

have an independent WWTP.  Some utility districts share capacity in regional WWTPs that are 

identified in the discussions below. 

 

Existing Wastewater Collection System 

 

The existing wastewater collection system throughout the City consists of approximately 360 

miles of gravity lines and 35 miles of force mains.  Each utility district is responsible for 

construction and maintenance of its collection system.  Because some of the utility districts share 

capacity in regional WWTPs, several systems are interconnected.  Some of the interconnections 

are direct gravity lines to a WWTP and some are force mains that transfer wastewater flows from 

one utility district’s lift station into another utility district’s collection system to ultimately travel 

to a regional WWTP.  See Exhibit 1-6 for a map of the existing wastewater collection system 

lines, lift stations and existing system interconnections. 
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Graph 6-1:  Total City Wide Build Out Percentage 
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Age, condition, type, and sizing of wastewater lines were evaluated in this study only to the 

extent of determining necessary improvements when considering potential consolidation 

alternatives.  As with the water systems, further evaluation of the individual wastewater systems 

would require the development of a City-wide system model, which was not included in the 

scope of this Study. 

 

One concern brought to our attention during the course of this Study was regarding excessive 

nutrient loading to the WWTPs.  Excessive nutrient loading to WWTPs generally occur in one of 

two ways.  The most common cause of excessive nutrient loading comes from agricultural, 

commercial and/or industrial wastewater producers, who discharge wastewater with 

concentrations of nutrients far exceeding those of normal residential wastewater producers.  

Therefore, when it is determined that a non-residential wastewater producer is discharging 

wastewater with excessive nutrient loads, either onsite pretreatment requirements should be 

mandated to that producer, or a pretreatment surcharge needs to be developed for that user, to 

account for the increased cost of treatment to the specific WWTP as a result of handling that 

wastewater.   

 

In addition, the TCEQ typically requires a utility-wide pretreatment program to be developed 

when a utility’s wastewater production increases above 5 MGD.  In the case of the City, a pre-

treatment program would not be required unless multiple utility district WWTPs were 

consolidated into a single facility.  However, since the current total daily wastewater produced 

within the Study area already exceeds 5 MGD, development of a pretreatment program by the 

City and coordinated with the various utility districts may help address excessive nutrient 

loadings in the wastewater system if the excessive nutrient loading is coming from individual 

wastewater producers. 

 

The second most common cause of excessive nutrient loading in a wastewater system occurs due 

to overly conservative pipeline design.  When designing gravity collection pipelines, a fine 

balance must be maintained between sizing large enough to handle projected maximum design 

flows and ensuring that pipelines provide sufficient velocity at lower flow.  A minimum pipeline 

velocity of 2.0 feet per second (ft/s) or greater (per TCEQ Chapter 217 design criteria) usually 

keeps all of the solids in the wastewater stream entrained in the liquid stream.  If solids dropout 

occurs due to insufficient velocity, the normal nutrient load in the liquid stream is reduced, 

which makes the WWTP acclimate to a lower loading rate.  When flows increase (frequently 

during the day or during storm events), the solids that had previously dropped out in the 

pipelines are now moved downstream to the WWTP which results in a nutrient overload at the 

WWTP. 
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Existing Wastewater Lift Stations 

 

Wastewater lift stations have been constructed, where needed, to transfer wastewater flows to the 

various regional WWTPs from service areas that are not feasible for gravity flow to a WWTP.  

There are a total of 87 wastewater lift stations currently within the Study area.  The City owns 8 

lift stations throughout the Study area and the remaining lift stations are owned by the utility 

districts.  Age, condition, type, and sizing of wastewater lift stations were evaluated in this Study 

only to the extent of determining necessary improvements when considering potential 

consolidation alternatives.   

 

Existing Wastewater Treatment Plants 

 

There are 11 existing WWTPs within the Study area.  Two of the regional WWTPs are owned by 

the City (Steep Bank-Flat Bank and Mustang Bayou).  The remaining WWTPs are owned by 

utility districts.  Refer to Table 1-12 for a list of these WWTPs and their current permitted 

capacities.  The service area for each wastewater treatment plant is shown on Exhibit 1-7. 

 

As with many other developer-planned and constructed WWTPs, the majority of the WWTPs in 

the Study area consist of package treatment plants.  Package WWTPs are typically used for small 

flow (less than 1 MGD) and allow for rapid design and construction.  Because package plants are 

usually designed for a small service area, they are not well suited for larger WWTP demands 

since multiple treatment trains are usually required for larger demands.  For example, the Sienna 

South Regional WWTP is currently rated for an average flow of 1.2 MGD, though it is based on 

the operation of 4 simultaneously-operated 0.3 MGD package treatment plants.  As a result, the 

existing Sienna South WWTP has fairly limited treatment flexibility and requires substantially 

higher than normal daily operation and maintenance (O&M) efforts. 

 

In addition, package treatment plants typically have much shorter operating lives than more 

conventional or advanced treatment facilities.  Most conventional treatment facilities are 

designed based on using concrete structures, which typically have a 40-50 year operating life, 

and equipment is designed for 30-40 years of operation.  However, in package treatment plants, 

the anticipated operating life are frequently intended only for 10-20 years, especially when 

structures are designed using painted carbon steel.  

 

Each WWTP was evaluated in this study with respect to rated capacity versus average loading, 

treatment performance, remaining useful life of structures and equipment, treatment and 

potential expansion capabilities, potential for reuse, and observed level of annual O&M efforts.  

Summary tables comparing current conditions at each WWTP within the Study area are 

provided.  Table 6-4 provides an overview of each WWTP.  Table 6-5 contains WWTP process 

summaries of each WWTP.  Table 6-6 lists the current operating parameters at each WWTP.   

 



Technical Memorandum - Task VI - Determination of Sewerage System Flows  

City of Missouri City Regional Water & Wastewater Planning Study 

 
Table 6-4 

Existing WWTPs General  Summary 

Name General Location Adjacent WWTPs 
WWTP Age 

(years) 
Operating Entity 

Blue Ridge West MUD WWTP Independence Blvd. None 25 

Southwest Water 

Company 
(SWWC) 

Fort Bend County MUD #26 WWTP Lazy Spring Dr 
Blue Ridge West 

MUD WWTP 
30 Quail Valley UD 

Harris County MUD #122 WWTP Sunset Lane None 20 
Severn Trent 

Services 

Harris County WC&ID - Fondren Road WWTP East Hampton Cr 
Southwest Harris 
County MUD #1 

WWTP 

30 Quail Valley UD  

Mustang Bayou Regional WWTP Trammel Fresno Rd None 20 SWWC 

Palmer Plantation WWTP 
Lake Olympia 

Parkway 

Steep Bank / Flat 

Bank WWTP 
25 Quail Valley UD 

Quail Valley UD/Thunderbird UD WWTP Blue Lakes Lane None 35 Quail Valley UD 

Sienna North WWTP Discovery Lane None 10 SWWC 

Sienna South WWTP Waters Lake Blvd None 20 SWWC 

Southwest Harris County MUD #1 WWTP Hwy 90a 
Harris County 

WC&ID 
20 

Severn Trent 

Services 

Steep Bank/Flat Bank Regional WWTP Oil Field Rd 
Palmer Plantation 

WWTP 
10 Quail Valley UD 
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Table 6-5 

Existing WWTP Treatment Process Summary 

Name Process Type Solids Handling Type 

Effluent Reuse 

Potential1 

(acre-ft per year) 

Recent 

Rehabilitative 

Work 

Blue Ridge West MUD WWTP 
Contact stabilization 

Package3 

Aerobic digestion, off-site liquid 

sludge hauling2 
1,064 None 

Fort Bend County MUD #26 
WWTP 

Conventional 

Complete-Mix 
Activated Sludge 

(CMAS) Package 

Aerobic digestion and off-site 
liquid sludge hauling2 

336 

Emergency 

conversion to 

CMAS 

Harris County MUD #122 

WWTP 
CMAS Package 

Aerobic digestion and off-site 

liquid sludge hauling2 
224 

Cleaning & minor 

repairs 

Harris County WC&ID - 
Fondren Road WWTP 

CMAS Package 
Aerobic digestion and off-site 

liquid sludge hauling2 
112 

Cleaning & minor 
repairs 

Mustang Bayou Regional 

WWTP 

3 CMAS Package 

Trains 

Aerobic digestion and off-site 

liquid sludge hauling2 
448 

New CMAS train 

added 

Palmer Plantation WWTP CMAS Conventional 
Aerobic digestion and off-site 

liquid sludge hauling2 
336 None 

Quail Valley UD/Thunderbird 
UD WWTP 

Pure O2 
Belt filter press & off-site 

dewatering sludge hauling4 
1,2325 

Cleaning & minor 
repairs 

Sienna North WWTP 
3 CMAS Package 

Trains 

Aerobic digestion and off-site 

liquid sludge hauling2 
336 None 

Sienna South WWTP 
4 CMAS Package 

Trains 

Aerobic digestion and off-site 

liquid sludge hauling2 
1,232 None 

Southwest Harris County MUD 
#1 WWTP 

CMAS Package 
Aerobic digestion and off-site 

liquid sludge hauling2 
112 

Cleaning & minor 
repairs 

Steep Bank/Flat Bank Regional 

WWTP 

Extended aeration 

conventional 

Belt filter press & off-site 

dewatering sludge hauling4 
1,680 

Expansion from 1.5-

3.0 MGD 

Notes: 
1 - Available amount listed does not include evaporative losses.   

2- This process is energy and O&M intensive. 

3- TCEQ prohibits contact-stabilization process for nitrification. 
4- This process has low energy and O&M usage. 

5 - Currently 0.4 MGD is used via Section 210 authorization for golf course irrigation. 
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Table 6-6 

Existing WWTP Operating Parameters 

Name 
Current Permitted  

Capacity (MGD)1,2 

Current Average 

Loading (MGD)3 

Treatment 

Efficiency4 

Blue Ridge West MUD WWTP 1.3 0.75 58% 

Fort Bend County MUD #26 WWTP 0.5 0.3 60% 

Harris County MUD #122 WWTP 0.25 0.1 40% 

Harris County WC&ID - Fondren Road WWTP 0.6 0.2 33% 

Mustang Bayou Regional WWTP 0.95 0.4 40% 

Palmer Plantation WWTP 0.6 0.3 50% 

Quail Valley UD/Thunderbird UD WWTP 4.0 1.5 38% 

Sienna North WWTP 0.9 0.3 33% 

Sienna South WWTP 1.2 1.1+ 92% 

Southwest Harris County MUD #1 WWTP 0.4 0.1 25% 

Steep Bank/Flat Bank Regional WWTP 3.0 1.5 50% 

Total 13.75 6.55 
 

Notes: 

1 - Current permitted design capacity based on current average flow rating from TPDES discharge permit on file with TCEQ.  
However, in some cases, the permitted treatment capacity may be above the actual treatment capability of a specific WWTP.  

2 - The permitted effluent limitations for all WWTPs are 10 milligrams per liter (mg/L) biochemical oxygen demand (BOD), 15 

mg/L total suspended solids (TSS) and 2-4 mg/L ammonia (NH3) (ammonia limit added in this permit cycle for several of the 
WWTPs).  NH3 limit is anticipated to be tightened to 2 mg/L or less for all WWTPs. 

3 - Current average loading based on average daily flow rates to each WWTP.  Typical peaking factor for influent flows ranges 

from 1.5-2.0.   
4 - The Treatment Efficiency is based on the percentage of the rated capacity.  Optimal efficiency (in utilizing operator effort 

and in energy and chemical usage) is 60-80% of the plant capacity.   
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Table 6-7 

Projected Life of Existing WWTP 

Name 

Remaining Life 

of Structures 

(years) 

Remaining Life of 

Equipment (years) 

Remaining Life of 

WWTP1, 2 

(years) 

Blue Ridge West MUD WWTP 10-15 5-10 5-10 

Fort Bend County MUD #26 WWTP 10-15 5-10 5-10 

Harris County MUD #122 WWTP 5-10 5-10 5-10 

Harris County WC&ID - Fondren Road WWTP 10-15 5-10 5-10 

Mustang Bayou Regional WWTP 10-15 10-15 10-15 

Palmer Plantation WWTP 10-15 5-10 5-10 

Quail Valley UD/Thunderbird UD WWTP 5-10 5-10 5-10 

Sienna North WWTP 10-15 10-15 10-15 

Sienna South WWTP 5-10 5-10 5-10 

Southwest Harris County MUD #1 WWTP 10-15 5-10 5-10 

Steep Bank/Flat Bank Regional WWTP 30-40 25-30 25-30 

Notes: 

1 - Overall WWTP useful life without major WWTP rehabilitation or replacement.  Limiting factor for package plants with 
concrete structures is the equipment.  Limiting factors for package plants with steel structures are both the structure and the 

equipment. 

2 - Remaining useful life of each existing WWTP listed above does not take into account capability to meet current and/or 
future permit limits.  For example, Harris County MUD #122 WWTP will likely become noncompliant with its new 

ammonia permit limit once that permit limit goes into effect next summer.  So the remaining useful life for that WWTP is 
actually shorter than what is shown above.      

 

Current Billing Rates 

 

Each utility district individually sets its rates for water and sewer service.  Because each district 

is currently at a different stage of build out, the rates paid by customers vary within the Study 

area.  Newer utility districts that are still constructing additional facilities as they grow and are 

also continuing to pay back debt on recently constructed facilities have higher rates than the 

older utility districts which have been completely built out and have repaid all or a large portion 

of their debt.  Each utility district provided its billing rates from water and wastewater, as well as 

their average monthly usage and amount billed. 

 

Average Wastewater Billed Usage 

 

The average monthly wastewater usage throughout the Study area was calculated as 10,000 

gallons per month for a residential connection and 50,000 gallons per month for a commercial 

connection. Using the current billing rates for each utility district, the monthly cost for the 

average usage was calculated to use as a comparison between individual districts.  Graph 6-2 

show the varying costs in each district for wastewater billing rates, respectively.   
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Graph 1-3:  Wastewater Billing Rates

Residential (10,000 gallons)

Commercial (50,000 gallons)

Residential Avg. = $35.81

Commercial Avg. = $152.04
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This Technical Memorandum summarizes the findings of Task VII of the City of Missouri City 

Regional Water and Wastewater Planning Study (the Study).  The focus of Task VII of the Study 

is the preparation of Wastewater Collection System Alternatives for the Study area.   

 

Activities in Task VII included the following: 

 

 Developing a technical memorandum summarizing the wastewater collection system 

alternatives for 5-year increments through the year 2040 to serve existing and future 

growth. 

 

Wastewater Collection System Alternatives 

 

The existing wastewater system utilizes sanitary sewer lift stations where necessary.  No 

recommended regional collection system alternatives have been identified that could provide a 

cost beneficial alternative to the currently designed systems.  However, potential alternatives to 

the current treatment system locations would include improvements to specific lift stations as 

necessary to divert flows from one WWTP service area to another.  These improvements will be 

discussed in both this TM and in TM VIII, which will discuss wastewater treatment alternatives. 

 

Improvements Corresponding to Wastewater Treatment System Alternatives 

 

The goal of this section of the Study is to evaluate potential alternatives of consolidating 

WWTPs where feasible to increase operational efficiency and cost-effectiveness throughout the 

Study area’s wastewater system.  For a city the size of Missouri City, it is normal to only have 

one or two wastewater treatment facilities.  Substantial savings in annual O&M costs (and 

therefore the cost of service for the City’s residents) can typically be attained by consolidating to 

a smaller number of WWTPs. 

 

Several scenarios were developed to determine anticipated capital and O&M costs for various 

WWTP consolidation scenarios.  The first scenario was developed to determine the 30-year life 

cycle cost to maintain all the existing WWTPs in operation through 2040, along with 

construction of a new regional WWTP in the Sienna South area.  The second, third and fourth 

scenarios were developed to evaluate various methods of consolidation with the ultimate goal of 

reducing the total number of active WWTPs to roughly half the current number of operating 

WWTPs at this time.  During the development of Scenarios 1 through 4, it was determined that 

as the total number of active WWTPs was reduced, economies of scale for capital and O&M cost 

resulted in a lower life cycle cost.  As a result, a fifth scenario was developed with the concept of 

utilizing one WWTP site to create a super-regional WWTP that would treat the entire wastewater 

flows for the Study area even at build-out.  This TM includes only the capital costs for each 

scenario, while the O&M costs for this scenario are included in the costs in TM VIII and TM IX. 
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Wastewater Consolidation Project Scenarios 

 

Following the development of capital costs for each of the existing and proposed WWTP 

facilities, combinations of WWTP and wastewater collection costs (discussed in TM VIII) were 

completed for the five consolidation scenarios discussed above. 

 

Projected Capital Cost to Maintain All WWTPs in Operation 

 

This option considers maintaining all existing WWTPs in operation, along with constructing a 

new south regional WWTP in the Sienna South area.  Since the majority of the existing WWTPs 

are package plants, extensive rehabilitation effort would be needed to maintain many of these 

plants in continued operation for the next 30 years.  Obviously there are several plants that could 

be somewhat easily consolidated into nearby facilities, so this cost was developed to determine a 

baseline of cost for the planning area.  Additionally, by maintaining all the existing WWTPs, no 

additional major collection system improvements would need to be completed for this scenario. 

 
Table 7-1 

Capital Costs for WWTP Scenario 1 

 Item Description Unit Qty Unit Cost Total Cost 

1 
Rehab and upgrade HCMUD #1 WWTP, including 

structure rehab and equipment replacement 
Gal 400,000 $6.00 $2,400,000.00 

2 
Addition of onsite solids dewatering improvements 
at HCMUD #1 WWTP 

Gal 400,000 $0.75 $300,000.00 

3 
Rehab and upgrade Fondren Road WWTP, including 

structure rehab and equipment replacement 
Gal 600,000 $6.00 $3,600,000.00 

4 
Addition of onsite solids dewatering improvements 

at Fondren Road WWTP 
Gal 600,000 $0.75 $450,000.00 

5 
Rehab and upgrade HCMUD #122 WWTP, 
including structure rehab and equipment replacement 

Gal 250,000 $6.00 $1,500,000.00 

6 
Addition of onsite solids dewatering improvements 

at HCMUD #122 WWTP 
Gal 250,000 $0.75 $187,500.00 

7 
Rehab and upgrade Blue Ridge WWTP, including 

structure rehab and equipment replacement 
Gal 1,300,000 $6.00 $7,800,000.00 

8 
Addition of onsite mechanical solids dewatering 

improvements at Blue Ridge WWTP 
Gal 1,300,000 $0.75 $975,000.00 

9 
Rehab and upgrade FBCMUD #26 WWTP, 

including structure rehab and equipment replacement 
Gal 500,000 $6.00 $3,000,000.00 

10 
Addition of onsite solids dewatering improvements 
at FBCMUD #26 WWTP 

Gal 500,000 $0.75 $375,000.00 

11 
Rehab and upgrade QVUD WWTP, including 

structure rehab and equipment replacement 
Gal 1,500,000 $6.00 $9,000,000.00 

12 
Rehab and upgrade Palmer WWTP, including 

structure rehab and equipment replacement 
Gal 600,000 $6.00 $3,600,000.00 

13 
Addition of onsite solids dewatering improvements 

at Palmer WWTP 
Gal 600,000 $0.75 $450,000.00 

14 
Expand and upgrade SB-FB WWTP, including 

structure rehab and equipment replacement 
Gal 3,000,000 $5.00 $15,000,000.00 
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Table 7-1 

Capital Costs for WWTP Scenario 1 

 Item Description Unit Qty Unit Cost Total Cost 

15 
Expand and upgrade Vicksburg WWTP, including 

structure rehab and equipment replacement 
Gal 1,500,000 $5.00 $7,500,000.00 

16 
Addition of onsite solids dewatering improvements 
at Vicksburg WWTP 

Gal 950,000 $0.75 $712,500.00 

17 
Rehab and upgrade Sienna North WWTP, including 

structure rehab and equipment replacement 
Gal 900,000 $6.00 $5,400,000.00 

18 
Addition of onsite solids dewatering improvements 

at Sienna North WWTP 
Gal 900,000 $0.75 $675,000.00 

19 
Rehab and upgrade Sienna South WWTP, including 
structure rehab and equipment replacement 

Gal 1,200,000 $6.00 $7,200,000.00 

20 
Addition of onsite solids dewatering improvements 

at Sienna South WWTP 
Gal 1,200,000 $0.75 $900,000.00 

21 Construct new regional WWTP in Sienna South area Gal 2,300,000 $4.00 $9,200,000.00 

Subtotal 
$80,225,000.00  

Contingencies (20%) $16,045,000.00  

Engineering & Testing (18%) $17,329,000.00  

TOTAL ESTIMATED CAPITAL COST $113,599,000.00  

TOTAL ESTIMATED COLLECTION SYSTEM COST $0 

Notes: 

1-This estimate assumes no offsite collection improvements are required. 
2- This estimate assumes that no other major capital improvements would be necessary during the project life. 

 

Projected Capital Cost to Consolidate Utility District Engineer Recommended WWTPs  

 

This option considers consolidating several of the existing WWTPs in operation, along with 

constructing a new south regional WWTP in the Sienna South area.  Since the majority of the 

existing WWTPs to remain in this scenario are package plants, extensive rehabilitation effort 

would still be needed.  In developing capital costs, consolidated plant costs include new PS and 

force mains to the regional facilities, and WWTPs intended to remain in this scenario include a 

budget for rehabilitating and/or upgrading each facility to maintain continued treatment for the 

next 30 years.   

 

Table 7-2 

Capital Costs for WWTP Scenario 2 

 Item Description Unit Qty Unit Cost Total Cost 

1 
Rehab and upgrade HCMUD #1 WWTP, including 
structure rehab and equipment replacement 

Gal 400,000 $6.00 $2,400,000.00 

2 
Addition of onsite solids dewatering improvements 

at HCMUD #1 WWTP 
Gal 400,000 $0.75 $300,000.00 

3 
Rehab and upgrade Fondren Road WWTP, including 

structure rehab and equipment replacement 
Gal 600,000 $6.00 $3,600,000.00 

4 
Addition of onsite solids dewatering improvements 
at Fondren Road WWTP 

Gal 600,000 $0.75 $450,000.00 
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Table 7-2 

Capital Costs for WWTP Scenario 2 

 Item Description Unit Qty Unit Cost Total Cost 

5 
Construct a transfer PS at HCMUD #122 WWTP to 
transfer plant flow to WC&ID #2 

LS 1 $125,000.00 $125,000.00 

6 6" force main to WC&ID #2 LF 1,200 $25.00 $30,000.00 

7 
Bore of force main with 10 inch steel casing 

(includes casing pipe only) 
LF 250 $300.00 $75,000.00 

8 

Expand and upgrade WC&ID #2 WWTP to handle 

HCMUD #122 flow, including structure rehab and 
equipment replacement 

Gal 250,000 $5.00 $1,250,000.00 

9 

Expand Blue Ridge WWTP to handle FBCMUD #26 

flow, including structure rehab and equipment 

replacement 

Gal 1,800,000 $5.00 $9,000,000.00 

11 
Construct a transfer PS at FBCMUD #26 WWTP to 

transfer plant flow to Blue Ridge WWTP 
LS 1 $250,000.00 $250,000.00 

12 8" force main to Blue Ridge WWTP LF 5,400 $35.00 $189,000.00 

13 
Rehab and upgrade QVUD WWTP, including 

structure rehab and equipment replacement 
Gal 1,500,000 $6.00 $9,000,000.00 

14 
Construct a transfer PS at Palmer WWTP to transfer 

plant flow to SB-FB WWTP 
LS 1 $250,000.00 $250,000.00 

15 8" force main to SB-FB WWTP LF 1,200 $45.00 $54,000.00 

16 
Bore of force main with 12 inch steel casing 
(includes casing pipe only) 

LF 500 $300.00 $150,000.00 

17 
Expand and upgrade SB-FB WWTP for growth and 
to handle Palmer and Sienna North flow, including 

structure rehab and equipment replacement 

Gal 3,500,000 $5.00 $17,500,000.00 

18 
Expand and upgrade Vicksburg WWTP, including 

structure rehab and equipment replacement 
Gal 1,500,000 $5.00 $7,500,000.00 

20 
Rehab and upgrade Sienna North WWTP, including 
structure rehab and equipment replacement 

Gal 900,000 $6.00 $5,400,000.00 

21 
Addition of onsite solids dewatering improvements 
at Sienna North WWTP 

Gal 900,000 $0.75 $675,000.00 

22 
Construct new transfer pump station at Sienna South 
WWTP to transfer Sienna South plant flow to the 

new regional WWTP in Sienna South 

LS 1 $250,000.00 $250,000.00 

23 12" force main to new South Regional WWTP LF 12,500 $55.00 $687,500.00 

24 
Bore of force main with 16 inch steel casing 
(includes casing pipe only) 

LF 1,250 $350.00 $437,500.00 

25 Construct new regional WWTP in Sienna South area Gal 3,500,000 $4.00 $14,000,000.00 

Subtotal $73,573,000.00 

Contingencies (20%) $14,714,600.00 

Engineering & Testing (18%) $15,892,000.00 

TOTAL ESTIMATED CAPITAL COST $104,179,600.00 

 ESTIMATED COLLECTION SYSTEM COST $2,498,000.00 

Notes: 

1- This estimate assumes that no other major capital improvements would be necessary during the project life. 
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Projected Total Life Cycle Cost to Consolidate WWTPs Using Quail Valley UD WWTP as a 

Regional WWTP 

 

This option considers consolidating the existing WWTPs down to a maximum of five plants, 

including constructing a new south regional WWTP in the Sienna South area.  In this scenario, 

the three northernmost WWTPs would be consolidated into a new regional facility, the central 

service area would be consolidated between the Quail Valley UD WWTP and the SB-FB 

WWTP, the eastern area would be covered by the Mustang Bayou WWTP and the southern area 

would be supported by the new south regional WWTP in the Sienna South area.  In developing 

capital costs, consolidated plant costs include new PSs and force mains to the regional facilities, 

and WWTPs intended to remain in this scenario include a budget for rehabilitating and/or 

upgrading each facility to maintain continued treatment for the next 30 years. 

   
Table 7-3 

Capital Costs for WWTP Scenario 3 

 Item Description Unit Qty Unit Cost Total Cost 

1 

Construct new transfer pump station to transfer 

SWHCMUD #1 plant flow to the nearby Fondren 
Road WWTP 

LS 1 $150,000.00 $150,000.00 

2 6" force main to Fondren Road WWTP LF 1,000 $25.00 $25,000.00 

3 
Construction of a new regional WWTP at the 

Fondren Road plant site 
Gal 1,500,000 $5.00 $7,500,000.00 

4 

Construct new transfer pump station to transfer 

HCMUD #122 plant flow to the Fondren Road 
WWTP 

LS 1 $125,000.00 $125,000.00 

5 6" force main to Fondren Road WWTP LF 8,750 $25.00 $218,750.00 

6 
Bore of force main with 10 inch steel casing 

(includes casing pipe only) 
LF 250 $400.00 $100,000.00 

7 
Construct new transfer pump station to transfer Blue 

Ridge plant flow to the new FBCMUD #26 PS 
LS 1 $250,000.00 $250,000.00 

8 10" force main to Blue Ridge WWTP LF 5,400 $45.00 $243,000.00 

9 
Construct new transfer pump station to transfer both 

plant flows to the QVUD WWTP 
LS 1 $500,000.00 $500,000.00 

10 12" force main to Fondren Road WWTP LF 17,500 $55.00 $962,500.00 

11 
Bore of force main with 16 inch steel casing 
(includes casing pipe only) 

LF 1,000 $400.00 $400,000.00 

12 
Expand and upgrade QVUD WWTP for additional 
flow, including structure rehab and equipment 

replacement 

Gal 3,300,000 $5.00 $16,500,000.00 

13 
Construct a transfer PS at Palmer WWTP to transfer 

plant flow to SB-FB WWTP 
LS 1 $250,000.00 $250,000.00 

14 8" force main to SB-FB WWTP LF 1,200 $35.00 $42,000.00 

15 
Bore of force main with 12 inch steel casing 

(includes casing pipe only) 
LF 500 $400.00 $200,000.00 

16 

Expand and upgrade SB-FB WWTP for growth and 

to handle Palmer and Sienna North flow, including 
structure rehab and equipment replacement 

Gal 4,500,000 $4.00 $18,000,000.00 

17 
Expand and upgrade Vicksburg WWTP, including 

structure rehab and equipment replacement 
Gal 1,500,000 $5.00 $7,500,000.00 
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Table 7-3 

Capital Costs for WWTP Scenario 3 

 Item Description Unit Qty Unit Cost Total Cost 

19 

Construct new transfer pump station at Sienna North 

WWTP to transfer Sienna North plant flow to the 
SB-FB WWTP 

LS 1 $250,000.00 $250,000.00 

20 10" force main to SB-FB WWTP LF 10,500 $45.00 $472,500.00 

21 
Bore of force main with 16 inch steel casing 
(includes casing pipe only) 

LF 500 $400.00 $200,000.00 

22 
Construct new transfer pump station at Sienna South 
WWTP to transfer Sienna South plant flow to the 

new regional WWTP in Sienna South 

LS 1 $400,000.00 $400,000.00 

23 12" force main to new South Regional WWTP LF 12,500 $55.00 $687,500.00 

24 
Bore of force main with 16 inch steel casing 
(includes casing pipe only) 

LF 1,250 $400.00 $500,000.00 

25 Construct new regional WWTP in Sienna South area Gal 3,500,000 $4.00 $14,000,000.00 

Subtotal $69,476,250.00 

Contingencies (20%) $13,895,250.00 

Engineering & Testing (18%) $15,007,000.00 

TOTAL ESTIMATED CAPITAL COST $98,378,500.00 

 ESTIMATED COLLECTION SYSTEM COST $5,976,250.00 

Notes: 

1- This estimate assumes that no other major capital improvements would be necessary during the project life. 

 

Projected Total Life Cycle Cost to Consolidate WWTPs Using Blue Ridge West WWTP as a 

Regional WWTP 

 

This option also considers consolidating the existing WWTPs down to a maximum of five plants, 

including constructing a new south regional WWTP in the Sienna South area.  In this scenario, 

the three northernmost WWTPs would be consolidated into an expanded Blue Ridge West 

WWTP, the central service area would be consolidated between the Quail Valley UD WWTP, 

the Blue Ridge West WWTP and the SB-FB WWTP, the eastern area would still be covered by 

the Mustang Bayou WWTP and the southern area would still be supported by the new south 

regional WWTP in the Sienna South area.  In developing capital costs, consolidated plant costs 

include new PSs and force mains to the regional facilities, and WWTPs intended to remain in 

this scenario include a budget for rehabilitating and/or upgrading each facility to maintain 

continued treatment for the next 30 years.   

 
Table 7-4 

Capital Costs for WWTP Scenario 4 

 Item Description Unit Qty Unit Cost Total Cost 

1 
Construct new transfer pump station to transfer 
SWHCMUD #1 plant flow to the new Fondren Road 

PS 

LS 1 $150,000.00 $150,000.00 

2 6" force main to Fondren Road WWTP LF 1,000 $25.00 $25,000.00 

3 
Construct new transfer pump station to transfer 
HCMUD #122 plant flow to the new Fondren Road 

PS 

LS 1 $125,000.00 $125,000.00 
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Table 7-4 

Capital Costs for WWTP Scenario 4 

 Item Description Unit Qty Unit Cost Total Cost 

4 6" force main to Fondren Road WWTP LF 8,750 $25.00 $218,750.00 

5 
Bore of force main with 10 inch steel casing 

(includes casing pipe only) 
LF 250 $400.00 $100,000.00 

6 

Construction of a new pump station at the Fondren 

Road plant site to transfer all north flows to the Blue 
Ridge WWTP 

LS 1 $250,000.00 $250,000.00 

7 8" force main to Blue Ridge WWTP LF 17,500 $35.00 $612,500.00 

8 
Bore of force main with 12 inch steel casing 
(includes casing pipe only) 

LF 500 $400.00 $200,000.00 

9 
Construct new transfer pump station to transfer 

FBCMUD #26 plant flow to the Blue Ridge WWTP 
LS 1 $250,000.00 $250,000.00 

10 6" force main to Blue Ridge WWTP LF 5,400 $25.00 $135,000.00 

11 
Expand Blue Ridge WWTP for additional flow, 
including structure rehab and equipment replacement 

Gal 3,300,000 $5.00 $16,500,000.00 

12 
Rehab QVUD WWTP, including structure rehab and 

equipment replacement 
Gal 1,500,000 $6.00 $9,000,000.00 

13 
Construct a transfer PS at Palmer WWTP to transfer 
plant flow to SB-FB WWTP 

LS 1 $250,000.00 $250,000.00 

14 8" force main to SB-FB WWTP LF 1,200 $35.00 $42,000.00 

15 
Bore of force main with 12 inch steel casing 

(includes casing pipe only) 
LF 500 $400.00 $200,000.00 

16 

Expand and upgrade SB-FB WWTP for growth and 

to handle Palmer and Sienna North flow, including 
structure rehab and equipment replacement 

Gal 4,500,000 $4.00 $18,000,000.00 

17 
Expand and upgrade Vicksburg WWTP, including 

structure rehab and equipment replacement 
Gal 1,500,000 $5.00 $7,500,000.00 

19 

Construct new transfer pump station at Sienna North 

WWTP to transfer Sienna North plant flow to the 

SB-FB WWTP 

LS 1 $250,000.00 $250,000.00 

20 10" force main to SB-FB WWTP LF 10,500 $45.00 $472,500.00 

21 
Bore of force main with 16 inch steel casing 

(includes casing pipe only) 
LF 500 $400.00 $200,000.00 

22 

Construct new transfer pump station at Sienna South 

WWTP to transfer Sienna South plant flow to the 
new regional WWTP in Sienna South 

LS 1 $400,000.00 $400,000.00 

23 12" force main to new South Regional WWTP LF 12,500 $55.00 $687,500.00 

24 
Bore of force main with 16 inch steel casing 

(includes casing pipe only) 
LF 1,250 $400.00 $500,000.00 

25 Construct new regional WWTP in Sienna South area Gal 3,500,000 $4.00 $14,000,000.00 

Subtotal $70,068,250.00 

Contingencies (20%) $14,013,650.00 

Engineering & Testing (18%) $15,135,000.00 

TOTAL ESTIMATED CAPITAL COST $99,216,900.00 

 ESTIMATED COLLECTION SYSTEM COST $5,068,250.00 

Notes: 
1- This estimate assumes that no other major capital improvements would be necessary during the project life. 
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Projected Total Life Cycle Cost to Consolidate WWTPs into a New Super Regional Facility at 

the Steep Bank – Flat Bank WWTP 

 

This option considers consolidating all of the existing WWTPs into a super-regional treatment 

facility, including incorporating flows from the new Sienna South area.  In developing capital 

costs, consolidated plant costs include new PSs and force mains to the regional facilities, and 

WWTPs intended to remain in this scenario include a budget for expanding and upgrading to 

maintain continued treatment for the next 30 years.   

 
Table 7-5 

Capital Costs for WWTP Scenario 5 

 Item Description Unit Qty Unit Cost Total Cost 

1 
Construct new transfer pump station to transfer 
SWHCMUD #1 plant flow to the new Fondren Road 

PS 

LS 1 $150,000.00 $150,000.00 

2 6" force main to Fondren Road WWTP LF 1,000 $25.00 $25,000.00 

3 
Construct new transfer pump station to transfer 
HCMUD #122 plant flow to the new Fondren Road 

PS 

LS 1 $125,000.00 $125,000.00 

4 6" force main to Fondren Road WWTP PS LF 8,750 $25.00 $218,750.00 

5 
Bore of force main with 10 inch steel casing 
(includes casing pipe only) 

LF 250 $300.00 $75,000.00 

6 
Construction of a new pump station at the Fondren 
Road plant site to transfer all north flows to the Blue 

Ridge WWTP 

LS 1 $250,000.00 $250,000.00 

7 8" force main to Blue Ridge WWTP LF 17,500 $35.00 $612,500.00 

8 
Bore of force main with 12 inch steel casing 

(includes casing pipe only) 
LF 500 $350.00 $175,000.00 

9 

Construct a new transfer pump station at the Blue 

Ridge WWTP to transfer north plant flows to the 

new FBCMUD #26 WWTP PS 

LS 1 $500,000.00 $500,000.00 

10 12" force main to FBCMUD #26 WWTP PS LF 5,400 $55.00 $297,000.00 

11 

Construct new transfer pump station at FBCMUD 

#26 WWTP to transfer all northeast plant flows to 

the new Palmer WWTP PS 

LS 1 $500,000.00 $500,000.00 

12 14" force main to Palmer WWTP LF 22,500 $65.00 $1,462,500.00 

13 
Bore of force main with 20 inch steel casing 

(includes casing pipe only) 
LF 1,000 $400.00 $400,000.00 

14 
Construct new transfer pump station at QVUD 
WWTP to transfer plant flow to the SB-FB WWTP 

LS 1 $250,000.00 $250,000.00 

15 10" force main to SB-FB WWTP LF 10,000 $45.00 $450,000.00 

16 
Construct new reuse pump station at SB-FB WWTP 

to transfer 0.5 MGD reuse flow to the QVUD Lake 
LS 1 $150,000.00 $150,000.00 

17 6" force main to QVUD Lake LF 10,000 $25.00 $250,000.00 

18 

Construct new transfer pump station at Vicksburg 

WWTP to transfer plant flow to the new Palmer 
WWTP PS 

LS 1 $250,000.00 $250,000.00 

19 10" force main to Palmer WWTP LF 13,750 $45.00 $618,750.00 

20 
Construct a transfer PS at Palmer WWTP to transfer 
plant flows to SB-FB WWTP 

LS 1 $750,000.00 $750,000.00 

21 18" force main to SB-FB WWTP LF 1,200 $90.00 $108,000.00 
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Table 7-5 

Capital Costs for WWTP Scenario 5 

 Item Description Unit Qty Unit Cost Total Cost 

22 
Bore of force main with 24 inch steel casing 

(includes casing pipe only) 
LF 500 $500.00 $250,000.00 

23 

Construct new transfer pump station in Sienna South 

Development to transfer Sienna South flow to new 
Sienna South WWTP PS 

LS 1 $500,000.00 $500,000.00 

24 12" force main to new Sienna South WWTP PS LF 12,500 $55.00 $687,500.00 

25 
Bore of force main with 16 inch steel casing 
(includes casing pipe only) 

LF 1,250 $400.00 $500,000.00 

26 
Construct new transfer pump station at Sienna South 
WWTP to transfer Sienna South plant flow to the 

new Sienna North WWTP PS 

LS 1 $750,000.00 $750,000.00 

27 16" force main to new Sienna North WWTP PS LF 37,500 $75.00 $2,812,500.00 

28 
Bore of force main with 20 inch steel casing 
(includes casing pipe only) 

LF 1,000 $400.00 $400,000.00 

29 
Construct new transfer pump station at Sienna North 
WWTP to transfer south plant flows to the SB-FB 

WWTP 

LS 1 $1,000,000.00 $1,000,000.00 

30 18" force main to SB-FB WWTP LF 10,500 $150.00 $1,575,000.00 

31 
Bore of force main with 24 inch steel casing 

(includes casing pipe only) 
LF 500 $500.00 $250,000.00 

32 

Expand and upgrade SB-FB WWTP for growth and 

to handle remaining plant flows, including structure 

rehab and equipment replacement 

Gal 14,000,000 $3.00 $42,000,000.00 

Subtotal $58,342,500.00 

Contingencies (20%) $11,668,500.00 

Engineering & Testing (18%) $12,602,000.00 

TOTAL ESTIMATED CAPITAL COST $82,613,000.00 

 ESTIMATED COLLECTION SYSTEM COST $16,342,500.00 

Notes: 

1- This estimate assumes that no other major capital improvements would be necessary during the project life. 

 

Multiple advantages and several potential disadvantages relate to utilization of the SB-FB facility 

as a super-regional WWTP, including, but not limited to: 

 

 Advantages 

 

o Lowest life cycle cost of the various scenarios; 

 

o Largest existing treatment site in the Study area, provides adequate space for 

expanding upwards of 16.4 MGD if using more efficient treatment processes; 

 

o Reduced cost for monitoring and reporting for monthly discharge monitoring 

reports (DMR) and annual sludge reporting; 
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o Reduced environmental impact by limiting discharge to one receiving stream 

instead of multiple streams (TCEQ and TWDB prefer consolidating WWTP 

discharges whenever feasible); 

 

o Potential for capturing all the City’s current and future effluent produced to 

increase total bed and banks water rights; 

 

o Cost to utilize additional reclaimed water for bed and banks permit via a single 

treatment facility may be less than cost to purchase additional water rights 

elsewhere for future SWTP expansions; 

 

o If bed and banks water rights are not pursued, can provide a greater single source 

opportunity for marketing reclaimed water supply; 

 

o Potentially lower wastewater rates due to economies of scale for treatment cost 

and lower O&M via a single treatment facility; and 

 

o The existing administration for each utility district could still be maintained even 

though treatment would occur at only one location. 

 

 Disadvantages 

 

o There may be existing debt service that would need to be incorporated into the 

costing scenarios discussed earlier in Section 4, that could impact the direction 

taken in the consolidation scenarios; 

 

o Consolidation to a super-regional WWTP would require extensive coordination 

with the utility districts to operate and maintain multiple rate structures; and 

 

o There could be a perceived loss of ownership and control of the local WWTPs by 

the utility districts. 

 

Since the SB-FB WWTP is currently in the best condition of all the existing WWTP facilities, 

the work needed at this facility would be based on expansions to incorporate offsite WWTP 

flows, which could be constructed over multiple phases as needed to incorporate the wastewater 

flows from the offsite WWTPs at a rate of several WWTP consolidations every five years.  The 

total projected capital cost (in 2011 dollars) for this recommended scenario is $82,613,000, 

including contingency and engineering (Refer to Table 7-5). Implementation of this scenario is 

not expected to be completed all at once.  In fact, implementation of the recommended 

consolidation scenario to consolidate all the existing and proposed WWTP service areas into a 

single super regional WWTP would be best completed in phases over a period of time.  By 
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implementing this scenario in a phased approach, the City could accomplish consolidation at a 

controlled pace that balances well with project funding demands from the water system and with 

the benefit of observing the impact to overall wastewater system performance and net change in 

O&M costs.  An implementation plan has been developed and is included here in additional 

detail. 

 

 Current – 11 WWTPs in Operation 

 

 2010-2015 – 9 WWTPs in Operation 

 

o Consolidate HCMUD #122 flow into Harris County WC&ID-Fondren Rd WWTP 

(addition of 0.1 MGD current flow), PS to be sized for build-out conditions; 

 

o Consolidate Palmer Plantation flow into SB-FB WWTP (addition of 0.3 MGD 

current flow), PS to be sized for future consolidation flows; and 

 

o Consolidate Sienna North flow into SB-FB WWTP (addition of 0.3 MGD current 

flow), PS to be sized for future consolidation flows. 

 

 2015-2020 – 7 WWTPs in Operation 

 

o Construct a 4.0 MGD expansion at SB-FB WWTP to incorporate additional 

consolidation flow; 

 

o Consolidate Fort Bend County MUD #26 flow into Palmer Plantation WWTP PS, 

going ultimately to SB-FB WWTP (addition of 0.3 MGD current flow), PS to be 

sized for future consolidation flows; and 

 

o Consolidate Sienna South flow into Sienna North WWTP PS, going ultimately to 

SB-FB WWTP (addition of 1.1 MGD current flow), PS to be sized for future 

consolidation flows. 

 

 2020-2025 – 4 WWTPs in Operation 

 

o Construct a 4.0 MGD expansion at SB-FB WWTP to incorporate additional 

consolidation flow; 

 

o Consolidate Blue Ridge West flow into Fort Bend County MUD #26 WWTP PS, 

going ultimately to SB-FB WWTP (addition of 0.75 MGD current flow), PS to be 

sized for future consolidation flows; 
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o Consolidate Sienna South flow into Sienna South WWTP PS, going ultimately to 

SB-FB WWTP (addition of 0.0 MGD current flow), PS to be sized for buildout 

conditions; 

 

o Consolidate Quail Valley UD flow into SB-FB WWTP (addition of 1.5 MGD 

current flow), PS to be sized for build-out conditions; and 

 

o Construct 0.5 MGD reuse pumping system at SB-FB to send reclaimed water 

back to Quail Valley UD for use at the golf course. 

 

 2025-2030 – 2 WWTPs in Operation 

 

o Construct a 4.0 MGD expansion at SB-FB WWTP to incorporate additional 

consolidation flow; 

 

o Consolidate Harris County WC&ID-Fondren Rd flow into Blue Ridge West 

WWTP PS, going ultimately to SB-FB WWTP (addition of 0.2 MGD current 

flow), PS to be sized for future consolidation flows; and 

 

o Consolidate Harris County MUD #122 flow into Harris County WC&ID-Fondren 

Rd WWTP PS, going ultimately to SB-FB WWTP (addition of 0.1 MGD current 

flow), PS to be sized for build-out conditions. 

 

 2030-2035 – 1 WWTP in Operation 

 

o Construct a 4.0 MGD expansion at SB-FB WWTP to incorporate additional 

consolidation flow; and 

 

o Consolidate Mustang Bayou flow into Palmer Plantation WWTP PS, going 

ultimately to SB-FB WWTP (addition of 0.4 MGD current flow), PS to be sized 

for build-out conditions. 

 

In addition, the timing of WWTP improvements also must coincide with growth in each area to 

maintain compliance with the TCEQ’s 75/90 Rule.  Therefore, it is important to plan 

improvements at the proposed super regional WWTP (SB-FB WWTP) with careful coordination 

with planned transfers of consolidated plant flows from other service areas.  The proposed 

wastewater improvements are shown in Exhibit 4-1. A proposed wastewater improvements 

timeline (by individual year) is shown in Table 7-6 corresponds to the project implementation 

schedule (developed in 5-year increments) discussed previously. 

 

 



PROPOSED  WASTEWATER  COLLECTION

PROPOSED  REUSE  TRANSFER  LINE

EXISTING  WWTP  LOCATIONS

PROPOSED  WWTP  LOCATION

PROJECT  NUMBER  BASED  ON  5-YEAR
IMPROVEMENTS  SCHEDULE  DISCUSSED
IN  SECTION  7
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Table 7-6 

Projected Timeline for WWTP Improvements 

Year Project Completed 

Projected Flow Loading 

at Super Regional 

WWTP (MGD) 1 

Flow Loading  - 

Based on the Percent of 

Super Regional WWTP 

Capacity 2 

Improvements 

Required 3 

2011 - - - - 

2012 
Reroute Harris County MUD #122 WWTP to 

Harris County WC&ID-Fondren Rd WWTP 
- - - 

2013 

Construct new transfer PS at Palmer Plantation 

WWTP and transfer all plant flow to SB-FB 

WWTP 

1.89 63% 

Initiate planning for 

SB-FB WWTP 

expansion 

2014 

Construct new transfer PS at Sienna North 

WWTP and transfer all plant flow to SB-FB 

WWTP 

2.30 77% 
Initiate design for 

SB-FB expansion 

2015 - 2.37 79% - 

2016 
Construct 4.0 MGD expansion at SB-FB 

WWTP 
2.45 35% - 

2017 

Construct new transfer PS at Fort Bend County 

MUD #26 WWTP and transfer all plant flow to 

Palmer Plantation WWTP PS 

2.92 42% - 

2018 

Construct new transfer PS at Sienna South 

WWTP and transfer all plant flow to Sienna 

North WWTP PS 

4.11 59% - 

2019 - 4.24 61% - 

2020 - 4.38 63% 

Initiate planning for 

SB-FB WWTP 

expansion 

2021 

Construct new transfer PS at Quail Valley UD 

WWTP and transfer all plant flow to SB-FB 

WWTP 

6.02 86% 
Initiate design for 

SB-FB expansion 

2022 
Construct 4.0 MGD expansion at SB-FB 

WWTP 
6.21 56% - 

2023 

Construct new transfer PS at Blue Ridge West 

WWTP and transfer all plant flow to Fort Bend 

County MUD #26 WWTP PS 

7.50 68% 

Initiate planning for 

SB-FB WWTP 

expansion 

2024 

Construct new transfer PS in Sienna South 

development and transfer all plant flow to 

Sienna South WWTP PS 

8.49 77% 
Initiate design for 

SB-FB expansion 

2025 - 8.77 80% - 

2026 

Construct new transfer PS at Harris County 

WC&ID-Fondren Rd WWTP and transfer all 

plant flow to Blue Ridge West WWTP PS 

9.74 89% - 

2027 
Construct 4.0 MGD expansion at SB-FB 

WWTP 
10.05 67% - 

2028 

Construct new transfer PS at Fort Bend County 

MUD #1 WWTP and transfer all plant flow to 

Harris County WC&ID-Fondren Rd WWTP PS 

10.56 70% - 

2029 - 10.90 73% 

Initiate planning for 

SB-FB WWTP 

expansion 

2030 - 11.24 75% 
Initiate design for 

SB-FB expansion 
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Table 7-6 

Projected Timeline for WWTP Improvements 

Year Project Completed 

Projected Flow Loading 

at Super Regional 

WWTP (MGD) 1 

Flow Loading  - 

Based on the Percent of 

Super Regional WWTP 

Capacity 2 

Improvements 

Required 3 

2031 
Construct new transfer PS at Mustang Bayou 

WWTP and transfer all plant flow to Palmer 

Plantation WWTP PS 

12.37 82% - 

2032 - 12.77 85% - 

2033 - 13.18 88% - 

2034 - 13.60 91% - 

2035 
Construct 4.0 MGD expansion at SB-FB 

WWTP 
14.04 74% - 

2036 - 14.48 76% - 

2037 - 14.95 79% - 

2038 - 15.43 81% - 

2039 - 15.92 84% - 

2040 - 16.43 86% - 

Notes: 

1 - This flow loading is based on 3% growth in each service area, except those areas already built out, such as Quail Valley UD and Sienna South. 

2 - The percent capacity is based on the total projected loading at the Super Regional WWTP, allowing for the existing 3 MGD treatment 

capacity plus additional expansions of 4 MGD each. 

3 - Recommended years to initiate planning/design/construction based on maintaining compliance with the TCEQ's 75/90 Rule. 

 

A full cash flow analysis was developed for the wastewater improvements (Refer to Table 7-7) 

to provide a basis for comparison of existing/future WWTP O&M costs, along with the impact of 

the potential debt service to be incurred from consolidating the various existing WWTPs.  A 

cumulative loss/gain analysis was also completed and was included in Table 4-40 which reflects 

a potential net gain in revenue from wastewater fees during the course of the project due to 

reduced WWTP O&M cost as each existing WWTP consolidates into the proposed super 

regional WWTP.   

 

Annual debt service costs were developed based on a 30-year period at an interest rate of 3%.  

Revenue generated is based on the billing data provided by the utility districts (also referenced in 

Section 1), which reflects an average residential wastewater charge of $3.58 per 1,000 gallons.  

In addition, the available revenue to offset WWTP O&M and debt service was based on an 

assumption of 75% allocation of wastewater revenues for WWTP operations allowing for the 

remaining 25% for wastewater collection O&M and administration O&M.  The revenue is 

anticipated to increase at an approximate annual growth rate of 3% to match development growth 

in the City.  Therefore, as wastewater flows increase, the revenues generated from wastewater 

service fees should also increase.    
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Based on the potential revenue/cost streams evaluated, it appears that the savings in O&M by 

consolidating WWTPs may allow for the wastewater revenues to start paying for the O&M and 

debt service as early as 2021 (the first year with an annual net gain of revenue), using the 

implementation schedule included in this Section.  However, depending on actual current O&M 

costs attributed to each WWTP, the likely “break even” point in the proposed implementation 

schedule could happen earlier or later than 2021. 

 

Table 7-7 

Projected Cash Flow Analysis for Proposed Wastewater Improvements 

Year Wastewater Improvements Project 

Annual Debt 

Service Cost 

for WWTP 

Projects 1 

Total O&M 

Cost  for 

Super 

Regional 

WWTP and 

Transfer PS 

Operation 2 

Total O&M 

Cost  for 

Existing 

WWTP 

Operations 2 

Total Annual 

Cost  for 

Wastewater 

Improvements 

and Operations 

Total Annual 

Revenue for 

Utility Districts 

for WWTP 

Operations 3 

Cumulative 

Net Loss/Gain 

During Project 

2011 - - - $6,261,000 $6,261,000 $6,371,000 $110,000 

2012 

Reroute Harris County MUD #122 

WWTP to Harris County WC&ID-

Fondren Rd WWTP 

$4,219,000 $397,000 $5,662,000 $10,278,000 $6,575,000 ($3,593,000) 

2013 

Construct new transfer PS at Palmer 

Plantation WWTP and transfer all 

plant flow to SB-FB WWTP 

$4,219,000 $508,000 $5,207,000 $9,934,000 $6,786,000 ($6,741,000) 

2014 

Construct new transfer PS at Sienna 

North WWTP and transfer all plant 

flow to SB-FB WWTP 

$4,219,000 $630,000 $4,802,000 $9,651,000 $7,004,000 ($9,388,000) 

2015 - $4,219,000 $653,000 $4,971,000 $9,843,000 $7,229,000 ($12,002,000) 

2016 
Construct 4.0 MGD expansion at SB-

FB WWTP 
$4,219,000 $488,000 $5,145,000 $9,852,000 $7,461,000 ($14,393,000) 

2017 

Construct new transfer PS at Fort 

Bend County MUD #26 WWTP and 

transfer all plant flow to Palmer 

WWTP PS 

$4,219,000 $621,000 $4,551,000 $9,391,000 $7,700,000 ($16,084,000) 

2018 

Construct new transfer PS at Sienna 

South WWTP and transfer all plant 

flow to Sienna North WWTP PS 

$4,219,000 $872,000 $3,282,000 $8,373,000 $7,947,000 ($16,510,000) 

2019 - $4,219,000 $903,000 $3,397,000 $8,519,000 $8,202,000 ($16,827,000) 

2020 - $4,219,000 $935,000 $3,516,000 $8,670,000 $8,465,000 ($17,032,000) 

2021 

Construct new transfer PS at Quail 

Valley UD WWTP and transfer all 

plant flow to SB-FB WWTP 

$4,219,000 $1,294,000 $2,472,000 $7,985,000 $8,736,000 ($16,281,000) 

2022 
Construct 4.0 MGD expansion at SB-

FB WWTP 
$4,219,000 $1,187,000 $2,559,000 $7,965,000 $9,016,000 ($15,230,000) 

2023 

Construct new transfer PS at Blue 

Ridge West WWTP and transfer all 

plant flow to Fort Bend County MUD 

#26 WWTP PS 

$4,219,000 $1,523,000 $1,718,000 $7,460,000 $9,305,000 ($13,385,000) 

2024 

Construct new transfer PS in Sienna 

South development and transfer all 

plant flow to Sienna South WWTP PS 

$4,219,000 $1,742,000 $1,779,000 $7,740,000 $9,603,000 ($11,522,000) 
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Table 7-7 

Projected Cash Flow Analysis for Proposed Wastewater Improvements 

Year Wastewater Improvements Project 

Annual Debt 

Service Cost 

for WWTP 

Projects 1 

Total O&M 

Cost  for 

Super 

Regional 

WWTP and 

Transfer PS 

Operation 2 

Total O&M 

Cost  for 

Existing 

WWTP 

Operations 2 

Total Annual 

Cost  for 

Wastewater 

Improvements 

and Operations 

Total Annual 

Revenue for 

Utility Districts 

for WWTP 

Operations 3 

Cumulative 

Net Loss/Gain 

During Project 

2025 - $4,219,000 $1,803,000 $1,842,000 $7,864,000 $9,911,000 ($9,475,000) 

2026 

Construct new transfer PS at Harris 

County WC&ID-Fondren Rd WWTP 

and transfer all plant flow to Blue 

Ridge West WWTP PS 

$4,219,000 $1,991,000 $1,463,000 $7,673,000 $10,229,000 ($6,919,000) 

2027 
Construct 4.0 MGD expansion at SB-

FB WWTP 
$4,219,000 $2,061,000 $1,515,000 $7,795,000 $10,557,000 ($4,157,000) 

2028 

Construct new transfer PS at Fort 

Bend County MUD #1 WWTP and 

transfer all plant flow to Harris County 

WC&ID-Fondren Rd WWTP PS 

$4,219,000 $2,039,000 $1,338,000 $7,596,000 $10,895,000 ($858,000) 

2029 - $4,219,000 $2,111,000 $1,385,000 $7,715,000 $11,244,000 $2,671,000 

2030 - $4,219,000 $2,185,000 $1,434,000 $7,838,000 $11,604,000 $6,437,000 

2031 

Construct new transfer PS at Mustang 

Bayou WWTP and transfer all plant 

flow to Palmer Plantation WWTP PS 

$4,219,000 $2,390,000 $0 $6,609,000 $11,976,000 $11,804,000 

2032 - $4,219,000 $2,474,000 $0 $6,693,000 $12,360,000 $17,471,000 

2033 - $4,219,000 $2,561,000 $0 $6,780,000 $12,756,000 $23,447,000 

2034 - $4,219,000 $2,651,000 $0 $6,870,000 $13,165,000 $29,742,000 

2035 
Construct 4.0 MGD expansion at SB-

FB WWTP 
$4,219,000 $2,316,000 $0 $6,535,000 $13,587,000 $36,794,000 

2036 - $4,219,000 $2,398,000 $0 $6,617,000 $14,022,000 $44,199,000 

2037 - $4,219,000 $2,482,000 $0 $6,701,000 $14,471,000 $51,969,000 

2038 - $4,219,000 $2,569,000 $0 $6,788,000 $14,935,000 $60,116,000 

2039 - $4,219,000 $2,659,000 $0 $6,878,000 $15,413,000 $68,651,000 

2040 - $4,219,000 $2,753,000 $0 $6,972,000 $15,907,000 $77,586,000 

Total Debt Service (Principal and Interest) $122,351,000 

Notes: 

1 - This debt service cost is based on a 30-year payment period. 

2 - This O&M cost includes a 3.5% annual cost escalation factor to account for anticipated increases in inflation in the future. 

3 - The WWTP operations revenue based on allocating 75% of the annual wastewater revenue to WWTP operations.  Revenue based on average utility district 

wastewater fee of $3.58 per 1,000 gallons.  Revenue increases annually by approximately 3% due to increased development and growth in the City, resulting in a 

proportional increase in wastewater flows. 
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This Technical Memorandum summarizes the findings of Task VIII of the City of Missouri City 
Regional Water and Wastewater Planning Study (the Study).  The focus of Task VIII of the 
Study is the preparation of Wastewater Treatment System Alternatives for the Study area.   
 
Activities in Task VIII included the following: 
 
 Determine useful life of each facility, if possible;  
 Determine treatment capacity; 
 Determine available capacity; 
 Evaluate potential for regionalization for wastewater treatment; 
 Incorporate existing proposed regionalization improvements into study; 
 Develop wastewater production by service areas over the 30-year planning horizon; 
 Develop anticipated opinions of probable cost;  
 Determine potential for reuse; and, 
 Prepare a technical memorandum summarizing the findings. 

 

Wastewater Treatment System Alternatives 
 
The goal of this section of the Study is to evaluate potential alternatives of consolidating 
WWTPs where feasible to increase operational efficiency and cost-effectiveness throughout the 
Study area’s wastewater system.  For a city the size of Missouri City, it is normal to only have 
one or two wastewater treatment facilities.  Substantial savings in annual O&M costs (and 
therefore the cost of service for the City’s residents) can typically be attained by consolidating to 
a smaller number of WWTPs. 
 
There are 11 existing WWTPs within the study area, with an additional regional WWTP planned 
for the southernmost area of the City.  Two of the WWTPs are owned by the City (SB-FB and 
Mustang Bayou).  The remaining wastewater treatment plants are owned by utility districts.  
Refer to Exhibit 1-6 for a map of the existing WWTP locations. 
 
As with many other utility district WWTPs, the majority of the WWTPs in the Study area consist 
of package treatment plants.  Package plants are typically used for low flows and small service 
areas, and allow for rapid design and construction.  Because package plants are designed for 
smaller flows than conventional treatment facilities, package plants normally have limited 
flexibility to handle large hydraulic peak flows through the treatment system.  Also, the size of 
each package plant typically provides very limited buffer capacity resulting in a greater potential 
for pass-through of untreated wastewater during high flow events.  In addition, package plants 
typically include very little process automation such as dissolved oxygen (DO) metering to 
quickly monitor DO in the treatment process and variable frequency drives to allow for turndown 
of pumps and blowers to reduce energy usage at lower flows.   
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Another disadvantage of package plants is the inherent limitation in operational flexibility when 
multiple package plants are used to expand treatment capacity versus additional treatment trains 
in conventional treatment plants.  Package plants are normally not well suited for large WWTP 
demands, such as for flows greater than 1.0 MGD.  For example, the Sienna South Regional 
WWTP is currently rated for an average daily flow of 1.2 MGD, though it is based on the 
operation of 4 simultaneously-operated 0.3 MGD package treatment plants.  As a result, the plant 
operations staff has observed substantially higher than normal daily O&M efforts to keep the 
plant in operation and consistently meeting permit limits. 
 
In addition, package treatment plants typically have much shorter operating lives than 
conventional or advanced treatment facilities.  Most conventional treatment facilities use 
concrete structures, which typically have a 40-50 year operating life and equipment is designed 
for 30-40 years.  However, in package plants the anticipated operating life is frequently intended 
only for 10-20 years, especially when structures are designed using painted carbon steel.  
Package plants are usually intended to manage short-term needs, with the goal of constructing 
more permanent facilities in the future as flows increase. 
 
Each WWTP was evaluated in this Study for potential consolidation by being reviewed with 
respect to rated capacity versus average loading, treatment performance, remaining useful life of 
structures and equipment, treatment and potential expansion capabilities, potential for reuse and 
observed level of annual O&M efforts.  Based on the evaluation of each WWTP, alternatives 
have been developed for potential consolidation of WWTPs to a minimum number of operating 
facilities.  A few consolidation alternatives were developed by the various utility district 
engineering firms which are also incorporated into this Study.   
 
Since the goal of this section is to determine the needs of the entire wastewater system, several 
additional in-depth analyses were completed for each service area with the goal of developing 
additional potential consolidation alternatives.  In general, there are 3 basic potential alternatives 
for each WWTP which are rehabilitation and/or replacement of the WWTP structure and 
equipment; diversion of the entire plant influent flow to a nearby WWTP; or, expand as a new 
regional WWTP at the existing site.  The advantages and disadvantages of each alternative are 
discussed in general terms in Table 8-1.   
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Table 8-1 
Advantages & Disadvantages of Consolidation Alternatives 

WWTP Alternative Advantages Disadvantages 

Rehabilitation/Replacement of 
existing WWTP 

Maintain existing operational requirements; provides a 
treatment backup in case of any problems at an adjacent 
WWTP. 

Overall O&M is typically lower for one 
combined WWTP than for separate, smaller 
plants. 

Divert WWTP flow to regional 
WWTP 

Increase in treatment efficiency by combining plant 
flows or may eliminate treatment requirements in this 
utility district service area; reduce total O&M cost for a 
combined facility than separate, smaller plants; provides 
opportunity to establish a newer, more efficient, regional 
WWTP in another part of the City. 

No longer have a treatment backup in case of 
any problems at adjacent WWTP; would need to 
adjust administration requirements for billing for 
both service areas. 

Expand to or Construct new regional 
WWTP at existing site 

Increase in treatment efficiency by combining plant 
flows; reduces total O&M costs for combined, regional 
facility rather than operating multiple, separate smaller 
plants; fewer discharge points increases environmental 
benefits. 

Difficult to obtain buy-in with multiple utility 
districts; would need to adjust administration 
requirements for billing for the multiple service 
areas and address fear of loss of control. 

 
Potential alternatives for each WWTP have been developed and are discussed below. 
 
Blue Ridge West MUD WWTP 
 
The Blue Ridge West MUD WWTP was originally a package plant that was built approximately 
30 years ago, although Complete-Mix Activated Sludge (CMAS) conventional treatment trains 
have been added to the plant to replace the original plant over the past 20 years.  The WWTP is 
rated for 1.3 MGD and is operating at 0.75 MGD, or at 58% loading.  With the current condition 
of the structure and equipment, the facility should be expected to continue treating wastewater 
while meeting permit limits for the next 5-10 years without major replacement of equipment.  
Since the primary structure is concrete, the structure should be expected to last for another 10+ 
years.  However, the equipment is approaching the end of its useful life and will likely need 
replacement within the next 5 years. 
 
Diversion to the nearby Fort Bend County MUD #26 WWTP was not considered as diversion of 
this plant flow to the MUD #26 WWTP would exceed that plant’s treatment capacity.  However, 
diversion of this plant flow to the Quail Valley UD WWTP may be accomplished by directing 
flow to the Fort Bend County MUD #26 WWTP and then pumping from the MUD #26 WWTP 
on to the Quail Valley UD WWTP.  As another option, this plant flow could potentially be 
diverted to the FBCMUD #26 WWTP and sent further downstream to the SB-FB WWTP.  
Benefits and disadvantages for each alternative are discussed in Table 8-2.  Note that only site-
specific advantages and disadvantages are included in this table and subsequent tables for 
additional alternatives.   
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Table 8-2 
Consolidation Alternatives for Blue Ridge West MUD WWTP 

WWTP Alternative Advantages Disadvantages 

Rehabilitation/Replacement of 
existing WWTP 

WWTP is operating at 58% capacity, which is a high 
operating efficiency. 

Requires additional staff to operate this plant and nearby 
MUD #26 WWTP; existing WWTP as designed and operated 
will likely have difficulty in consistently meeting effluent 
limitations for ammonia. 

Expand Existing WWTP to 
develop a new regional WWTP  

Establishes new, regional WWTP in north part of City. 
Higher cost than diverting to a downstream WWTP; still 
leaves multiple WWTPs in operation within the City. 

Divert WWTP flow to Quail 
Valley UD WWTP 

Eliminate treatment requirements in this utility district 
service area. 

This alternative may not be cost-effective unless the MUD 
#26 WWTP flow is diverted to this WWTP also; the Quail 
Valley UD WWTP may not be able to consistently treat this 
additional flow.   

Divert WWTP flow to SB-FB 
WWTP 

Eliminate treatment requirements in this utility 
district service area 

Initial capital cost for transfer pipeline to this facility; this 
alternative may not be cost-effective unless the nearby 
WWTPs are considered in this alterative as well. 

 

Table 8-3 
Costs for Blue Ridge West MUD WWTP Alternatives 

Scenario Impact to WWTP OPCC 
Total Capital 

Cost 
Annual O&M 

Cost 
30-Yr Life Cycle 

Cost 

Rehab/Expand all WWTPs and include solids 
improvements 

Rehab WWTP $8,775,000 $12,426,000 $418,000 $20,619,000 

Consolidate WWTPs based on MUD 
engineering firm recommendations 

Expand WWTP $9,000,000 $12,744,000 $577,000 $24,054,000 

Consolidate WWTPs using QVUD WWTP as 
a regional facility 

Consolidate WWTP 
into an offsite facility 

$493,000 $699,000 $10,700 $909,000 

Consolidate WWTPs using BRWMUD 
WWTP as a regional facility 

Expand WWTP $16,500,000 $23,364,000 $577,000 $34,674,000 

Consolidate all WWTPs into a single 
regional facility at the SB-FB WWTP 

Consolidate WWTP 
into an offsite 
facility 

$797,000 $1,129,000 $32,000 $1,757,000 

 
The recommended alternative for the Blue Ridge West MUD WWTP is to divert this flow to an 
offsite WWTP, ultimately to the SB-FB WWTP.   
 
Fort Bend County MUD #26 WWTP 
 
The Fort Bend County MUD #26 WWTP is approximately 30 years old, though it has recently 
undergone a minor rehabilitation (conversion of contact-stabilization to CMAS process).  The 
WWTP is rated for 0.5 MGD, though it is operating only at 0.3 MGD, or at 60% loading.  With 
the current condition of the structure and equipment, the facility should be expected to continue 
treating wastewater while meeting permit limits for the next 5-10 years without major 
replacement of equipment.   
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Since the primary structure is concrete, the structure should be expected to last for another 10+ 
years.  However, the equipment is approaching the end of its useful life and will likely need 
replacement within the next 5 years.  Benefits and disadvantages for each alternative are 
discussed in Table 8-4. 
 

Table 8-4 
Consolidation Alternatives for Fort Bend County MUD #26 WWTP 

WWTP Alternative Advantages Disadvantages 

Rehabilitation/Replacement of 
existing WWTP 

WWTP is operating at 60% capacity, which is a high 
operating efficiency. 

Requires additional treatment staff to operate this plant and 
nearby Blue Ridge WWTP. WWTP discharges into a regulated 
watershed and will likely require additional treatment upgrades 
to meet effluent limitations. 

Divert WWTP Flow to Blue Ridge 
WWTP  

Eliminate treatment requirements in this utility district 
service area. 

Initial capital cost for transfer pipeline to this facility; this 
alternative may not be cost-effective unless the nearby WWTPs 
are considered in this alterative as well 

Divert WWTP flow to Quail Valley 
UD WWTP 

Eliminate treatment requirements in this utility district 
service area. 

Initial capital cost for transfer pipeline to this facility; this 
alternative may not be cost-effective unless the nearby WWTPs 
are considered in this alterative as well 

Divert WWTP flow to SB-FB 
WWTP 

Eliminate treatment requirements in this utility 
district service area. 

Initial capital cost for transfer pipeline to this facility; this 
alternative may not be cost-effective unless the nearby 
WWTPs are considered in this alterative as well. 

 

Table 8-5 
Costs for Fort Bend County MUD #26 WWTP Alternatives 

Scenario Impact to WWTP OPCC 
Total Capital 

Cost 
Annual O&M 

Cost 
30-Yr Life Cycle 

Cost 

Rehab/Expand all WWTPs and include solids 
improvements 

Rehab WWTP $3,375,000 $4,779,000 $220,000 $9,092,000 

Consolidate WWTPs based on MUD engineering 
firm recommendations 

Consolidate WWTP 
into an offsite 
facility 

$439,000 $622,000 $4,100 $703,000 

Consolidate WWTPs using QVUD WWTP as a 
regional facility 

Consolidate WWTP 
into an offsite 
facility 

$1,862,500 $2,638,000 $18,500 $3,001,000 

Consolidate WWTPs using BRWMUD WWTP 
as a regional facility 

Consolidate WWTP 
into an offsite 
facility 

$385,000 $546,000 $4,100 $627,000 

Consolidate all WWTPs into a single regional 
facility at the SB-FB WWTP 

Consolidate WWTP 
into an offsite 
facility 

$2,362,500 $3,346,000 $37,000 $4,072,000 

 
The recommended alternative for the Fort Bend County MUD #26 WWTP is to divert this flow 
to an offsite WWTP, ultimately to the SB-FB WWTP. 
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Harris County MUD #122 WWTP 
 
The Harris County MUD #122 WWTP is approximately 20 years old, and has not been 
rehabilitated in quite some time.  The WWTP is rated for 0.25 MGD, though it is operating only 
at 0.1 MGD, or at 40% loading.  With the current condition of the structure and equipment and 
the process design (contact-stabilization secondary biological process), the facility should be 
expected to continue treating wastewater for the next 5-10 years.   
 
However, it is unlikely that the WWTP will be able to consistently meet its new permit, which 
now includes an enforced ammonia limit.  The contact-stabilization type of treatment process 
used at this site is intended only for BOD removal and was never intended to remove ammonia.  
As a result, the contact (aeration) portion of the process has a short hydraulic retention time 
(HRT), normally between 1-2 hours.  The minimum HRT for ammonia removal is usually over 6 
hours which only allows for limited ammonia removal.   
 
As an example, the Fort Bend County MUD #26 WWTP had repeated difficulty in meeting its 
ammonia limit with its existing contact-stabilization process until it was retrofitted into a more 
conventional CMAS process.  Therefore, until the treatment process can be upgraded at the 
Harris County MUD #122 WWTP, it is unlikely that the plant will be able to consistently meet 
its new permit limits which will go into effect in the summer of 2012. 
 
Diversion to the nearby Southwest Harris County MUD #1 WWTP was not considered as 
diversion of this plant flow to the MUD #1 WWTP would put that plant at 75% loading which 
would cause it to fall under the TCEQ 75/90 rule.  Benefits and disadvantages for each 
alternative are discussed in Table 8-6. 
 

Table 8-6 
Consolidation Alternatives for Harris County MUD #122 WWTP 

WWTP Alternative Advantages Disadvantages 

Rehabilitation/Replacement of 
existing WWTP 

Continue operation at this plant as it 
currently exists. 

WWTP is operating at 40% capacity, which is a low operating 
efficiency; existing WWTP as designed and operated will likely have 
difficulty in consistently meeting effluent limitations for ammonia.  

Divert WWTP flow to Fondren Road 
WWTP 

Regional WWTP in the north part of the 
City. 

Higher cost than diverting to a downstream WWTP; still leaves 
multiple WWTPs in operation within the City. 

Divert WWTP flow to WC&ID #2 
Eliminate treatment requirements in this 
utility district service area. 

Potentially higher cost than diverting to a downstream WWTP; still 
leaves multiple WWTPs in operation within the City; loss of bed and 
banks reuse credit by diverting to WC&ID #2. 

Divert WWTP flow to SB-FB 
WWTP 

Eliminate treatment requirements in 
this utility district service area. 

Initial capital cost for transfer pipeline to this facility; this 
alternative may not be cost-effective unless the nearby WWTPs 
are considered in this alterative as well. 
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Table 8-7 
Cost Estimates for Harris County MUD #122 WWTP Alternatives 

Scenario Impact to WWTP OPCC 
Total Capital 

Cost 
Annual O&M 

Cost 
30-Yr Life Cycle Cost 

Rehab/Expand all WWTPs and include solids 
improvements 

Rehab WWTP $1,687,500 $2,390,000 $87,000 $4,096,000 

Consolidate WWTPs based on MUD 
engineering firm recommendations 

Consolidate WWTP 
into an offsite facility 

$1,480,000 $2,096,000 $89,100 $3,843,000 

Consolidate WWTPs using QVUD WWTP as 
a regional facility 

Consolidate WWTP 
into an offsite facility 

$443,750 $629,000 $2,100 $671,000 

Consolidate WWTPs using BRWMUD 
WWTP as a regional facility 

Consolidate WWTP 
into an offsite facility 

$443,750 $629,000 $2,100 $671,000 

Consolidate all WWTPs into a single 
regional facility at the SB-FB WWTP 

Consolidate WWTP 
into an offsite 
facility 

$443,750 $629,000 $2,100 $671,000 

 
The recommended short-term alternative (0-5 years) for the Harris County MUD #122 WWTP is 
to complete a minor upgrade and/or rehabilitation to the WWTP to convert the contact-
stabilization plant to a conventional CMAS treatment process to better meet the plant’s new 
permit limits.  The recommended long-term alternative for the HCMUD #122 WWTP is to divert 
this flow to an offsite WWTP, ultimately to the SB-FB WWTP. 
 
Harris County WC&ID – Fondren Road WWTP 
 
The Harris County WC&ID – Fondren Road WWTP is approximately 30 years old, though it has 
recently undergone a minor rehabilitation (cleaning and limited structural/equipment repairs).  
The WWTP is rated for 0.6 MGD, but it is operating only at 0.2 MGD, or at 33% loading.  With 
the current condition of the structure and equipment, the facility should be expected to continue 
treating wastewater while meeting permit limits for the next 5-10 years without major 
replacement of equipment.  Since the primary structure is concrete, the structure should be 
expected to last for another 10+ years.  However, the equipment is approaching the end of its 
useful life and will likely need replacement within the next 5 years. 
 
Diversion to the nearby Southwest Harris County MUD #1 WWTP was not considered since 
diversion of this plant flow to the MUD #1 WWTP would put that plant at 75% loading, which 
would cause it to fall under the TCEQ 75/90 rule.  In addition the MUD #1 WWTP site is 
already built out, so expansion of that facility is not likely to be feasible.  Benefits and 
disadvantages for each alternative are discussed in Table 8-8. 
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Table 8-8 
Consolidation Alternatives for Harris County WC&ID – Fondren Road WWTP 

WWTP Alternative Advantages Disadvantages 

Rehabilitation/Replacement of 
existing WWTP 

Continue operation at this plant as it 
currently exists. 

WWTP is operating at 33% capacity, which is a low operating 
efficiency; requires additional staff to operate this plant and the 
nearby MUD #1 WWTP.  WWTP appears to be having increasing 
mechanical, electrical, and control system issues which further 
increases O&M costs.   

Construct new regional WWTP at 
this site 

Establishes new, regional WWTP in 
north part of City. 

Higher cost than diverting to a downstream WWTP; still leaves 
multiple WWTPs in operation within the City. 

Divert WWTP flow to SB-FB 
WWTP 

Eliminate treatment requirements 
in this utility district service area. 

Initial capital cost for transfer pipeline to this facility; this 
alternative may not be cost-effective unless the nearby WWTPs 
are considered in this alterative as well. 

 

Table 8-9 
Costs for Harris County – Fondren Road WWTP Alternatives 

Scenario Impact to WWTP OPCC 
Total Capital 

Cost 
Annual O&M 

Cost 
30-Yr Life Cycle 

Cost 

Rehab/Expand all WWTPs and include 
solids improvements 

Rehab WWTP $4,050,000 $5,735,000 $141,000 $8,499,000 

Consolidate WWTPs based on MUD 
engineering firm recommendations 

Rehab WWTP $4,050,000 $5,735,000 $141,000 $8,499,000 

Consolidate WWTPs using QVUD 
WWTP as a regional facility 

Expand WWTP $7,500,000 $10,620,000 $149,000 $13,541,000 

Consolidate WWTPs using BRWMUD 
WWTP as a regional facility 

Consolidate WWTP 
into an offsite facility 

$1,062,500 $1,505,000 $9,900 $1,700,000 

Consolidate all WWTPs into a single 
regional facility at the SB-FB WWTP 

Consolidate WWTP 
into an offsite 
facility 

$1,062,500 $1,505,000 $9,900 $1,700,000 

 
The recommended alternative for the Harris County MUD #122 WWTP is to divert this flow to 
an offsite WWTP, ultimately to the SB-FB WWTP. 
 
Mustang Bayou Regional WWTP 
 
The Mustang Bayou WWTP is approximately 20 years old.  The plant consists of 3 package 
plant trains, with Train No. 1 being roughly 20 years old, Train No. 2 being roughly 5 years old, 
and Train No. 3 being about 1 year old.  The age and condition of the two newer trains will 
require only minor work over the next 5-10 years but the oldest train is approaching the end of its 
useful life.  The WWTP is rated for 1.0 MGD, and it is operating at 0.4 MGD, or at 40% loading.   
 
With the current condition of the structure and equipment, the facility can also be expected to 
continue treating wastewater while meeting permit limits for the next 5-10 years without major 
replacement of equipment.  However, the structure and equipment for the oldest train is 
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approaching the end of its useful life and will likely need a major rehabilitation and/or 
replacement of the majority of the structures and equipment within the next 5 years. 
 
Therefore, three alternatives may be feasible for this facility, including rehabilitation and/or 
replacement of the WWTP structure and equipment over the next 5-10 years, modification of the 
plant to develop a new regional WWTP at this site or diversion to a downstream WWTP, such as 
the SB-FB WWTP.  Benefits and disadvantages for each alternative are discussed in Table 8-10. 

 

Table 8-10 
Consolidation Alternatives for Mustang Bayou Regional WWTP 

WWTP Alternative Advantages Disadvantages 

Rehabilitation/Replacement of 
existing WWTP 

Continue operation at this plant as it currently exists. 
WWTP is operating at 40% of capacity which is a low operating 
efficiency; the existing treatment trains are all package plants 
which have a limited useful life.   

Develop this WWTP into a large, 
regional WWTP 

Provides opportunity to establish a more efficient, 
regional WWTP in eastern part of the City 

Higher cost than diverting to a downstream WWTP; still leaves 
multiple WWTPs in operation within the City. 

Divert WWTP flow to SB-FB 
WWTP 

Eliminate treatment requirements in this utility 
district service area 

Initial capital cost for transfer pipeline to this facility 

 

Table 8-11 
Costs for Mustang Bayou WWTP Alternatives 

Scenario Impact to WWTP OPCC 
Total Capital 

Cost 
Annual O&M 

Cost 
30-Yr Life Cycle 

Cost 

Rehab/Expand all WWTPs and include solids 
improvements 

Expand WWTP $8,212,500 $11,629,000 $267,000 $16,863,000 

Consolidate WWTPs based on MUD engineering firm 
recommendations 

Expand WWTP $8,212,500 $11,629,000 $267,000 $16,863,000 

Consolidate WWTPs using Quail Valley UD WWTP 
as a regional facility 

Expand WWTP $8,212,500 $11,629,000 $267,000 $16,863,000 

Consolidate WWTPs using Blue Ridge West MUD 
WWTP as a regional facility 

Expand WWTP $8,212,500 $11,629,000 $267,000 $16,863,000 

Consolidate all WWTPs into a single regional 
facility at the SB-FB WWTP 

Consolidate WWTP 
into an offsite 
facility 

$868,750 $1,231,000 $19,000 $1,604,000 

 
The recommended alternative for the Mustang Bayou WWTP is to also divert this flow to an 
offsite WWTP, ultimately to the SB-FB WWTP. 
 
Palmer Plantation WWTP 
 
The Palmer Plantation WWTP is approximately 25 years old, and has not undergone a 
rehabilitation of the plant.  The WWTP is rated for 0.6 MGD, and it is operating at 0.3 MGD, or 
at 50% loading.  With the current condition of the structure and equipment, the facility can also 
be expected to continue treating wastewater while meeting permit limits for the next 5-10 years 
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without major replacement of equipment.  Since the primary structure is concrete, the structure 
should be expected to last for another 10-15 years.  However, the equipment is approaching the 
end of its useful life and will likely need replacement within the next 5-10 years.  Benefits and 
disadvantages for both alternatives are discussed in Table 3-7. 

 

Table 8-12 
Consolidation Alternatives for Palmer Plantation WWTP 

WWTP Alternative Advantages Disadvantages 

Rehabilitation/Replacement of existing 
WWTP 

Continue operation at this plant as it 
currently exists. 

WWTP discharges into a regulated watershed and will likely require 
additional treatment upgrades to meet effluent limitations. 

Divert WWTP flow to SB-FB WWTP 
Eliminates treatment requirements 
in this utility district. 

May be lower cost to divert to nearby Quail Valley UD WWTP. 

 

Table 8-13 
Costs for Palmer Plantation WWTP Alternatives 

Scenario Impact to WWTP OPCC 
Total Capital 

Cost 
Annual O&M 

Cost 
30-Yr Life Cycle 

Cost 

Rehab/Expand all WWTPs and include solids 
improvements 

Rehab WWTP $4,050,000 $5,735,000 $169,000 $9,048,000 

Consolidate WWTPs based on MUD 
engineering firm recommendations 

Consolidate WWTP 
into an offsite facility 

$454,000 $643,000 $5,000 $742,000 

Consolidate WWTPs using Quail Valley UD 
WWTP as a regional facility 

Consolidate WWTP 
into an offsite facility 

$454,000 $643,000 $5,000 $742,000 

Consolidate WWTPs using Blue Ridge West 
MUD WWTP as a regional facility 

Consolidate WWTP 
into an offsite facility 

$454,000 $643,000 $5,000 $742,000 

Consolidate all WWTPs into a single 
regional facility at the SB-FB WWTP 

Consolidate WWTP 
into an offsite 
facility 

$1,108,000 $1,569,000 $64,000 $2,824,000 

 
The recommended alternative for the Palmer Plantation WWTP is to divert this flow to an offsite 
WWTP, ultimately to the SB-FB WWTP. 
 
Quail Valley UD WWTP 
 
The Quail Valley UD WWTP (shared with Thunderbird UD) is approximately 35 years old, 
though it continually undergoes rehabilitation on an annual basis.  The age and condition of the 
plant require a full plant overhaul, though to date the work completed has been in bits and pieces 
throughout the plant site.  The WWTP is rated for 4.0 MGD, but it is operating only at 1.5 MGD, 
or at 38% loading.  However, while the plant is rated for 4.0 MGD, it is not certain whether this 
full treatment capacity still exists.  For example, the 4.0 MGD rating was based on the original 
plant design which only required removal of BOD and did not have an enforced ammonia limit 
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as it currently does.  Therefore, it is likely that the effective treatment capacity may be more in 
the range of 2.0-3.0 MGD. 
 
With the current condition of the structures and equipment, the facility should be expected to 
continue treating wastewater while meeting permit limits for the next 5-10 years without major 
replacement of equipment.  Since the primary structure is concrete, the structure should be 
expected to last for another 5+ years.  However, the structures and equipment are approaching 
the end of their respective useful lives and will likely need a major rehabilitation and/or 
replacement of the majority of the structures and equipment within the next 5 years. 
 
In addition, the treatment process used at the WWTP is a pure oxygen process, which is 
extremely energy-intensive, especially for the actual flow being treated at the plant.  The pure 
oxygen system produces liquid oxygen, which is injected into the treatment reactors (sealed 
aeration basins) to maintain a higher biomass concentration to provide treatment of wastewater 
in a smaller basin with a shorter HRT.  Excess liquid oxygen is stored in pressurized tanks 
onsite, and becomes a safety issue as the tanks age.  Considering the age and condition of the 
equipment, it may be prudent to consider overhauling the treatment plant’s secondary process 
and return to a more conventional form of aerated treatment. 
 
The City would prefer to maintain treatment at this facility mainly because it provides a 
substantial supply of § 210 reclaimed water for the nearby golf course, so any potential offsite 
diversions would need to maintain the reclaimed water for irrigation at the golf course.  Benefits 
and disadvantages for each alternative are discussed in Table 8-14. 

 

Table 8-14 
Consolidation Alternatives for Quail Valley UD – Thunderbird UD WWTP 

WWTP Alternative Advantages Disadvantages 

Rehabilitation/Replacement of 
existing WWTP 

Continue operation at this plant as it 
currently exists. 

WWTP is operating at 38% capacity, which is a low operating 
efficiency; requires additional treatment staff to operate this 
plant and nearby WWTPs.  WWTP discharges into a regulated 
watershed and will likely require additional treatment upgrades 
to meet effluent limitations. 

Develop this WWTP into Regional 
WWTP 

Regional WWTP in the central part of the 
City. 

The facility may not be able to consistently treat additional flow 
from other utility district areas. 

Divert WWTP flow to SB-FB 
WWTP 

Eliminate treatment requirements in 
this utility district service area. 

Initial capital cost for transfer pipeline to this facility. 
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Table 8-15 
Costs for Quail Valley UD WWTP Alternatives 

Scenario Impact to WWTP OPCC 
Total Capital 

Cost 
Annual O&M 

Cost 
30-Yr Life Cycle 

Cost 

Rehab/Expand all WWTPs and include 
solids improvements 

Rehab WWTP $9,000,000 $12,744,000 $620,000 $24,897,000 

Consolidate WWTPs based on MUD 
engineering firm recommendations 

Rehab WWTP $9,000,000 $12,744,000 $620,000 $24,897,000 

Consolidate WWTPs using QVUD WWTP 
as a regional facility 

Expand WWTP $16,500,000 $23,364,000 $649,000 $36,085,000 

Consolidate WWTPs using BRWMUD 
WWTP as a regional facility 

Rehab WWTP $9,000,000 $12,744,000 $620,000 $24,897,000 

Consolidate all WWTPs into a single 
regional facility at the SB-FB WWTP 

Consolidate 
WWTP into an 
offsite facility 

$1,100,000 $1,558,000 $23,100 $2,011,000 

 
The recommended alternative for the Quail Valley UD WWTP is to divert this flow to an offsite 
WWTP, ultimately to the SB-FB WWTP.  This alternative would also include the construction of 
a 0.5 MGD reclaimed water pump station and transmission system at the SB-FB WWTP site to 
provide a continued supply of reclaimed water back to the Quail Valley Country Club.   
 
Sienna Plantation North WWTP 
 
The Sienna Plantation wastewater collection system is divided into two service areas separated 
by Flat Bank Creek. The regions north of Flat Bank Creek currently are treated with a package 
plant, Sienna North WWTP.  The WWTP is approximately 10 years old and it is rated for 0.9 
MGD. It is operating only at 0.3 MGD, or at 33% loading.  With the current condition of the 
structure and equipment, the facility should be expected to continue treating wastewater while 
meeting permit limits for the next 10-15 years without major replacement of equipment.   
 
Two alternatives may be feasible for this facility, including rehabilitation and/or replacement of 
the WWTP structure and equipment over the next 10-15 years or diversion of wastewater flow to 
the SB-FB WWTP.  Potential diversion of the plant flow to the nearby Palmer Plantation WWTP 
was not considered as the Palmer Plantation WWTP is also being evaluated for diversion to the 
SB-FB WWTP.  Benefits and disadvantages for both alternatives are discussed in Table 8-16. 
 

Table 8-16 
Consolidation Alternatives for Sienna Plantation North WWTP 

WWTP Alternative Advantages Disadvantages 

Rehabilitation/Replacement of 
existing WWTP 

Continue operation at this plant as it 
currently exists. 

WWTP is operating at 33% of capacity which is a low operating 
efficiency; requires additional staff to operate this plant and 
nearby WWTPs.   

Divert WWTP flow to SB-FB 
WWTP 

Eliminate treatment requirements in 
this utility district service area. 

Initial capital cost for transfer pipeline to this facility. 
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Table 8-17 
Costs for Sienna North WWTP Alternatives 

Scenario Impact to WWTP OPCC 
Total Capital 

Cost 
Annual O&M 

Cost 
30-Yr Life Cycle 

Cost 

Rehab/Expand all WWTPs and 
include solids improvements 

Rehab WWTP $6,075,000 $8,603,000 $200,000 $12,524,000 

Consolidate WWTPs based on 
MUD engineering firm 

recommendations 
Rehab WWTP $6,075,000 $8,603,000 $200,000 $12,524,000 

Consolidate WWTPs using QVUD 
WWTP as a regional facility 

Consolidate WWTP 
into an offsite facility 

$922,500 $1,307,000 $7,400 $1,453,000 

Consolidate WWTPs using 
BRWMUD WWTP as a regional 

facility 

Consolidate WWTP 
into an offsite facility 

$922,500 $1,307,000 $7,400 $1,453,000 

Consolidate all WWTPs into a 
single regional facility at the SB-

FB WWTP 

Consolidate WWTP 
into an offsite 
facility 

$2,825,000 $4,001,000 $50,000 $4,982,000 

 
The recommended alternative for the Sienna North WWTP is to divert this flow to an offsite 
WWTP, ultimately to the SB-FB WWTP.   
   
Sienna Plantation South WWTP 
 
The Sienna Plantation wastewater collection system south of Flat Bank Creek currently is 
conveyed to a 1.2 MGD package WWTP (Sienna South WWTP). The Sienna South WWTP is 
approximately 20 years old and is in a fairly dilapidated condition.  The WWTP is rated for 1.2 
MGD, and it is operating at roughly 1.1 MGD, or at 92% loading.  With the current condition of 
the structure and equipment, the facility should be expected to continue treating wastewater 
while meeting permit limits for the next 5-10 years without major replacement of equipment.   
 
Two key issues that are related to flow loading need to be addressed with this facility.  The 
WWTP is currently in noncompliance with the TCEQ 75/90 rule.  However, since the service 
area for this WWTP is completely built out this means that additional treatment capacity is not 
needed for growth.  However, the current flow loading also allows for very little buffer for 
treatment upsets at the plant, so the plant is currently operating right at the edge of its capabilities 
and excursions from the permit limits could be expected on occasion.  Diversion of flows from 
this WWTP to another WWTP should occur as soon as feasible. 
 
Two alternatives may be feasible for this facility, including rehabilitation and/or replacement of 
the WWTP structure and equipment over the next 5-10 years or diversion of wastewater flows to 
an offsite WWTP.  Potential diversion of the plant flow to the nearby Sienna North WWTP was 
not considered as the current flow loading at the Sienna South WWTP would overload the 
treatment capacity of the Sienna North WWTP.  Benefits and disadvantages for each alternative 
are discussed in Table 8-18. 
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Table 8-18 
Consolidation Alternatives for Sienna Plantation South WWTP 

WWTP Alternative Advantages Disadvantages 

Rehabilitation/Replacement of 
existing WWTP 

Continue operation at this plant as it 
currently exists. 

WWTP is operating at 92% of capacity, which is too high to 
maintain efficiency; requires additional staff to operate this plant 
and nearby WWTPs.   

Divert WWTP flow to SB-FB 
WWTP 

Eliminate treatment requirements in 
this utility district service area. 

Initial capital cost for transfer pipeline to this facility. 

 

Table 8-19 
Costs for Sienna South WWTP Alternatives 

Scenario Impact to WWTP OPCC 
Total Capital 

Cost 
Annual O&M 

Cost 
30-YR Life Cycle 

Cost 

Rehab/Expand all WWTPs and include 
solids improvements 

Rehab WWTP $8,100,000 $11,470,000 $586,000 $22,956,000 

Consolidate WWTPs based on MUD 
engineering firm recommendations 

Consolidate WWTP 
into an offsite facility 

$1,375,000 $1,947,000 $9,900 $2,142,000 

Consolidate WWTPs using QVUD WWTP 
as a regional facility 

Consolidate WWTP 
into an offsite facility 

$1,375,000 $1,947,000 $9,900 $2,142,000 

Consolidate WWTPs using BRWMUD 
WWTP as a regional facility 

Consolidate WWTP 
into an offsite facility 

$1,375,000 $1,947,000 $9,900 $2,142,000 

Consolidate all WWTPs into a single 
regional facility at the SB-FB WWTP 

Consolidate WWTP 
into an offsite 
facility 

$3,962,500 $5,611,000 $43,000 $6,454,000 

 
The recommended alternative for the Sienna South WWTP is to divert this flow to an offsite 
WWTP, ultimately to the SB-FB WWTP.   
 
Southwest Harris County MUD #1 WWTP 
 
The Southwest Harris County MUD #1 WWTP is approximately 20 years old though it has 
recently undergone a minor rehabilitation (cleaning and minor structural/equipment repairs).  
The WWTP is rated for 0.4 MGD, but it is operating at 0.1 MGD, or at 25% loading.  With the 
current condition of the structure and equipment, the facility can be expected to continue treating 
wastewater while meeting permit limits for the next 5-10 years without major replacement of 
equipment.  Since the primary structure is concrete, the structure should be expected to last for 
another 20+ years.  However, the equipment is approaching the end of its useful life and will 
likely need replacement within the next 10 years. 
 
Therefore, four alternatives may be feasible for this facility, including rehabilitation and/or 
replacement of the WWTP structure and equipment over the next 5-10 years, diversion of the 
entire plant influent flow to the nearby Harris County WC&ID – Fondren Road WWTP, 
diversion of wastewater flow to the nearby WC&ID #2 utility district, or diversion to an 
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expanded SB-FB WWTP.  Benefits and disadvantages for each alternative are discussed in Table 
8-20.   
 

Table 8-20 
Consolidation Alternatives for Southwest Harris County MUD #1 WWTP 

WWTP Alternative Advantages Disadvantages 

Rehabilitation/Replacement of 
existing WWTP 

Backup in case of any problems at the Harris County - 
Fondren Road WWTP. 

WWTP is operating at 25% capacity, which is a 
low operating efficiency; requires additional 
treatment staff to operate this plant and the 
nearby Harris County - Fondren Road WWTP. 

Divert WWTP flow to Fondren Road 
WWTP 

Increase in treatment efficiency by combining plant 
flows in a Regional WWTP in the north part of the City. 

No backup in case of any problems at the Harris 
County - Fondren Road WWTP. 

Divert WWTP flow to WC&ID #2 
Eliminate treatment requirements in this utility district 
service area. 

No backup in case of any problems at the 
WC&ID #2 WWTP. 

Divert WWTP flow to SB-FB 
WWTP 

Eliminate treatment requirements in this utility 
district service area. 

Initial capital cost for transfer pipeline to this 
facility; this alternative may not be cost-
effective unless the nearby WWTPs are 
considered in this alterative as well. 

 

Table 8-21 
Cost Estimates for Southwest Harris County MUD #1 WWTP Alternatives 

Scenario Impact to WWTP OPCC 
Total Capital 

Cost 
Annual O&M 

Cost 
30-Yr Life Cycle 

Cost 

Rehab/Expand all WWTPs and 
include solids improvements 

Rehab WWTP $2,700,000 $3,824,000 $75,000 $5,295,000 

Consolidate WWTPs based on MUD 
engineering firm recommendations 

Rehab WWTP $2,700,000 $3,824,000 $75,000 $5,295,000 

Consolidate WWTPs using Quail 
Valley UD WWTP as a regional 
facility 

Consolidate WWTP 
into an offsite facility 

$175,000 $248,000 $3,300 $313,000 

Consolidate WWTPs using Blue Ridge 
West MUD WWTP as a regional 
facility 

Consolidate WWTP 
into an offsite facility 

$175,000 $248,000 $3,300 $313,000 

Consolidate all WWTPs into a single 
regional facility at the SB-FB 
WWTP 

Consolidate WWTP 
into an offsite 
facility 

$175,000 $248,000 $3,300 $313,000 

 
The recommended alternative for the Southwest Harris County MUD #1 WWTP is to divert this 
flow to an offsite WWTP, ultimately to the SB-FB WWTP.   
 
SB-FB Regional WWTP 
 
The SB-FB WWTP is approximately 20 years old though it was recently expanded in 2010.  The 
plant is in very good condition and is ready to begin accepting limited flows other facilities.  The 
WWTP is rated for 3.0 MGD, and it is operating only at 1.5 MGD, or at 50% loading.  While the 
plant is rated for 3.0 MGD, the ultimate build-out capacity for the WWTP could be as high as 6.0 
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MGD if the existing extended aeration secondary process continues to be used.  However, if a 
more efficient treatment process is used, the ultimate capacity for this plant site could easily be 
expanded to more than 20.0 MGD.  Discussion on WWTP process alternatives for this facility is 
included later in this TM.  
 
With the current condition of the structure and equipment, the facility can be expected to 
continue treating wastewater while meeting permit limits for the next 25-30 years without major 
replacement of equipment.  However, depending on the flows diverted to this facility, an 
additional expansion will likely be needed within the next 5-10 years. 
 
Due to the age of the new improvements, only one alternative has been evaluated for this facility 
which is the expansion of this plant into a new super-regional WWTP at this site.  Diversion to 
nearby WWTPs was not considered since additional flow to nearby WWTPs would exceed those 
plants’ treatment capacities.  In addition, the City would prefer to maximize treatment at this 
facility as it provides the most efficient diversion of effluent for use with a potential bed and 
banks permit.  Advantages and disadvantage for the one alternative are discussed in Table 8-22. 
 

Table 8-22 
Consolidation Alternatives for SB-FB WWTP 

WWTP Alternative Advantages Disadvantages 

Develop this WWTP into a large, 
regional WWTP 

Provides opportunity to establish a more 
efficient, regional WWTP in western 
part of the City 

Difficult to obtain buy-in with multiple utility districts; 
would need to adjust administration requirements for billing 
for the multiple service areas and address fear of loss of 
control 

 

Table 8-23 
Costs for SB-FB WWTP Alternatives 

Scenario Impact to WWTP OPCC 
Total Capital 

Cost 
Annual O&M 

Cost 
30-Yr Life Cycle 

Cost 

Rehab/Expand all WWTPs and include 
solids improvements 

Expand WWTP $15,000,000 $21,240,000 $395,000 $28,983,000 

Consolidate WWTPs based on MUD 
engineering firm recommendations 

Expand WWTP $17,500,000 $24,780,000 $377,000 $32,170,000 

Consolidate WWTPs using QVUD 
WWTP as a regional facility 

Expand WWTP $18,000,000 $25,488,000 $478,000 $34,858,000 

Consolidate WWTPs using BRWMUD 
WWTP as a regional facility 

Expand WWTP $18,000,000 $25,488,000 $478,000 $34,858,000 

Consolidate all WWTPs into a single 
regional facility at the SB-FB WWTP 

Expand WWTP 
into the City's only 
WWTP 

$42,000,000 $59,472,000 $1,029,000 $79,641,000 
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The recommended alternative for the SB-FB WWTP is to continue expansions at the existing 
plant to develop a large, single regional WWTP at this plant site.  While the ultimate capacity of 
the SB-FB WWTP would be limited to 6.0 MGD using the existing extended aeration process 
design, it would be more cost-effective to design future expansions around a much more efficient 
treatment process such as a sequencing batch reactor (SBR) to increase ultimate build-out 
capacity to more than 20.0 MGD.  For example, a 16.0 MGD, four-basin SBR system could be 
constructed in roughly the same footprint as the required footprint for the proposed, two future 
extended aeration basins.  Discussion of process alternatives for this facility is included in the 
following section.   
 

Process Alternatives for Regional WWTP Scenarios 
 
As discussed previously, there are currently four different secondary treatment processes in use 
throughout the various WWTPs in the Study area.  The existing treatment processes used are 
extended aeration, CMAS, contact-stabilization and pure oxygen.  Of these four processes, the 
contact-stabilization process is not designed for removing ammonia, which is now a common 
permit limit; therefore, it should certainly not be considered for further implementation in any 
regional WWTP scenario, as any scenario will require ammonia removal as part of its treatment 
requirements. 
 
Process Alternatives 
 
Potential treatment processes that should be considered for implementation in future regional 
WWTP improvements are as follows: 
 

 Extended Aeration (EA); 

 Conventional Mixed Aerated Sludge (CMAS); 

 Pure Oxygen (PO); 

 Sequencing Batch Reactor (SBR); 

 Modified Ludzack-Ettinger (MLE); 

 Biological Nutrient Removal (BNR); and 

 Membrane Bio-Reactor (MBR). 
 
The advantages and disadvantages of the various process alternatives are listed in Table 8-24. 
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Table 8-24 
Advantages and Disadvantages of WWTP Process Alternatives 

Process 
Designed for 

Ammonia 
Removal 

Designed for 
Total 

Nitrogen 
Removal 

Designed for 
Phosphorus 

Removal 

Requires 
Clarifiers for 

Solids 
Separation 

Process Commonly 
Used for WWTPs 
Larger than 1.0 

MGD 

Typical 
Maximum 
Organic 

Loading (lb per 
1,000 cf) 

Buildout Capacity 
at SB-FB WWTP 
Site Based on this 

Process 

Typical 
Process 

Capital Cost 
per Gallon 

EA Yes No No Yes No 15 6.0 MGD $3.00 

CMAS Yes No No Yes Yes 35 12.0 MGD $4.00 

PO No No No Yes No 45 10.0 MGD $6.00 

SBR Yes Yes No No Yes 35 20.0+ MGD $2.00 

MLE Yes Yes No Yes Yes 35 12.0 MGD $5.00 

BNR Yes Yes Yes Yes Yes 35 16.0 MGD $6.00 

MBR Yes Yes Yes No Yes 50+ 20.0+ MGD $10.00 

 
While processes such as extended aeration and pure oxygen can be constructed for WWTPs with 
capacities greater than 1.0 MGD, they typically are limited to 1.0 MGD in size due to inherent 
difficulties in construction or in cost of equipment.  With extended aeration as an example, the 
organic loading allowed by the TCEQ for design is so low that the structure required is usually 
three times larger than other process alternatives.  However, in selecting a recommended process 
for the improvements in any of the regional WWTP scenarios, it is generally necessary to strike a 
balance among cost of construction, footprint of the process and complexity of the process.  The 
prioritized goals were first cost of construction and then expandability potential at a given site.  
In looking at potential improvements in any of the regional WWTP scenarios, the process 
recommended for implementation is an SBR process. 
 
SBR Process 
 
SBR is an activated sludge process designed to operate in a true batch mode with aeration and 
sludge settling both occurring in the same basin. The major differences between SBR and CMAS 
are that the SBR basin carries out the functions of equalization, aeration and sedimentation in a 
time sequence rather than in the conventional space sequence of CMAS. In addition, an SBR 
system can be designed with the ability to treat a wide range of influent volumes whereas CMAS 
is based on a fixed influent flowrate. SBRs produce sludges with good settling properties 
providing the influent wastewater is admitted into the aeration in a controlled manner.  
 
Controls range from a simplified float and timer based system (older systems) with a 
programmable logic controller (PLC) to a PC-based supervisory control and data acquisition 
(SCADA) system (newer systems) with color graphics using either flow proportional aeration or 
DO-controlled aeration to reduce aeration as necessary to reduce energy consumption and 
enhance the removal of BOD and nutrients.  An appropriately designed SBR process is a unique 
combination of equipment and software. Working with automated control reduces the number of 
operators, skill and attention requirements.  
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The operating principles of an SBR process are characterized in five discrete cycles: 
 

1. Mix Fill 
2. React Fill 
3. React 
4. Settle 
5. Decant / Waste Solids 

 
Following the fifth step in the process, the SBR is ready to start back at Step 1 and begin 
receiving new influent wastewater flow. 
 
Mix Fill 
 
The influent wastewater is distributed throughout the settled sludge through the influent 
distribution manifold to provide good contact between the microorganisms and the influent 
wastewater. The influent can be either pumped in or allowed to flow in by gravity. Most of this 
step occurs without aeration to create an environment that favors the growth of microorganisms 
with good settling characteristics. Aeration begins at the end of this period.  An example graphic 
of this cycle is provided. The graphics for each step are based on Aqua Aerobic brand system, 
though all SBR manufacturers design around the same five basic process periods.  Note that in 
the mix fill diagram, the influent line (brown) is active, showing influent filling.  The grey line is 
the inactive air line to the air diffusers.  The vertical line extending into the basin is the float 
level.  The center float is the mixer/aerator and the equipment on the left is the decanter.   
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React Fill 
 
The influent wastewater continues to be distributed throughout the settled sludge through the 
influent distribution manifold to provide good contact between the microorganisms and the 
influent wastewater. Most of this step occurs with aeration to create an environment that 
balances energy usage while reducing BOD and ammonia. Aeration begins at the start of this 
cycle and operates intermittently based on operator input.  An example graphic of this cycle is 
shown as follows.  Note that in the react fill diagram, the influent line (brown) is still active, 
showing influent filling, and the air line (green) is also active, reflecting aeration through the 
diffusers. 
 

 

React 
  
During this cycle aeration continues until complete removal of BOD and ammonia is achieved. 
After the BOD is consumed, the microorganisms enter into a famine stage. During this stage 
some microorganisms will die because of the lack of food (BOD) and will help to reduce the 
volume of the settling sludge. The length of the aeration period determines the degree of BOD 
consumption and ammonia removal.  An example graphic of this cycle follows.  Note that in the 
react diagram, only the air line (green) is active, reflecting only aeration in this cycle. 
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Settle 
 
Aeration is stopped at the settle stage and solids separation takes place, leaving clear, treated 
effluent above the sludge blanket (basin now operates as a clarifier). During this clarifying 
period no liquids should enter or leave the tank to avoid turbulence and solids carryover in the 
effluent.  An example graphic of this cycle is included.  Note that in the settle diagram, no lines 
are active, indicating that the system is completely stopped, to allow for settling of sludge. 
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Decant / Waste Solids 
 
The decant / waste solids  period is characterized by the withdrawal of treated effluent from 
approximately two feet below the surface of the mixed liquor by the floating decanter while 
preventing solids carryover in the effluent. This removal must be done without disturbing the 
settled sludge to prevent solids carryover in the effluent.  Sludge is then wasted to a nearby 
sludge storage tank or digester.  The frequency of sludge wasting ranges between once each 
cycle to once every two to three months depending upon system design.  An example graphic of 
this period is shown as follows.  Note that in the decant diagram, the decant line (blue)is active, 
indicating that the system is decanting the top liquid layer as effluent, which goes to either 
filtration or final disinfection before discharge.  Wasting of sludge also occurs in this cycle. 

 

 

Use of Reclaimed Water 
 
Within the Study area there has been very little use of reclaimed water.  Reclaimed water use has 
typically been limited to the City’s use of effluent from the Quail Valley UD WWTP for 
irrigation of the golf course.  The average daily usage is approximately 300,000-400,000 gallons 
per day (gpd).  Therefore, of the average effluent produced each day (6.55 MGD), roughly 94% 
of the current effluent produced (6.25 MGD) is discharged to waterways ultimately draining to 
the Brazos River.   
 
As the City begins converting part of the Study area to usage of surface water per the Joint GRP 
requirements, efficient management of all potential water supply sources is critical to the City.  
Regardless of whether all the existing WWTPs are selected for consolidation by the City, 
potential reclaimed water use in each area should be researched thoroughly to determine areas of 
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drinking water demand reduction via use of reclaimed water for non-potable uses, such as 
irrigation. 
 
Regional Bed and Banks Permit 
 
Generally about 60% of all water diverted from Texas’ rivers and streams or groundwater 
pumped for municipal purposes enters the state’s watercourses as discharges of treated effluent 
from WWTPs.  Once considered a threat to surface water supplies, due in part to actual or 
perceived water quality concerns, the value of this treated effluent is now clearly recognized.  
This is evidenced by a much heightened interest in reuse projects to meet current and future 
increased municipal demands.  Further, the concept of reuse is included in nearly every Senate 
Bill 1 regional plan.  Treated wastewater effluent discharged into Texas’ rivers also helps meet 
downstream water needs, including those of the environment and agriculture.1 
 
In water rights permitting, reuse is the use of surface water which has already been beneficially 
used once under a water right, or the use of groundwater which has been used  per 30 (TAC § 
297.1(44).  There are two types of reuse: indirect reuse and direct reuse.  Indirect reuse is the 
reuse of water, usually effluent, which is placed back into the river or stream (referred to as 
“return flow”).  This generally occurs when a WWTP discharges effluent into a stream and either 
the discharger or another person or entity diverts the effluent further downstream to use again.  A 
bed and banks authorization under the Texas Water Code § 11.042 is required for the use of the 
watercourse to transport the water for reuse. In contrast, direct reuse occurs when effluent from a 
WWTP is piped directly to a place where it is used.   
 
Municipalities have increasingly looked to their effluent as an additional water resource and the 
City is no exception.  Currently, under the auspices of the Joint GRP Group with the City as the 
Sponsor, a regional bed & banks permit is being pursued.  The Project will consist primarily of 
the following tasks: 
 

 Preparation of the Bed and Banks Permit Application(s), which includes data collection, 
financial development and map preparation; 

 

 Submit initial application to the TCEQ; 
 

 Respond to the TCEQ Requests for Information; 
 

 Prepare and Submit Accounting Plan; 
 

1Texas Water Rights and Wastewater Reuse, Prepared by the Reuse Committee of the TWCA 
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 Coordinate with and support the City in response/negotiations with any permit 
protestants; 
 

 Work with Staff and outside legal counsel in support of the application process; and 
 

 Work with the TCEQ throughout the process to ensure approval to the best extent 
possible. 

 
A summary of the WWTPs and their associated effluent discharges included in this project are 
shown in Table 8-25. 

 
Table 8-25 

Potential Bed and Banks Flows 

Plant 
Source 
Water 

Permit No. 

Authorized Discharge 2010 

(MGD 
Annual Average 

Discharge 

Acre-ft / year) (MGD 

Acre-ft / year) 

SB-FB Regional WWTP GW / SW WQ0013873001 
6 1.322 

6,721 1,481 

Mustang Bayou GW WQ0013873002 
0.95 0.395 

1,064 442 

Palmer Plantation MUD No. 1 GW WQ0012937001 
0.6 0.316 

672 353 

Quail Valley UD GW WQ0011046001 
4 1.309 

4,481 1,467 

Sienna Plantation MUD No. 1 GW / SW WQ0014100001 
0.902 0.324 

1,010 363 

      
 

Totals 
    12.452 3.666 

13,948 4,106 

 
As the sponsor the City intends to apply for the total permitted discharge of 13,948 acre-feet per 
year.  However, if the City decides to pursue consolidating more WWTPs into the SB-FB 
WWTP, the City could gain a greater benefit of more flow to apply for in the proposed Bed and 
Banks permit.  For example, if all the existing WWTPs were consolidated into the SB-FB 
WWTP, the City could apply for the potential total plant flow less reuse demands at Quail Valley 
UD, of 16.0 MGD, or 17,924 acre-ft per year.  In addition, at current City wastewater flows, with 
approval of the Bed and Banks permit, the City should be able to utilize (less Quail Valley UD 
reuse flow) up to 6.18 MGD, or 6,923 acre-ft per year. 
 
Currently the City’s consultant is assembling the data and calculating the carriage losses.  It is 
anticipated that an application will be submitted in early November 2011. 
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This Technical Memorandum summarizes the findings of Task IX of the City of Missouri City 
Regional Water and Wastewater Planning Study (the Study).  The focus of Task IX of the Study 
is the preparation of Wastewater Operation Alternatives for the Study area.   
 
Activities in Task IX included the following: 
 
 Determine existing operational costs for existing facilities; 
 Determine potential operational scenarios for a single large WWTP as compared to 

multiple smaller WWTPs;  
 Determine anticipated operational costs for each scenario; and 
 Prepare a technical memorandum summarizing the findings. 

 

Wastewater Operation Alternatives 
 
The goal of this section of the Study is to evaluate potential alternatives of consolidating 
WWTPs where feasible to increase operational efficiency and cost-effectiveness throughout the 
Study area’s wastewater system.  For a city the size of Missouri City, it is normal to only have 
one or two wastewater treatment facilities.  Substantial savings in annual O&M costs (and 
therefore the cost of service for the City’s residents) can typically be attained by consolidating to 
a smaller number of WWTPs. 
 
There are 11 existing WWTPs within the study area, with an additional regional WWTP planned 
for the southernmost area of the City.  Two of the WWTPs are owned by the City (SB-FB and 
Mustang Bayou).  The remaining wastewater treatment plants are owned by utility districts.  
Refer to Exhibit 1-6 for a map of the existing WWTP locations. 
 
As with many other utility district WWTPs, the majority of the WWTPs in the Study area consist 
of package treatment plants.  Package plants are typically used for low flows and small service 
areas, and allow for rapid design and construction.  Because package plants are designed for 
smaller flows than conventional treatment facilities, package plants normally have limited 
flexibility to handle large hydraulic peak flows through the treatment system.  Also, the size of 
each package plant typically provides very limited buffer capacity resulting in a greater potential 
for pass-through of untreated wastewater during high flow events.  In addition, package plants 
typically include very little process automation such as dissolved oxygen (DO) metering to 
quickly monitor DO in the treatment process and variable frequency drives to allow for turndown 
of pumps and blowers to reduce energy usage at lower flows.   
 
Another disadvantage of package plants is the inherent limitation in operational flexibility when 
multiple package plants are used to expand treatment capacity versus additional treatment trains 
in conventional treatment plants.  Package plants are normally not well suited for large WWTP 
demands, such as for flows greater than 1.0 MGD.  For example, the Sienna South Regional  
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WWTP is currently rated for an average daily flow of 1.2 MGD, though it is based on the 
operation of 4 simultaneously-operated 0.3 MGD package treatment plants.  As a result, the plant 
operations staff has observed substantially higher than normal daily O&M efforts to keep the 
plant in operation and consistently meeting permit limits. 
 
In addition, package treatment plants typically have much shorter operating lives than 
conventional or advanced treatment facilities.  Most conventional treatment facilities use 
concrete structures, which typically have a 40-50 year operating life and equipment is designed 
for 30-40 years.  However, in package plants the anticipated operating life is frequently intended 
only for 10-20 years, especially when structures are designed using painted carbon steel.  
Package plants are usually intended to manage short-term needs, with the goal of constructing 
more permanent facilities in the future as flows increase. 
 
Each WWTP was evaluated in this Study for potential consolidation by being reviewed with 
respect to rated capacity versus average loading, treatment performance, remaining useful life of 
structures and equipment, treatment and potential expansion capabilities, potential for reuse and 
observed level of annual O&M efforts.  Based on the evaluation of each WWTP, alternatives 
have been developed for potential consolidation of WWTPs to a minimum number of operating 
facilities.  A few consolidation alternatives were developed by the various utility district 
engineering firms which are also incorporated into this Study.   
 
Since the goal of this section is to determine the needs of the entire wastewater system, several 
additional in-depth analyses were completed for each service area with the goal of developing 
additional potential consolidation alternatives.  In general, there are 3 basic potential alternatives 
for each WWTP which are rehabilitation and/or replacement of the WWTP structure and 
equipment; diversion of the entire plant influent flow to a nearby WWTP; or, expand as a new 
regional WWTP at the existing site.  The advantages and disadvantages of each alternative are 
discussed in general terms in Table 9-1.   
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Table 9-1 
Advantages & Disadvantages of Consolidation Alternatives 

WWTP Alternative Advantages Disadvantages 

Rehabilitation/Replacement of 
existing WWTP 

Maintain existing operational requirements; provides a 
treatment backup in case of any problems at an adjacent 
WWTP. 

Overall O&M is typically lower for one 
combined WWTP than for separate, smaller 
plants. 

Divert WWTP flow to regional 
WWTP 

Increase in treatment efficiency by combining plant 
flows or may eliminate treatment requirements in this 
utility district service area; reduce total O&M cost for a 
combined facility than separate, smaller plants; provides 
opportunity to establish a newer, more efficient, regional 
WWTP in another part of the City. 

No longer have a treatment backup in case of 
any problems at adjacent WWTP; would need to 
adjust administration requirements for billing for 
both service areas. 

Expand to or Construct new regional 
WWTP at existing site 

Increase in treatment efficiency by combining plant 
flows; reduces total O&M costs for combined, regional 
facility rather than operating multiple, separate smaller 
plants; fewer discharge points increases environmental 
benefits. 

Difficult to obtain buy-in with multiple utility 
districts; would need to adjust administration 
requirements for billing for the multiple service 
areas and address fear of loss of control. 

 

Comparison of O&M Costs for Small WWTPs Versus Regional WWTPs 
 
The goal of this subsection is to review the method of developing O&M costs for new and older 
WWTPs in this Study, and determining the cost impact of issues such as under- or overloading, 
type of treatment process, energy use efficiency, solids handling efficiency and level of 
automation.  The intent of developing various O&M costs in this study is to provide the basis for 
evaluation of each of the existing WWTPs with regard to whether it is more efficient and cost-
effective to maintain multiple WWTPs or to consolidate the WWTPs. 
 
In the past EPA developed cost curves for various types of WWTPs which accounted for type of 
process, whether a facility was a conventional treatment system or a package plant system, and 
flow loading and method of solids handling.  At the time, factors such as energy efficiency and 
level of automation from control systems had very little impact on the cost curves, as control 
components such as variable frequency drives were being used in few WWTPs at the time.  As a 
result, the original EPA cost curves for WWTP O&M have been updated and revised over the 
years to develop more current cost.  The O&M cost models used in this Study were based on 
EPA cost curves with revisions made for newer treatment technologies and improvements in 
efficiency-enhancing technologies such as variable frequency drives and automated control 
systems. 
 
WWTPs are typically operated most efficiently at 60-80% of their rated capacities to maximize 
operation of pumps, blowers and other equipment.  Some treatment plants incorporate additional 
equipment such as variable frequency drives to essentially “turn down” power requirements for 
equipment to reduce energy usage throughout the plant when operating at lower than optimal 
flow rates.  Most package plants are not designed with this goal in mind, and only operate 
efficiently when the plant operates close to the permitted flow rate.   
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In addition to flow underloading, many of the WWTPs also utilize aerobic digestion for onsite 
sludge storage until such time as a third-party solids handling company can haul the liquid 
sludge offsite and either use it for beneficial land application or send the liquid sludge to a 
landfill for ultimate disposal.  Aerobic digestion allows for reduction of solids in the sludge by 
aerobically treating the sludge at a higher rate (5-10 mg/L of dissolved oxygen) than in the 
normal CMAS process (2 mg/L of dissolved oxygen).  Unfortunately, some of the WWTPs in 
this Study pay for offsite sludge hauling at a cost per gallon, which means that the aerobic 
digestion provides very little benefit in reduction of hauling cost as opposed to the high energy 
cost.  Impacts of solids handling will also be addressed in the development of O&M costs for the 
various WWTPs. 
 
Projected annual O&M cost for a brand new, conventional 0.1 MGD facility (operating at 60-
80% capacity) is roughly $75,000, while a 1.0 MGD facility (operating at 60-80% capacity) 
would be roughly $400,000, and a 10.0 MGD facility (operating at 60-80% capacity) would be 
roughly $1,550,000.  Therefore, as the size of the WWTP increases, economies of scale impact 
the O&M cost (and capital cost), and the O&M cost per 1,000 gallons treated continues to drop 
with an increasingly larger WWTP.  However, as a WWTP deteriorates, the annual cost of 
operation increases at a lesser or greater rate, depending on the type of treatment process, type of 
plant (conventional vs. package), level of automation and energy use, and method of solids 
handling and ultimate disposal.   
 
To review the impacts on the annual O&M cost for a WWTP, several additional cost factors 
were considered for this analysis.  Multipliers for the cost factors were determined based on 
observations of cost impacts seen at various WWTPs through discussion with operators and 
engineering experience.   
 

 Cost addition multiplier depending on type of WWTP.  Package plant ultimately costs 
more to operate and maintain than conventional systems; therefore, the conventional 
plant is the baseline with a 1.0 multiplier and a package plant uses a 1.25 multiplier; 

 

 Cost reduction multiplier to allow for underloading of WWTPs as a cost savings; 
 

 Cost addition multiplier for equipment such as pump and blower systems that are not 
designed to operate at reduced energy requirements when underloaded.  A site-specific 
multiplier was selected based on the equipment at each facility; 

 

 Cost addition multiplier for age and condition of structure and equipment (e.g. the older a 
system is, the greater the O&M effort to keep the system operational).  The multiplier 
was calculated using 1 + 0.1 per 5 years of age; 

 

 Cost addition multiplier for onsite aerobic digestion of solids; 
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 Cost addition multiplier for hauling liquid sludge offsite, as opposed to dewatering onsite 
and hauling offsite as a dry solids cake; and 

 

 Cost addition multiplier for limited or no automation of plant processes (less automation 
means greater operator onsite support of plant processes is required). 

 
An example calculation for the SWHCMUD #1 WWTP is shown below. 
 

 Plant Rating: 0.4 MGD; 
 

 O&M Cost for New 0.4 MGD Conventional WWTP: $180,000 per year (this would be 
the anticipated annual operational cost for a brand new 0.4 MGD conventional WWTP, 
operated at 60-80% capacity); 

 

 Type of WWTP – Package Plant: 1.25 x $180,000 = $225,000; 
 

 Plant Loading: 0.1 MGD – 0.1/0.4 = 0.25 x $225,000 = $56,250; 
 

 Loss of energy savings on equipment: 1.2 x $56,250 = $67,500; 
 

 Plant Age: 20 years-- 1.4 x $67,500 = $94,500; 
 

 Onsite aerobic digestion of solids: 1.25 x $94,500 = $118,125; 
 

 Hauling liquid sludge offsite: 1.25 x $118,125 = $147,656; and 
 

 Lack of automation of plant processes: 1.2 x $147,656 = $178,000. 
 

While this WWTP is currently operating at only 25% of its rated capacity, cost factors regarding 
how the system is designed, operated and maintained can have a substantial impact in the O&M 
cost for each separate facility.  Adjusted O&M costs (taking into account the cost factors listed 
above) have been developed for each WWTP to increase the base O&M cost (developed using 
updated cost models) which would be anticipated for a new facility operating at full capacity.   
 
As the age of each WWTP increases, the adjusted annual O&M cost will continue to increase 
unless substantial rehabilitation improvements are completed.  Associated O&M costs for each 
existing facility are listed in Table 9-2. 
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Table 9-2 
Projected O&M Costs at Current Flow Rates 

Name 

Base 
O&M 

Cost (per 
year) 

Multiplier 
for Type 
of Plant 

Multiplier 
for Flow 
Loading 

Multiplier 
for Loss of 

Energy 
Savings 

Multiplier 
for Age 

and 
Condition 

Multiplier 
for Solids 
Digestion 

Multiplier 
for 3rd 
Party 

Handling 
of Solids 

Multiplier 
for Level of 
Automation 
and SCADA 

Support 

Adjusted 
O&M Cost 
(per year) 

Blue Ridge West 
MUD WWTP 

$435,000 1.25 0.58 1.1 1.4 1.25 1 1.1 $665,000 

Fort Bend County 
MUD #26 WWTP 

$220,000 1.25 0.6 1.2 1.6 1.25 1.25 1.2 $594,000 

Harris County MUD 
#122 WWTP 

$130,000 1.25 0.4 1.2 1.4 1.25 1.25 1.2 $205,000 

Harris County 
WC&ID - Fondren 
Road WWTP 

$253,000 1.25 0.33 1.2 1.6 1.25 1.25 1.2 $380,000 

Mustang Bayou 
Regional WWTP 

$400,000 1.25 0.4 1.2 1.1 1.25 1.25 1.2 $495,000 

Palmer Plantation 
WWTP 

$253,000 1 0.5 1.2 1.6 1.25 1.25 1.2 $456,000 

Quail Valley UD 
WWTP 

$780,000 1 0.375 1.75 1.7 1 1 1.2 $1,045,000 

Sienna North 
WWTP 

$360,000 1.25 0.33 1.2 1.2 1.25 1.25 1.2 $405,000 

Sienna South 
WWTP 

$422,000 1.25 0.92 1 1.4 1.25 1.25 1.2 $1,270,000 

Southwest Harris 
County MUD #1 
WWTP 

$180,000 1.25 0.25 1.2 1.4 1.25 1.25 1.2 $178,000 

SB-FB Regional 
WWTP $652,000 1 0.5 1.1 1.1 1 1 1 $395,000 

 
Project O&M Costs for Regional WWTPs 
  
As discussed previously O&M cost projections have been developed for informational purposes 
only. Since it may or may not be feasible to consolidate the entire City wastewater service area 
into a single treatment plant, O&M cost projections have been developed for one consolidated, 
single treatment plant and for several, smaller regional WWTPs in the Study area for 
comparison.   
 
Projected O&M Costs for a Super Regional WWTP 
 
The existing WWTPs in the City’s study area provide an approximate total treatment capacity of 
13.75 MGD.  While the current flow loading is roughly only 6.55 MGD, or 48%, the flow 
loading matches fairly closely to the current percent of development within the City limits and 
ETJ.  At build-out, the projected wastewater production will be roughly 16.4 MGD (per 
wastewater projections from Section 1).  Therefore, it would be reasonable to develop costs for a 
single regional treatment facility based on an assumed capacity of 16.4 MGD to allow for 
continued future growth.  The anticipated annual O&M cost for a brand new, super-regional 16.4 
MGD WWTP would be approximately $2,217,000 per year, operating at 60-80% capacity.  
However, similar to the O&M cost evaluation of the SB-FB WWTP, the super-regional WWTP 
would not be operated at full flow loading at this time, and so the adjusted O&M cost would be 
roughly $1,029,000 per year.  Also note that this cost does not include the additional O&M costs 
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for the regional lift stations required to transfer wastewater from the various service areas in the 
City to this one treatment location, which at full build-out would be approximately $100,000 to 
$300,000 per year, depending on ultimate pump and pipeline sizing.  These costs were developed 
to compare against total O&M costs for multiple, smaller regional WWTPs discussed as follows. 
 
Projected O&M Costs for Several Regional WWTPs 
 
If the City were to instead develop several sites throughout the study area as smaller regional 
WWTPs, the cost for new lift stations should be somewhat reduced though it is expected that the 
total O&M cost for the multiple regional WWTPs would be higher than for a single regional 
facility.  Refer to Table 9-3 for projected O&M costs for multiple regional WWTPs, utilizing 
both the Fondren Road and Quail Valley UD WWTP sites as regional plant sites.  The costs in 
Table 9-3 assume that the new Sienna South Regional WWTP is not yet in operation (cost to 
operate existing Sienna South WWTP is much higher than for a new conventional regional 
WWTP) and that a more permanent, conventional treatment system has not yet been constructed 
at the Mustang Bayou site (O&M cost would be much lower for a conventional system). 
 

Table 9-3 
Projected O&M Costs for Multiple Regional WWTPs - Scenario 1 

Name 

Base 
O&M 
Cost  

(per year) 

Multiplier 
for Type of 

Plant 

Multiplier 
for Flow 
Loading 

Multiplier 
for Loss of 

Energy 
Savings 

Multiplier 
for Age 

and 
Condition 

Multiplier 
for Solids 
Digestion 

Multiplier 
for 3rd 
Party 

Handling 
of Solids 

Multiplier 
for Level of 
Automation 
and SCADA 

Support 

Adjusted 
O&M Cost 
(per year) 

New Regional 
Plant at the 
Fondren Road 
WWTP Site 

$460,000 1 0.27 1.1 1.1 1 1 1 $149,000 

New Regional 
Plant at the Quail 
Valley UD 
WWTP Site 

$780,000 1 0.69 1.1 1.1 1 1 1 $649,000 

New Regional 
Plant at the SB-
FB WWTP Site 

$845,000 1 0.47 1.1 1.1 1 1 1 $478,000 

Existing Mustang 
Bayou WWTP 
Site 

$400,000 1.25 0.4 1.2 1.1 1.25 1.25 1.2 $495,000 

Sienna South 
WWTP 

$422,000 1.25 0.92 1 1.4 1.25 1.25 1.2 $1,270,000 

Total $3,041,000 

 
Since the total projected O&M for multiple regional WWTPs appears to three times higher than 
the cost to operate one single regional WWTP, it would be more cost-effective to construct a 
single regional WWTP rather than to maintain several smaller regional WWTPs.  However, final 
recommendation of a WWTP consolidation scenario should be based on the capital cost, annual 
O&M cost and ultimately the 30-year life cycle costs, which incorporates both capital and O&M 
costs.  Potential life cycle costs for each WWTP have been developed and are discussed below. 
 



Technical Memorandum - Task IX - Wastewater Operation Alternatives  
City of Missouri City Regional Water & Wastewater Planning Study 
 
Conceptual capital and O&M costs have been developed for each WWTP alternative discussed 
in TM VII and VIII.  Costs have been developed to determine improvements needed for the 
Study area, which reflect a total required treatment capacity of 16.4 MGD.  The total capital 
costs include the Opinion of Probable Construction Cost (OPCC) plus additional engineering and 
construction overhead estimates.  In some WWTP alternatives several of the costs are similar, 
such as the cost for consolidation.  When considering consolidation of WWTP flow to another 
offsite facility, the exact same flow, pump station (PS) size and pipeline length and alignment 
may be used for separate alternatives; therefore, the costs would be the same.   
 
Costs for similar project concepts (same PS and pipeline sizing) will be shown as the same 
projected cost, regardless of the WWTP being reviewed. Please note that  cost factors such as 
cost for easements and land acquisition, fluctuations in fuel, chemical and power costs, increases 
in inflation rates and future condition of structures (if consolidations are completed later in the 
future) have not been incorporated into the costs developed in this section. 
 
Several scenarios were developed to determine anticipated capital and O&M costs for various 
WWTP consolidation scenarios.  The first scenario was developed to determine the 30-year life 
cycle cost to maintain all the existing WWTPs in operation through 2040, along with 
construction of a new regional WWTP in the Sienna South area.  The second, third and fourth 
scenarios were developed to evaluate various methods of consolidation with the ultimate goal of 
reducing the total number of active WWTPs to roughly half the current number of operating 
WWTPs at this time.  During the development of Scenarios 1 through 4, it was determined that 
as the total number of active WWTPs was reduced, economies of scale for capital and O&M cost 
resulted in a lower life cycle cost.  As a result, a fifth scenario was developed with the concept of 
utilizing one WWTP site to create a super-regional WWTP that would treat the entire wastewater 
flows for the Study area even at build-out.   
 
Life cycle costs were developed for each WWTP with regard to the five scenarios discussed 
above.  The goal was to identify which WWTPs were best suited for expansion, rehabilitation or 
consolidation into another offsite WWTP facility, and how best the recommended alternative for 
each WWTP fit in with an overall consolidation scenario.  In some cases, the recommended 
alternative for a given WWTP is fairly obvious due to the difference in cost.  In some cases, the 
lowest life cycle cost is not actually the best project, as a higher project cost may ultimately fit in 
best with the recommended overall consolidation scenario.  Life cycle costs per scenario for each 
WWTP are shown on the following pages. 
 
Blue Ridge West MUD WWTP 
 
Project alternatives have been developed for the Blue Ridge West MUD WWTP, including 
rehabilitation, expansion or diversion to an offsite facility.  Based on the review of the various 
project scenarios for this facility and the costs in Table 9-4, it is apparent that the most cost-
effective alternative is to consolidate flows into an offsite facility, regardless of the ultimate 
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makeup of final treatment capacity for the Study area.  In order to gain maximum benefit from 
reuse potential, it is recommended that the flows from the three north WWTPs also be collected 
and transferred to other City WWTPs via the new PS and pipeline proposed for this site.  Due to 
the condition and current flow loading at this facility, it is recommended that this project be 
completed within the next 5-10 years if possible. 
 
Adjusted O&M costs (taking into account the cost factors listed earlier in this TM) were 
developed for each WWTP, to modify the anticipated annual O&M cost for each WWTP to 
account for the improvements proposed in each scenario.  Examples on how the adjusted O&M 
costs (per scenario) were developed for the Blue Ridge West MUD WWTP are shown below.  
The methodology used to develop adjusted O&M costs are the same for each WWTP. 
 
An example calculation for the Blue Ridge West MUD WWTP is shown below, regarding 
rehabilitating and/or expanding all WWTPs (corresponding to Scenario 1 discussed later in this 
section). 
 

 Plant Rating – 1.3 MGD; 
 

 O&M Cost for New 1.3 MGD Conventional WWTP - $435,000 per year (this would be 
the anticipated cost for a brand new 1.3 MGD conventional WWTP, operated at 60-80% 
capacity); 

 

 Type of WWTP – Package Plant – 1.25 x $435,000 = $543,750 (some package processes 
still remain at the site); 

 

 Plant Loading – 0.75 MGD – 0.75/1.3 = 0.58 x $543,750 = $313,702; 
 

 Loss of energy savings on equipment – 1.1 x $313,702 = $345,072 (cost factor decreases 
to allow for variable frequency drive improvements); 

 

 Plant Age – 5 years or less – 1.1 x $345,072 = $379,579 (following plant improvements; 
 

 Onsite aerobic digestion of solids – 1 x $379,579 = $379,579 (convert digestion to 
aerated sludge storage to minimize blower and energy use); 

 

 Hauling liquid sludge offsite – 1 x $379,579 = $379,579 (add onsite sludge dewatering to 
significantly reduce sludge hauling costs); and 

 

 Lack of automation of plant processes – 1.1 x $379,579 = $418,000 (addition of some 
SCADA improvements, final total rounded up to the nearest 1,000). 
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Also, an example calculation for the Blue Ridge West MUD WWTP was prepared which 
corresponds to Scenario 2 and 4 discussed later in this section. 
 

 Plant Rating – 1.8 MGD; 
 

 O&M Cost for New 1.8 MGD Conventional WWTP - $499,000 per year (this would be 
the anticipated cost for a brand new 1.8 MGD conventional WWTP, operated at 60-80% 
capacity); 

 

 Type of WWTP – Package Plant – 1.25 x $499,000 = $623,750 (some package processes 
still remain at the site); 

 

 Plant Loading – 1.25 MGD – 1.25/1.8 = 0.69 x $623,750 = $433,160; 
 

 Loss of energy savings on equipment – 1.1 x $433,160 = $476,476 (cost factor decreases 
to allow for variable frequency drive  improvements); 

 

 Plant Age – 5 years or less – 1.1 x $476,476 = $524,123 (following plant improvements; 
 

 Onsite aerobic digestion of solids – 1 x $524,123 = $524,123 (convert digestion to 
aerated sludge storage to minimize blower and energy use); 

 

 Hauling liquid sludge offsite – 1 x $524,123 = $524,123 (add onsite sludge dewatering to 
significantly reduce sludge hauling costs); and 

 

 Lack of automation of plant processes – 1.1 x $524,123 = $577,000 (addition of some 
SCADA improvements, final total rounded up to the nearest $1,000). 

 
The projected O&M costs for Scenario 3 (using Quail Valley UD as a regional WWTP) and 
Scenario 5 (using SB-FB WWTP as a regional WWTP) are based solely on the projected energy 
costs associated with transferring plant flows to the regional plant associated with each scenario.  
In addition, while Scenario 3 reflects only pumping the Blue Ridge West MUD WWTP flow, 
Scenario 5 includes also pumping flows from Southwest Harris County MUD #1 WWTP, Harris 
County WC&ID – Fondren Road WWTP and Harris County MUD #122 WWTP flows. 
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Table 9-4 
Costs for Blue Ridge West MUD WWTP Alternatives 

Scenario Impact to WWTP OPCC 
Total Capital 

Cost 
Annual O&M 

Cost 
30-Yr Life Cycle 

Cost 

Rehab/Expand all WWTPs and include solids 
improvements 

Rehab WWTP $8,775,000 $12,426,000 $418,000 $20,619,000 

Consolidate WWTPs based on MUD 
engineering firm recommendations 

Expand WWTP $9,000,000 $12,744,000 $577,000 $24,054,000 

Consolidate WWTPs using QVUD WWTP as 
a regional facility 

Consolidate WWTP 
into an offsite facility 

$493,000 $699,000 $10,700 $909,000 

Consolidate WWTPs using BRWMUD 
WWTP as a regional facility 

Expand WWTP $16,500,000 $23,364,000 $577,000 $34,674,000 

Consolidate all WWTPs into a single 
regional facility at the SB-FB WWTP 

Consolidate WWTP 
into an offsite 
facility 

$797,000 $1,129,000 $32,000 $1,757,000 

 
Fort Bend County MUD #26 WWTP 
 
Project alternatives have been developed for the Fort Bend County MUD #26 WWTP, including 
rehabilitation or diversion to an offsite facility.  Based on the review of the various project 
scenarios and associated costs as shown in Table 9-5, it is apparent that the most cost-effective 
alternative is to consolidate flows into an offsite facility.  While the cost to divert flow to the 
Blue Ridge West MUD WWTP is the lowest projected life cycle cost, the cost savings for other 
offsite WWTP diversions would offset the increased cost shown in bold below.  Due to the 
recent rehabilitation work completed at this facility, it is recommended that this project be 
completed within the next 10-15 years if possible. 

 

Table 9-5 
Costs for Fort Bend County MUD #26 WWTP Alternatives 

Scenario Impact to WWTP OPCC 
Total Capital 

Cost 
Annual O&M 

Cost 
30-Yr Life Cycle 

Cost 

Rehab/Expand all WWTPs and include solids 
improvements 

Rehab WWTP $3,375,000 $4,779,000 $220,000 $9,092,000 

Consolidate WWTPs based on MUD engineering 
firm recommendations 

Consolidate WWTP 
into an offsite 
facility 

$439,000 $622,000 $4,100 $703,000 

Consolidate WWTPs using QVUD WWTP as a 
regional facility 

Consolidate WWTP 
into an offsite 
facility 

$1,862,500 $2,638,000 $18,500 $3,001,000 

Consolidate WWTPs using BRWMUD WWTP 
as a regional facility 

Consolidate WWTP 
into an offsite 
facility 

$385,000 $546,000 $4,100 $627,000 

Consolidate all WWTPs into a single regional 
facility at the SB-FB WWTP 

Consolidate WWTP 
into an offsite 
facility 

$2,362,500 $3,346,000 $37,000 $4,072,000 
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Harris County MUD #122 WWTP 
 
Project alternatives have been developed for the Harris County MUD #122 WWTP, including 
rehabilitation or diversion to an offsite facility.  Based on the review of the various project 
scenarios for this facility and the costs shown in Table 9-6, it is apparent that the most cost-
effective alternative is to consolidate flows into an offsite facility, regardless of the ultimate 
makeup of final treatment capacity for the Study area.  Due to the upcoming potential permit 
compliance issues (discussed in Section 3) with the Harris County MUD #122 WWTP and the 
age and condition of the other facilities proposed for consolidation, it is recommended that this 
project be completed within the next 5 years if possible. 
 

Table 9-6 
Cost Estimates for Harris County MUD #122 WWTP Alternatives 

Scenario Impact to WWTP OPCC 
Total Capital 

Cost 
Annual O&M 

Cost 
30-Yr Life Cycle Cost 

Rehab/Expand all WWTPs and include solids 
improvements 

Rehab WWTP $1,687,500 $2,390,000 $87,000 $4,096,000 

Consolidate WWTPs based on MUD 
engineering firm recommendations 

Consolidate WWTP 
into an offsite facility 

$1,480,000 $2,096,000 $89,100 $3,843,000 

Consolidate WWTPs using QVUD WWTP as 
a regional facility 

Consolidate WWTP 
into an offsite facility 

$443,750 $629,000 $2,100 $671,000 

Consolidate WWTPs using BRWMUD 
WWTP as a regional facility 

Consolidate WWTP 
into an offsite facility 

$443,750 $629,000 $2,100 $671,000 

Consolidate all WWTPs into a single 
regional facility at the SB-FB WWTP 

Consolidate WWTP 
into an offsite 
facility 

$443,750 $629,000 $2,100 $671,000 

 
Harris County WC&ID – Fondren Road WWTP 
 
Project alternatives have been developed for the HC-FR WWTP, including rehabilitation, 
expansion or diversion to an offsite facility.  Based on the review of the various project scenarios 
for this facility and the costs shown in Table 9-7, it is apparent that the most cost-effective 
alternative is to consolidate flows into an offsite facility, regardless of the ultimate makeup of 
final treatment capacity for the Study area.  In order to gain maximum benefit from reuse 
potential, it is recommended that the flows from Southwest Harris County MUD #1 WWTP and 
Harris County MUD #122 WWTP also be collected and transferred to other City WWTPs via the 
new PS and pipeline proposed for this site.  Due to the recent rehabilitation work completed at 
this facility, it is recommended that this project be completed within the next 10-15 years if 
possible. 
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Table 9-7 
Costs for Harris County – Fondren Road WWTP Alternatives 

Scenario Impact to WWTP OPCC 
Total Capital 

Cost 
Annual O&M 

Cost 
30-Yr Life Cycle 

Cost 

Rehab/Expand all WWTPs and include solids 
improvements 

Rehab WWTP $4,050,000 $5,735,000 $141,000 $8,499,000 

Consolidate WWTPs based on MUD 
engineering firm recommendations 

Rehab WWTP $4,050,000 $5,735,000 $141,000 $8,499,000 

Consolidate WWTPs using QVUD WWTP as a 
regional facility 

Expand WWTP $7,500,000 $10,620,000 $149,000 $13,541,000 

Consolidate WWTPs using BRWMUD WWTP 
as a regional facility 

Consolidate WWTP 
into an offsite facility 

$1,062,500 $1,505,000 $9,900 $1,700,000 

Consolidate all WWTPs into a single regional 
facility at the SB-FB WWTP 

Consolidate WWTP 
into an offsite 
facility 

$1,062,500 $1,505,000 $9,900 $1,700,000 

 
Mustang Bayou Regional WWTP 
 
Project alternatives have been developed for the Mustang Bayou WWTP, including 
rehabilitation, expansion or diversion to an offsite facility.  Based on the review of the various 
project scenarios for this facility and the associated project costs shown in Table 9-8, it is 
apparent that the most cost-effective alternative is to consolidate flows into an offsite facility, 
regardless of the ultimate makeup of final treatment capacity for the Study area.  Due to the 
condition and current flow loading at this facility, it is recommended that this project be 
completed within the next 15-20 years if possible. 

 

Table 9-8 
Costs for Mustang Bayou WWTP Alternatives 

Scenario Impact to WWTP OPCC 
Total Capital 

Cost 
Annual O&M 

Cost 
30-Yr Life Cycle 

Cost 

Rehab/Expand all WWTPs and include solids 
improvements 

Expand WWTP $8,212,500 $11,629,000 $267,000 $16,863,000 

Consolidate WWTPs based on MUD engineering firm 
recommendations 

Expand WWTP $8,212,500 $11,629,000 $267,000 $16,863,000 

Consolidate WWTPs using Quail Valley UD WWTP 
as a regional facility 

Expand WWTP $8,212,500 $11,629,000 $267,000 $16,863,000 

Consolidate WWTPs using Blue Ridge West MUD 
WWTP as a regional facility 

Expand WWTP $8,212,500 $11,629,000 $267,000 $16,863,000 

Consolidate all WWTPs into a single regional 
facility at the SB-FB WWTP 

Consolidate WWTP 
into an offsite 
facility 

$868,750 $1,231,000 $19,000 $1,604,000 
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Palmer Plantation WWTP 
 
The project alternatives developed for the Palmer WWTP, include rehabilitation or diversion to 
an offsite facility.  Based on the review of the various project scenarios for this facility and the 
project costs as shown in Table 9-9, it is apparent that the most cost-effective alternative is to 
consolidate flows into an offsite facility.  While the cost to divert flow to the SB-FB WWTP with 
only Palmer Plantation WWTP flow is the lowest projected life cycle cost, the cost savings for 
other offsite WWTP diversions would offset the increased cost shown in bold below due to 
transferring shows from other WWTPs also.  Due to the condition and current flow loading at 
this facility, it is recommended that this project be completed within the next 5-10 years if 
possible. 
 

Table 9-9 
Costs for Palmer Plantation WWTP Alternatives 

Scenario Impact to WWTP OPCC 
Total Capital 

Cost 
Annual O&M 

Cost 
30-Yr Life Cycle 

Cost 

Rehab/Expand all WWTPs and include solids 
improvements 

Rehab WWTP $4,050,000 $5,735,000 $169,000 $9,048,000 

Consolidate WWTPs based on MUD 
engineering firm recommendations 

Consolidate WWTP 
into an offsite facility 

$454,000 $643,000 $5,000 $742,000 

Consolidate WWTPs using Quail Valley UD 
WWTP as a regional facility 

Consolidate WWTP 
into an offsite facility 

$454,000 $643,000 $5,000 $742,000 

Consolidate WWTPs using Blue Ridge West 
MUD WWTP as a regional facility 

Consolidate WWTP 
into an offsite facility 

$454,000 $643,000 $5,000 $742,000 

Consolidate all WWTPs into a single 
regional facility at the SB-FB WWTP 

Consolidate WWTP 
into an offsite 
facility 

$1,108,000 $1,569,000 $64,000 $2,824,000 

 
Quail Valley UD WWTP 
 
Project alternatives have been developed for the Quail Valley UD WWTP, including 
rehabilitation, expansion or diversion to an offsite facility.  Based on the review of the various 
project scenarios for this facility and the associated project costs shown in Table 9-10, it is 
apparent that the most cost-effective alternative is to consolidate flows into an offsite facility, 
regardless of the ultimate makeup of final treatment capacity for the Study area.  However, 
because non-potable reuse of Quail Valley UD effluent is still a primary goal for the City, the 
Quail Valley UD WWTP consolidation scenario also includes the construction and operation of a 
0.5 MGD reuse PS and pipeline from the SB-FB WWTP back to the Quail Valley UD WWTP 
for non-potable reclaimed water use.  Due to the condition and current flow loading at this 
facility, it is recommended that this project be completed within the next 5-10 years if possible. 
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Table 9-10 
Costs for Quail Valley UD WWTP Alternatives 

Scenario Impact to WWTP OPCC 
Total Capital 

Cost 
Annual O&M 

Cost 
30-Yr Life Cycle 

Cost 

Rehab/Expand all WWTPs and include 
solids improvements 

Rehab WWTP $9,000,000 $12,744,000 $620,000 $24,897,000 

Consolidate WWTPs based on MUD 
engineering firm recommendations 

Rehab WWTP $9,000,000 $12,744,000 $620,000 $24,897,000 

Consolidate WWTPs using QVUD WWTP 
as a regional facility 

Expand WWTP $16,500,000 $23,364,000 $649,000 $36,085,000 

Consolidate WWTPs using BRWMUD 
WWTP as a regional facility 

Rehab WWTP $9,000,000 $12,744,000 $620,000 $24,897,000 

Consolidate all WWTPs into a single 
regional facility at the SB-FB WWTP 

Consolidate 
WWTP into an 
offsite facility 

$1,100,000 $1,558,000 $23,100 $2,011,000 

 
Sienna Plantation North WWTP 
 
Project alternatives have been developed for the Sienna North WWTP, including rehabilitation 
or diversion to an offsite facility.  Based on the review of the various project scenarios for this 
facility and the associated project costs as shown in Table 9-11, it is apparent that the most cost-
effective alternative is to consolidate flows into an offsite facility, regardless of the ultimate 
makeup of final treatment capacity for the Study area.  While the cost to divert flow to the SB-
FB WWTP with only Sienna North WWTP flow is the lowest projected life cycle cost, the cost 
savings for other offsite WWTP diversions would offset the increased cost shown in bold below 
due to transferring shows from other WWTPs also.  Due to the age and condition of this WWTP 
and the current flow loading, it is recommended that this project be completed within the next 5-
10 years if possible, to prepare for handling and transferring additional offsite wastewater flows. 
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Table 9-11 
Costs for Sienna North WWTP Alternatives 

Scenario Impact to WWTP OPCC 
Total Capital 

Cost 
Annual O&M 

Cost 
30-Yr Life Cycle 

Cost 

Rehab/Expand all WWTPs and include 
solids improvements 

Rehab WWTP $6,075,000 $8,603,000 $200,000 $12,524,000 

Consolidate WWTPs based on MUD 
engineering firm recommendations 

Rehab WWTP $6,075,000 $8,603,000 $200,000 $12,524,000 

Consolidate WWTPs using QVUD 
WWTP as a regional facility 

Consolidate WWTP 
into an offsite facility 

$922,500 $1,307,000 $7,400 $1,453,000 

Consolidate WWTPs using BRWMUD 
WWTP as a regional facility 

Consolidate WWTP 
into an offsite facility 

$922,500 $1,307,000 $7,400 $1,453,000 

Consolidate all WWTPs into a single 
regional facility at the SB-FB WWTP 

Consolidate WWTP 
into an offsite 
facility 

$2,825,000 $4,001,000 $50,000 $4,982,000 

 
Sienna Plantation South WWTP 
 
Project alternatives have been developed for the Sienna South WWTP, including rehabilitation 
or diversion to an offsite facility.  Based on the review of the various project scenarios for this 
facility and the associated project costs as shown in Table 9-12, it is apparent that the most cost-
effective alternative is to consolidate flows into an offsite facility, regardless of the ultimate 
makeup of final treatment capacity for the Study area.  While this WWTP service area has 
previously been intended to be served by a new south regional WWTP, the total capital cost and 
annual O&M cost for the WWTP, PS and pipeline improvements would be less for consolidating 
flows from the southern area into a single WWTP facility further north (SB-FB WWTP).  Due to 
the age and condition of this WWTP and the current flow loading, it is recommended that this 
project be completed within the next 5-10 years if possible. 
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Table 9-12 
Costs for Sienna South WWTP Alternatives 

Scenario Impact to WWTP OPCC 
Total Capital 

Cost 
Annual O&M 

Cost 
30-Yr Life Cycle 

Cost 

Rehab/Expand all WWTPs and include 
solids improvements 

Rehab WWTP $8,100,000 $11,470,000 $586,000 $22,956,000 

Consolidate WWTPs based on MUD 
engineering firm recommendations 

Consolidate WWTP 
into an offsite facility 

$1,375,000 $1,947,000 $9,900 $2,142,000 

Consolidate WWTPs using QVUD WWTP 
as a regional facility 

Consolidate WWTP 
into an offsite facility 

$1,375,000 $1,947,000 $9,900 $2,142,000 

Consolidate WWTPs using BRWMUD 
WWTP as a regional facility 

Consolidate WWTP 
into an offsite facility 

$1,375,000 $1,947,000 $9,900 $2,142,000 

Consolidate all WWTPs into a single 
regional facility at the SB-FB WWTP 

Consolidate WWTP 
into an offsite 
facility 

$3,962,500 $5,611,000 $43,000 $6,454,000 

 
Southwest Harris County MUD #1 WWTP 
 
Project alternatives have been developed for the Southwest Harris County MUD #1 WWTP, 
including rehabilitation or diversion to an offsite facility.  The projected life cycle costs for each 
consolidation scenario are included in Table 9-13.  Based on the review of the various project 
scenarios for this facility, it is apparent that the most cost-effective alternative is to consolidate 
flows into an offsite facility, regardless of the ultimate makeup of final treatment capacity for the 
Study area.  Due to the recent rehabilitation work completed at this facility, it is recommended 
that this project be completed within the next 10-15 years if possible. 
 

Table 9-13 
Cost Estimates for Southwest Harris County MUD #1 WWTP Alternatives 

Scenario Impact to WWTP OPCC 
Total Capital 

Cost 
Annual O&M 

Cost 
30-Yr Life Cycle 

Cost 

Rehab/Expand all WWTPs and include 
solids improvements 

Rehab WWTP $2,700,000 $3,824,000 $75,000 $5,295,000 

Consolidate WWTPs based on MUD 
engineering firm recommendations 

Rehab WWTP $2,700,000 $3,824,000 $75,000 $5,295,000 

Consolidate WWTPs using Quail Valley 
UD WWTP as a regional facility 

Consolidate WWTP 
into an offsite facility 

$175,000 $248,000 $3,300 $313,000 

Consolidate WWTPs using Blue Ridge 
West MUD WWTP as a regional facility 

Consolidate WWTP 
into an offsite facility 

$175,000 $248,000 $3,300 $313,000 

Consolidate all WWTPs into a single 
regional facility at the SB-FB WWTP 

Consolidate WWTP 
into an offsite 
facility 

$175,000 $248,000 $3,300 $313,000 
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SB-FB Regional WWTP 
 
Project alternatives have been developed for the SB-FB WWTP, including expansion for local 
growth or expansion to incorporate flows from offsite WWTPs.  The projected 30-year life cycle 
costs are shown in Table 9-14.  Based on the review of the various project scenarios for this 
facility, it is apparent that the most cost-effective alternative is to convert this WWTP into a 
regional treatment facility, and attempt to incorporate as much flow from other WWTPs as 
possible.  While the cost to handle only local wastewater treatment at the SB-FB WWTP is the 
lowest projected life cycle cost, the cost savings for other offsite WWTP diversions would offset 
the increased cost shown in bold below.  Modular treatment processes are recommended for 
adoption at the SB-FB WWTP in order to maximize available space at the WWTP site and to 
allow for additional phased expansions to meet WWTP consolidation goals.   
 
Due to the age and condition of this WWTP and the current flow loading, it is recommended that 
this project be completed within the next 5-10 years if possible, to prepare for handling and 
transferring additional offsite wastewater flows.  However, the expansion of this facility (if using 
a modular treatment process) could be completed over multiple phases as needed to incorporate 
the wastewater flows from the offsite WWTPs and service areas. 
 

Table 9-14 
Costs for SB-FB WWTP Alternatives 

Scenario Impact to WWTP OPCC 
Total Capital 

Cost 
Annual O&M 

Cost 
30-Yr Life Cycle 

Cost 

Rehab/Expand all WWTPs and include solids 
improvements 

Expand WWTP $15,000,000 $21,240,000 $395,000 $28,983,000 

Consolidate WWTPs based on MUD 
engineering firm recommendations 

Expand WWTP $17,500,000 $24,780,000 $377,000 $32,170,000 

Consolidate WWTPs using QVUD WWTP as 
a regional facility 

Expand WWTP $18,000,000 $25,488,000 $478,000 $34,858,000 

Consolidate WWTPs using BRWMUD WWTP 
as a regional facility 

Expand WWTP $18,000,000 $25,488,000 $478,000 $34,858,000 

Consolidate all WWTPs into a single 
regional facility at the SB-FB WWTP 

Expand WWTP 
into the City's only 
WWTP 

$42,000,000 $59,472,000 $1,029,000 $79,641,000 

 

Wastewater Consolidation Project Scenarios 
 
Following the development of life cycle costs for each of the existing and proposed WWTP 
facilities, combinations of the costs discussed in Tables 9-4 through 9-14 were completed for the 
five consolidation scenarios discussed on the following pages. 
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Projected Total Life Cycle Cost to Maintain All WWTPs in Operation 
 
This option considers maintaining all existing WWTPs in operation, along with constructing a 
new south regional WWTP in the Sienna South area.  Since the majority of the existing WWTPs 
are package plants, extensive rehabilitation effort would be needed to maintain many of these 
plants in continued operation for the next 30 years.  Obviously there are several plants that could 
be somewhat easily consolidated into nearby facilities, so this cost was developed to determine a 
baseline of lifecycle cost for the planning area. 
 

Table 9-15 
Capital and O&M Costs for WWTP Scenario 1 

Item Description OPCC 
Total Capital 

Cost 
Annual O&M 

Cost 
30-Yr Life Cycle 

Cost 

1 
Rehab and upgrade Harris County MUD #1 WWTP, 
including solids improvements 

$2,700,000 $3,824,000 $75,000 $5,295,000 

2 
Rehab and upgrade Fondren Road WWTP, including solids 
improvements 

$4,050,000 $5,735,000 $141,000 $8,499,000 

3 
Rehab and upgrade Harris County MUD #122 WWTP, 
including solids improvements 

$1,687,500 $2,390,000 $87,000 $4,096,000 

4 
Rehab and upgrade Blue Ridge West WWTP, including 
solids improvements 

$8,775,000 $12,426,000 $418,000 $20,619,000 

5 
Rehab and upgrade Fort Bend County MUD #26 WWTP, 
including structure rehab and equipment replacement 

$3,375,000 $4,779,000 $220,000 $9,092,000 

6 
Rehab and upgrade Quail Valley UD WWTP, including 
structure rehab and equipment replacement 

$9,000,000 $12,744,000 $620,000 $24,897,000 

7 
Rehab and upgrade Palmer Plantation WWTP, including 
structure rehab and equipment replacement 

$4,050,000 $5,735,000 $169,000 $9,048,000 

8 
Expand and upgrade SB-FB WWTP, including structure 
rehab and equipment replacement 

$15,000,000 $21,240,000 $395,000 $28,983,000 

9 
Expand and upgrade Mustang Bayou WWTP, including 
structure rehab and equipment replacement 

$8,212,500 $11,629,000 $267,000 $16,863,000 

10 
Rehab and upgrade Sienna North WWTP, including 
structure rehab and equipment replacement 

$6,075,000 $8,603,000 $200,000 $12,524,000 

11 
Rehab and upgrade Sienna South WWTP, including 
structure rehab and equipment replacement 

$8,100,000 $11,470,000 $586,000 $22,956,000 

12 Construct new regional WWTP in Sienna South area $9,200,000 $13,028,000 $297,000 $18,850,000 

TOTAL $80,225,000 $113,603,000 $3,475,000 $181,722,000 

Notes: 
1 - This estimate assumes no offsite collection improvements are required.  
2 - This estimate assumes that no other major capital improvements would be necessary during the project life.  
3 - This estimate assumes a 30-yr improvement life, at an interest rate of 3%.  
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Projected Total Life Cycle Cost to Consolidate Utility District Engineer Recommended WWTPs  
 
This option considers consolidating several of the existing WWTPs in operation, along with 
constructing a new south regional WWTP in the Sienna South area.  Since the majority of the 
existing WWTPs to remain in this scenario are package plants, extensive rehabilitation effort 
would still be needed.  In developing capital costs, consolidated plant costs include new PS and 
force mains to the regional facilities, and WWTPs intended to remain in this scenario include a 
budget for rehabilitating and/or upgrading each facility to maintain continued treatment for the 
next 30 years.   
 
O&M costs for this scenario include projected O&M costs for the regional facilities (accounting 
for newly added flow) and O&M costs for the consolidated facilities (costs for the new transfer 
PSs).  These O&M costs however do not include the existing collection system O&M.  Also, 
these life cycle costs do not account for any change in inflation in interest or in power cost. 
 

Table 9-16 
Capital and O&M Costs for WWTP Scenario 2 

Item Description OPCC 
Total Capital 

Cost 
Annual 

O&M Cost 
30-Yr Life 
Cycle Cost 

1 
Rehab and upgrade Harris County MUD #1 WWTP, including 
solids improvements 

$2,700,000 $3,824,000 $75,000 $5,295,000 

2 
Rehab and upgrade Fondren Road WWTP, including solids 
improvements 

$4,050,000 $5,735,000 $141,000 $8,499,000 

3 
Construct a transfer PS at Harris County MUD #122 WWTP to 
transfer plant flow to WC&ID #2, includes PS, pipeline and 
expansion of WC&ID #2 WWTP 

$1,480,000 $2,096,000 $89,100 $3,843,000 

4 
Expand Blue Ridge WWTP to handle Fort Bend County MUD 
#26 flow, including solids improvements 

$9,000,000 $12,744,000 $577,000 $24,054,000 

5 
Construct a transfer PS at Fort Bend County MUD #26 WWTP to 
transfer plant flow to Blue Ridge West WWTP, includes PS and 
pipeline 

$439,000 $622,000 $4,100 $703,000 

6 
Rehab and upgrade Quail Valley UD WWTP, including structure 
rehab and equipment replacement 

$9,000,000 $12,744,000 $620,000 $24,897,000 

7 
Construct a transfer PS at Palmer Plantation WWTP to transfer 
plant flow to SB-FB WWTP, includes PS and pipeline 

$454,000 $643,000 $5,000 $742,000 

8 
Expand and upgrade SB-FB WWTP, including structure rehab 
and equipment replacement 

$17,500,000 $24,780,000 $377,000 $32,170,000 

9 
Expand and upgrade Mustang Bayou WWTP, including structure 
rehab and equipment replacement 

$8,212,500 $11,629,000 $267,000 $16,863,000 

10 
Rehab and upgrade Sienna North WWTP, including structure 
rehab and equipment replacement 

$6,075,000 $8,603,000 $200,000 $12,524,000 

11 
Construct new transfer PS at Sienna South WWTP to transfer 
Sienna South plant flow to the new regional WWTP in Sienna 
South, includes PS and pipeline 

$1,375,000 $1,947,000 $9,900 $2,142,000 

12 Construct new regional WWTP in Sienna South area $14,000,000 $19,824,000 $297,000 $25,646,000 

TOTAL $74,285,500 $105,191,000 $2,662,100 $157,378,000 

Notes:  
1 - This estimate assumes no additional offsite collection improvements are required.  
2 - This estimate assumes that no other major capital improvements would be necessary during the project life.  
3 - This estimate assumes a 30-yr improvement life, at an interest rate of 3%.  
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Projected Total Life Cycle Cost to Consolidate WWTPs Using Quail Valley UD WWTP as a 
Regional WWTP 
 
This option considers consolidating the existing WWTPs down to a maximum of five plants, 
including constructing a new south regional WWTP in the Sienna South area.  In this scenario, 
the three northernmost WWTPs would be consolidated into a new regional facility, the central 
service area would be consolidated between the Quail Valley UD WWTP and the SB-FB 
WWTP, the eastern area would be covered by the Mustang Bayou WWTP and the southern area 
would be supported by the new south regional WWTP in the Sienna South area.  In developing 
capital costs, consolidated plant costs include new PSs and force mains to the regional facilities, 
and WWTPs intended to remain in this scenario include a budget for rehabilitating and/or 
upgrading each facility to maintain continued treatment for the next 30 years.   
 
O&M costs for this scenario include projected O&M costs for the regional facilities (accounting 
for newly added flow) and O&M costs for the consolidated facilities (costs for the new transfer 
PSs).  These O&M costs however do not include the existing collection system O&M.  Also, 
these life cycle costs do not account for any change in inflation in interest or in power cost. 
 

Table 9-17 
Capital and O&M Costs for WWTP Scenario 3 

Item Description OPCC 
Total Capital 

Cost 
Annual O&M 

Cost 
30-Yr Life Cycle 

Cost 

1 
Construct new transfer PS to transfer Southwest Harris County 
MUD #1 plant flow to the nearby Fondren Road WWTP, includes 
PS and pipeline 

$175,000 $248,000 $3,300 $313,000 

2 
Construction of a new regional WWTP at the Fondren Road plant 
site, includes solids improvements 

$7,500,000 $10,620,000 $149,000 $13,541,000 

3 
Construct new transfer PS to transfer Harris County MUD #122 
plant flow to the Fondren Road WWTP, includes PS and pipeline 

$443,750 $629,000 $2,100 $671,000 

4 
Construct new transfer PS to transfer Blue Ridge West WWTP flow 
to the new Fort Bend County MUD #26 PS, includes PS and 
pipeline 

$493,000 $699,000 $10,700 $909,000 

5 
Construct new transfer PS to transfer both plant flows to the Quail 
Valley UD WWTP, includes PS and pipeline 

$1,862,500 $2,638,000 $18,500 $3,001,000 

6 Expand and upgrade Quail Valley UD WWTP for additional flow $16,500,000 $23,364,000 $649,000 $36,085,000 

7 
Construct a transfer PS at Palmer Plantation WWTP to transfer 
plant flow to SB-FB WWTP, includes PS and pipeline 

$454,000 $643,000 $5,000 $742,000 

8 
Expand and upgrade SB-FB WWTP for growth and to handle 
Palmer Plantation and Sienna North flow, including structure rehab 
and equipment replacement 

$18,000,000 $25,488,000 $478,000 $34,858,000 

9 
Expand and upgrade Mustang Bayou WWTP, including solids 
improvements 

$8,212,500 $11,629,000 $267,000 $16,863,000 

10 
Construct new transfer PS at Sienna North WWTP to transfer 
Sienna North plant flow to the SB-FB WWTP, includes PS and 
pipeline 

$922,500 $1,307,000 $7,400 $1,453,000 
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Table 9-17 
Capital and O&M Costs for WWTP Scenario 3 

Item Description OPCC 
Total Capital 

Cost 
Annual O&M 

Cost 
30-Yr Life Cycle 

Cost 

11 
Construct new transfer PS at Sienna South WWTP to transfer 
Sienna South plant flow to the new regional WWTP in Sienna 
South, includes PS and pipeline 

$1,375,000 $1,947,000 $9,900 $2,142,000 

12 Construct new regional WWTP in Sienna South area $14,000,000 $19,824,000 $297,000 $25,646,000 

TOTAL $69,938,250 $99,036,000 $1,896,900 $136,224,000 

Notes: 
1 - This estimate assumes no additional offsite collection improvements are required.  
2 - This estimate assumes that no other major capital improvements would be necessary during the project life.  
3 - This estimate assumes a 30-yr improvement life, at an interest rate of 3%. 

 
Projected Total Life Cycle Cost to Consolidate WWTPs Using Blue Ridge West WWTP as a 
Regional WWTP 
 
This option also considers consolidating the existing WWTPs down to a maximum of five plants, 
including constructing a new south regional WWTP in the Sienna South area.  In this scenario, 
the three northernmost WWTPs would be consolidated into an expanded Blue Ridge West 
WWTP, the central service area would be consolidated between the Quail Valley UD WWTP, 
the Blue Ridge West WWTP and the SB-FB WWTP, the eastern area would still be covered by 
the Mustang Bayou WWTP and the southern area would still be supported by the new south 
regional WWTP in the Sienna South area.  In developing capital costs, consolidated plant costs 
include new PSs and force mains to the regional facilities, and WWTPs intended to remain in 
this scenario include a budget for rehabilitating and/or upgrading each facility to maintain 
continued treatment for the next 30 years.   
 
O&M costs for this scenario include projected O&M costs for the regional facilities (accounting 
for newly added flow) and O&M costs for the consolidated facilities (costs for the new transfer 
PSs).  These O&M costs however do not include the existing collection system O&M.  Also, 
these life cycle costs do not account for any change in inflation in interest or in power cost. 
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Table 9-18 
Capital and O&M Costs for WWTP Scenario 4 

Item Description OPCC 
Total Capital 

Cost 
Annual O&M 

Cost 
30-Yr Life Cycle 

Cost 

1 
Construct new transfer PS to transfer Southwest Harris County MUD 
#1 plant flow to the nearby Fondren Road WWTP, includes PS and 
pipeline 

$175,000 $248,000 $3,300 $313,000 

2 
Construction of a new PS at the Fondren Road plant site to transfer all 
north flows to the Blue Ridge West WWTP, includes PS and pipeline 

$1,062,500 $1,505,000 $9,900 $1,700,000 

3 
Construct new transfer PS to transfer Harris County MUD #122 plant 
flow to the Fondren Road WWTP, includes PS and pipeline 

$443,750 $629,000 $2,100 $671,000 

4 
Expand Blue Ridge West WWTP for additional flow, including solids 
improvements 

$16,500,000 $23,364,000 $577,000 $34,674,000 

5 
Construct a transfer PS at Fort Bend County MUD #26 WWTP to 
transfer plant flow to Blue Ridge West WWTP, includes PS and 
pipeline 

$385,000 $546,000 $4,100 $627,000 

6 
Rehab and upgrade Quail Valley UD WWTP, including structure 
rehab and equipment replacement 

$9,000,000 $12,744,000 $620,000 $24,897,000 

7 
Construct a transfer PS at Palmer Plantation WWTP to transfer plant 
flow to SB-FB WWTP, includes PS and pipeline 

$454,000 $643,000 $5,000 $742,000 

8 
Expand and upgrade SB-FB WWTP for growth and to handle Palmer 
Plantation and Sienna North flow, including structure rehab and 
equipment replacement 

$18,000,000 $25,488,000 $478,000 $34,858,000 

9 
Expand and upgrade Mustang Bayou WWTP, including solids 
improvements 

$8,212,500 $11,629,000 $267,000 $16,863,000 

10 
Construct new transfer PS at Sienna North WWTP to transfer Sienna 
North plant flow to the SB-FB WWTP, includes PS and pipeline 

$922,500 $1,307,000 $7,400 $1,453,000 

11 
Construct new transfer PS at Sienna South WWTP to transfer Sienna 
South plant flow to the new regional WWTP in Sienna South, includes 
PS and pipeline 

$1,375,000 $1,947,000 $9,900 $2,142,000 

12 Construct new regional WWTP in Sienna South area $14,000,000 $19,824,000 $297,000 $25,646,000 

TOTAL $70,530,250 $99,874,000 $2,280,700 $144,586,000 

Notes: 
1 - This estimate assumes no additional offsite collection improvements are required.  
2 - This estimate assumes that no other major capital improvements would be necessary during the project life.  
3 - This estimate assumes a 30-yr improvement life, at an interest rate of 3%.  

 
Projected Total Life Cycle Cost to Consolidate WWTPs into a New Super Regional Facility at 
the Steep Bank – Flat Bank WWTP 
 
This option considers consolidating all of the existing WWTPs into a super-regional treatment 
facility, including incorporating flows from the new Sienna South area.  In developing capital 
costs, consolidated plant costs include new PSs and force mains to the regional facilities, and 
WWTPs intended to remain in this scenario include a budget for expanding and upgrading to 
maintain continued treatment for the next 30 years.   
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O&M costs for this scenario include projected O&M costs for the regional facilities (accounting 
for newly added flow) and O&M costs for the consolidated facilities (costs for the new transfer 
PSs and pipelines).  These O&M costs however do not include the existing collection system 
O&M.  Also, these life cycle costs do not account for any change in inflation in interest or in 
power cost. 
 

Table 9-19 
Capital and O&M Costs for WWTP Scenario 5 

Item Description OPCC 
Total Capital 

Cost 
Annual O&M 

Cost 
30-Yr Life Cycle 

Cost 

1 
Construct new transfer PS to transfer Southwest Harris County MUD 
#1 plant flow to the nearby Fondren Road WWTP, includes PS and 
pipeline 

$175,000 $248,000 $3,300 $313,000 

2 
Construct new transfer PS to transfer HCMUD #122 plant flow to the 
Fondren Road WWTP, includes PS and pipeline 

$443,750 $629,000 $2,100 $671,000 

3 
Construction of a new PS at the Fondren Road plant site to transfer all 
north flows to the Blue Ridge WWTP, includes PS and pipeline 

$1,062,500 $1,505,000 $9,900 $1,700,000 

4 
Construct a new transfer PS at the Blue Ridge West WWTP to transfer 
north plant flows to the new Fort Bend County MUD #26 WWTP PS, 
includes PS and pipeline 

$797,000 $1,129,000 $32,000 $1,757,000 

5 
Construct new transfer PS at Fort Bend County MUD #26 WWTP to 
transfer all northeast plant flows to the new Palmer Plantation WWTP 
PS, includes PS and pipeline 

$2,362,500 $3,346,000 $37,000 $4,072,000 

6 

Construct new transfer PS at Quail Valley UD WWTP to transfer plant 
flow to the SB-FB WWTP, includes PS and pipeline for raw 
wastewater and reuse PS and 6" pipeline to return 0.5 MGD effluent 
back to Quail Valley UD lake 

$1,100,000 $1,558,000 $23,100 $2,011,000 

7 
Construct new transfer PS at Mustang Bayou WWTP to transfer plant 
flow to the new Palmer Plantation WWTP PS, includes PS and 10" 
pipeline 

$868,750 $1,231,000 $19,000 $1,604,000 

8 
Construct a transfer PS at Palmer Plantation WWTP to transfer plant 
flow to SB-FB WWTP, includes PS and 18" pipeline 

$1,108,000 $1,569,000 $64,000 $2,824,000 

9 
Construct new transfer PS in Sienna South Development to transfer 
Sienna South flow to new Sienna South WWTP PS, includes PS and 
12" pipeline 

$1,687,500 $2,390,000 $19,000 $2,763,000 

10 
Construct new transfer PS at Sienna South WWTP to transfer Sienna 
South plant flow to the new Sienna North WWTP PS, includes PS and 
16" pipeline 

$3,962,500 $5,611,000 $43,000 $6,454,000 

11 
Construct new transfer PS at Sienna North WWTP to transfer all south 
flows to the SB-FB WWTP, includes PS and 18" pipeline 

$2,825,000 $4,001,000 $50,000 $4,982,000 

12 
Expand and upgrade SB-FB WWTP for growth and to handle 
remaining plant flows, including structure rehab and equipment 
replacement 

$42,000,000 $59,472,000 $1,029,000 $79,641,000 

TOTAL $58,392,500 $82,689,000 $1,331,400 $108,792,000 

Notes: 
1 - This estimate assumes no offsite collection improvements are required.  
2 - This estimate assumes that no other major capital improvements would be necessary during the project life.  
3 - This estimate assumes a 30-yr improvement life, at an interest rate of 3%. 
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Wastewater Improvements Summary 
 
The summary of the five main scenarios reviewed are provided in Table 9-20.  Based on the 
review of the various project scenarios for the existing and proposed WWTPs, it appears that the 
most cost-effective scenario is to convert the SB-FB WWTP into a super-regional treatment 
facility, and attempt to incorporate as much flow from the other WWTPs as possible.  
 

Table 9-20 
Summary of Capital and O&M Costs for WWTP Scenarios 

Scenario Description 
WWTPs Online in This 

Scenario 
Projected Total 

Capital Cost 

Projected 
Annual O&M 

Cost 

Projected 30-Year 
Life Cycle Cost 

Rehab/Expand all existing WWTPs as 
needed and construct new South Regional 
WWTP to continue use for 30 years (11 
existing WWTPs plus 1 new WWTP) 

Southwest Harris County MUD 
#1, Harris County MUD #122, 
Harris County MUD-Fondren 
Road, Blue Ridge West MUD, 
Fort Bend County MUD #26, 
Palmer Plantation, Quail Valley 
UD, SB-FB, Mustang Bayou, 
Sienna North, Sienna South, New 
South Regional (Sienna South) 

$113,603,000 $3,475,000 $181,722,000 

Consolidate WWTPs based on MUD 
engineering firm recommendations (7 
existing WWTPs plus 1 new WWTP) 

Southwest Harris County MUD 
#1, Harris County MUD-Fondren 
Road, Blue Ridge West MUD, 
Quail Valley UD, SB-FB, 
Mustang Bayou, Sienna North, 
New South Regional (Sienna 
South) 

$105,191,000 $2,662,100 $157,378,000 

Consolidate WWTPs to reduce total 
number of WWTPs using Quail Valley 
UD as a regional facility (4 existing 
WWTPs plus 1 new WWTP) 

Harris County MUD-Fondren 
Road, Quail Valley UD, SB-FB, 
Mustang Bayou, New South 
Regional (Sienna South) 

$99,036,000 $1,896,900 $136,224,000 

Consolidate WWTPs to reduce total 
number of WWTPs using Blue Ridge 
West MUD as a regional facility (4 
existing WWTPs plus 1 new WWTP) 

Blue Ridge West MUD, Quail 
Valley UD, SB-FB, Mustang 
Bayou, New South Regional 
(Sienna South) 

$99,874,000 $2,280,700 $144,586,000 

Consolidate WWTPs to reduce total 
number of WWTPs using SB-FB as the 
only regional WWTP facility (1 
existing WWTP) 

SB-FB $82,689,000 $1,331,400 $108,792,000 
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This Technical Memorandum summarizes the findings of Task X of the City of Missouri City 

Regional Water and Wastewater Planning Study (the Study).  The focus of Task X of the Study 

is the preparation of an Implementation Schedule for the Study area.   

 

Activities in Task X included the following: 

 

 Develop phasing for recommended water distribution projects; 

 Develop phasing for recommended wastewater collection projects; 

 Develop phasing for recommended water treatment projects; 

 Develop phasing for recommended wastewater treatment projects; and 

 Prepare a technical memorandum summarizing the findings. 

 

Water and Wastewater Implementation Schedule 

 

A schedule for the implementation of various water and wastewater consolidation projects that 

were identified in Section 4 of this Study was prepared.  The timing of the implementation for 

these projects was based on information from the utility districts and the inherent nature of the 

projects.   

 

For example, some of the projects that re-route influent to a regional WWTP are dependent on 

when the existing local WWTP becomes too old and/or expensive to maintain, too expensive to 

rehabilitate, if insufficient space is available for expansion or if additional capacity is needed and 

the cost for re-routing influent is cheaper than plant expansion.  The implementation period 

matches the projected growth discussed in TM II so the projects are scheduled in 5-year 

increments. 

 

It should be noted that a number of factors may impact the schedule presented in the flow chart 

in this Section.  These include, but are not limited to, the following influences. 

 

 The projects identified are at a pre-planning level at this point.  Preliminary design may 

delay or accelerate the projects once begun. 

 

 Implementation of the projects is dependent on available funding. 

 

 Utility conflicts, ROW and easement acquisition may delay projects. 

 

 Many of the recommended consolidation projects will involve agreements and contracts 

between the individual utility districts, including project costs and payment agreements.  

These negotiated agreements may delay implementation. 
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 A slow down or acceleration in projected growth will impact the implementation 

schedule. 

 

 Stricter water or wastewater treatment regulations may accelerate the implementation 

schedule. 

 

Based on the project data developed in previous TMs and the implementation schedule shown 

previously, a projected cash draw analysis was developed for the proposed water and wastewater 

system improvements projects, which are shown in Table 10-1 and 10-2, respectively.  
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Implementation Schedule 

 

 
 

2036 - 2040 

Sienna Plantation and Silver Ridge 
Development Interconnect 

Permanently open the Blue 
Ridge West MUD and Fort 

Bend County MUD #26 
Interconnect 

2031 - 2035 

Construct 4.0 MGD expansion at the 
SB-FB WWTP 

Construct EST at Harris County 
WC&ID-FR WTP No. 2 

Mustang Bayou and Quail Valley 
Interconnect 

First Colony MUD #9 and Fort Bend 
County MUD #115 Interconnect No. 1 

Permanently open the Blue Ridge 
West MUD and Fort Bend County 

WC&ID No. 2 Interconnect 

Construct new transfer PS at 
Mustang Bayou WWTP and transfer 
all plant flow to Palmer Plantation 

WWTP PS 

2026 - 2030 

Construct 4.0 MGD expansion 
at the SB-FB WWTP 

Construct EST at Thunderbird 
UD System 1 WTP NO. 2 

Sienna Plantation and Palmer 
Plantation Interconnect 

Mustang Bayou and Sienna 
Plantation Interconnect No. 3 

Mustang Bayou and Palmer 
Plantation Interconnect 

Construct new transfer PS at 
Harris County WC&ID-FR 

WWTP and transfer all plant 
flow to Blue Ridge West WWTP 

PS 

Construct new transfer PS at 
Fort Bend County MUD #1 

WWTP and transfer all plant 
flow to Harris County WC&ID-

FR WWTP PS 

2021 - 2025 

Phase III of the RWTP 
Construct 4.0 MGD 

expansion at the SB-FB 
WWTP 

Construct EST at Palmer 
Plantation MUD No. 2 WTP 

Mustang Bayou and Sienna 
Plantation Interconnect 

No. 2 

Fort Bend County MUD 
#149 and Sienna Plantation 

Interconnect No. 1 

Construct new transfer PS 
at Blue Ridge WWTP and 
transfer all plant flow to 
FBCMUD #26 WWTP PS 

Construct new transfer PS 
in Sienna South 

development and transfer 
all plant flow to Sienna 

South WWTP PS 

Construct new transfer PS 
at Quail Valley UD WWTP 
and transfer all plant flow 

to SB-FB WWTP 

2016 - 2020 

Construct Phase II of the RWTP 
Construct 4.0 MGD expansion 

at SB-FB WWTP to accept 
additional flow 

Permanently open the 
Interconnect between the 

Mustang Bayou and the Sienna 
Plantation Water Systems 

Construct EST at Mustang 
Bayou WTP 

Construct EST at Fort Bend 
County MUD #149 WTP 

Construct new transfer PS at 
Fort Bend County MUD #26 
WWTP and transfer all plant 

flow to Palmer Plantation 
WWTP PS 

Construct new transfer PS at 
Sienna South WWTP and 

transfer all plant flow to Sienna 
North WWTP PS 

2011 - 2015 

Construct Phase I of the RWTP 

Permanently open the 
Interconnect between the 

Mustang Bayou and Fort Bed 
County MUD #47 / #48 Water 

Systems 

Reroute Harris County MUD 
#122 WWTP to Harris County 

WC&ID-Fondren Rd WWTP 

Construct EST at Sienna 
Plantion No. 1 WTP 

Sienna Plantation Internal 
Interconnect 

Construct new transfer PS at 
Palmer Plantation WWTP and 
transfer all plant flow to SB-FB 

WWTP 

Construct new transfer PS at 
Sienna North WWTP and 

transfer all plant flow to SB-FB 
WWTP 
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Table 10-1 

Projected Cash Draw for Proposed Water Improvements 

Year Project 1 Project 2 Project 3 Project 4 
Total Cost for 

Water Projects 

2011-2015 

Construct Phase I of 

the RWTP and Pipeline 

Improvements 

Permanently open the 

Interconnect between the 

Mustang Bayou and Fort Bend 

County MUD #47 / #48 Water 

Systems 

Construct EST at 

Sienna Plantation 

No. 1 WTP 

Sienna Plantation Internal 

Interconnect 
- 

Project Cost 1 - - $4,925,000  $490,000- $5,415,000  

2016-2020 

Construct Phase II of 

the RWTP and Pipeline 

Improvements 

Permanently open the 

Interconnect between the 

Mustang Bayou and the Sienna 

Plantation Water Systems 

Construct EST at 

Mustang Bayou 

WTP 

Construct EST at Fort 

Bend County MUD #149 

WTP 

- 

Project Cost 1 $61,317,000  - $2,425,000  $7,934,000  $71,676,000  

2021-2025 

Construct Phase III of 

the RWTP and Pipeline 

Improvements 

Construct EST at Palmer 

Plantation MUD No. 2 WTP 

Mustang Bayou and 

Sienna Plantation 

Interconnect No. 2 

Fort Bend County MUD 

#149 and Sienna 

Plantation Interconnect 

No. 1 

- 

Project Cost 1 $64,142,000  $5,279,000  $1,135,000  $823,000  $71,379,000  

2026-2030 

Construct EST at 

Thunderbird UD 

System 1 WTP NO. 2 

Sienna Plantation and Palmer 

Plantation Interconnect 

Mustang Bayou and 

Sienna Plantation 

Interconnect No. 3 

Mustang Bayou and 

Palmer Plantation 

Interconnect 

- 

Project Cost 1 $5,929,000  $1,480,000  $1,091,000  $476,000  $8,976,000  

2031-2035 

Construct EST at 

Harris County 

WC&ID-Fondren Rd 

WTP No. 2 

Mustang Bayou and Quail 

Valley Interconnect 

First Colony MUD 

#9 and Fort Bend 

County MUD #115 

Interconnect No. 1 

Permanently open the 

Blue Ridge West MUD 

and Fort Bend County 

WC&ID No. 2 

Interconnect 

- 

Project Cost 1 $3,447,000  $512,000 $1,075,000  - $5,034,000  

2036-2040 

Sienna Plantation and 

Silver Ridge 

Development 

Interconnect 

Permanently open the Blue 

Ridge West MUD and Fort 

Bend County MUD #26 

Interconnect 

- -   

Project Cost 1 $300,000  - - - $300,000  

Total $162,780,000  

Notes: 

1 - Please note that these costs are different from the costs discussed in Section 4 (shown in 2011 dollars), as these costs include a 3.5% annual cost 

escalation factor to account for proposed delay in implementation from the time of this report.  This cost is based on the timeline for projects discussed in 

Section 4 and 7 and assumes that projects will be funded toward the middle of each 5-year implementation period. 
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Table 10-2 

Projected Cash Draw for Proposed Wastewater Improvements 

Year Project - Year 1 Project - Year 2 Project - Year 3 Project - Year 4 Project - Year 5 

Total Cost for 

Wastewater 

Projects 

2011-2015 - 

Reroute Harris 

County MUD #122 

WWTP to Harris 

County WC&ID-

Fondren Rd WWTP 

Construct new 

transfer PS at Palmer 

Plantation WWTP 

and transfer all plant 

flow to SB-FB 

WWTP 

Construct new transfer PS 

at Sienna North WWTP 

and transfer all plant flow 

to SB-FB WWTP 

- - 

Project 

Cost 1 
- $652,000 $1,679,000 $4,422,000 - $6,753,000 

2016-2020 

Construct 4.0 MGD 

expansion at SB-FB 

WWTP 

Construct new 

transfer PS at Fort 

Bend County MUD 

#26 WWTP and 

transfer all plant flow 

to Palmer WWTP PS 

Construct new 

transfer PS at Sienna 

South WWTP and 

transfer all plant flow 

to Sienna North 

WWTP PS 

- - - 

Project 

Cost 1 
$17,470,000 $4,049,000 $6,986,000 - - $28,505,000 

2021-2025 

Construct new transfer 

PS at Quail Valley UD 

WWTP and transfer all 

plant flow to SB-FB 

WWTP 

Construct 4.0 MGD 

expansion at SB-FB 

WWTP 

Construct new 

transfer PS at Blue 

Ridge West WWTP 

and transfer all plant 

flow to Fort Bend 

County MUD #26 

WWTP PS 

Construct new transfer PS 

in Sienna South 

development and transfer 

all plant flow to Sienna 

South WWTP PS 

- - 

Project 

Cost 1 
$2,104,000 $20,593,000 $1,604,000 $3,478,000 - $27,779,000 

2026-2030 

Construct new transfer 

PS at Harris County 

WC&ID-Fondren Rd 

WWTP and transfer all 

plant flow to Blue 

Ridge West WWTP 

PS 

Construct 4.0 MGD 

expansion at SB-FB 

WWTP 

Construct new 

transfer PS at 

Southwest Harris 

County MUD #1 

WWTP and transfer 

all plant flow to 

Harris County 

WC&ID-Fondren Rd 

WWTP PS 

- - - 

Project 

Cost 1 
$2,296,000 $23,195,000 $396,000 - - $25,887,000 

2031-2035 

Construct new transfer 

PS at Mustang Bayou 

WWTP and transfer all 

plant flow to Palmer 

Plantation WWTP PS 

- - - 

Construct 4.0 

MGD expansion 

at SB-FB WWTP 

- 

Project 

Cost 1 
$2,093,000 - - - $27,358,000 $29,451,000 

2036-2040 - - - - - - 

Project 

Cost 1 
- - - - - - 

Total $118,375,000 

Notes: 

1 - Please note that these costs are different from the costs discussed in Section 4 (shown in 2011 dollars), as these costs include a 3.5% annual cost escalation 

factor to account for proposed delay in implementation from the time of this report.  This cost is based on the timeline for projects discussed in Section 4 and 7. 
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This Technical Memorandum summarizes the findings of Task XI of the City of Missouri City 

Regional Water and Wastewater Planning Study (the Study).  The focus of Task XI of the Study 

is the evaluation of funding options and alternative district consolidations for the Study area. 

Activities in Task XI included the following: 

 

 Determine potential funding sources; 

 Develop potential alternative district consolidations for regionalization; and 

 Prepare a technical memorandum summarizing the findings. 

 

Funding Alternatives 

 

This Study identified various water projects for interconnects, ESTs, RWTP expansion and water 

transmission lines.  There are 9 interconnect projects totaling $4,795,000.  There are 6 ESTs 

recommended at a total cost $22,302,000.  The two expansions require for the RWTP total 

$77,880,000.  Finally, there are 2 transmission line projects for a total cost of $16,540,000.  The 

total cost for the recommended water projects is $121,517,000. 

 

The Study did not identify any stand-alone wastewater collection or conveyance projects that 

would benefit the Study area; however, the single recommendation to consolidate the existing 

WWTPs into a super-regional WWTP does include costs for conveyance and pumping to re-

route wastewater flows and convey re-use water.  The total cost for the super-regional WWTP 

project is $82,689,000.   

 

The total cost for all of the projects identified in the Study is $204,206,000. 

 

Obviously not all of the funding would be needed at the same time, but with the tightening of the 

bond market and the fact that the requests for water and wastewater funding are always greater 

than the funding available, the identification of funding sources is crucial.   

 

The primary source of funding for water and wastewater improvements in Texas has been the 

TWDB.   TWDB financial assistance programs are funded through state-backed bonds, a 

combination of state bond proceeds and federal grant funds, or limited appropriated funds. Since 

1957, the Legislature and voters approved constitutional amendments authorizing the TWDB to 

issue up to $2.68 billion in Texas Water Development Bonds. To date, the TWDB has sold 

nearly $1.55 billion of these bonds to finance the construction of water- and wastewater-related 

projects. 

 

In 1987, the TWDB added the Clean Water State Revolving Fund (CWSRF) to its portfolio of 

financial assistance programs. Low-interest loans from the CWSRF finance costs associated with 

the planning, design, construction, expansion or improvement of wastewater treatment facilities, 

wastewater recycling and reuse facilities, collection systems, stormwater pollution control 



Technical Memorandum - Task XI – Evaluation of Funding Options and Alternative 

District Consolidations 

City of Missouri City Regional Water & Wastewater Planning Study 

 
projects and nonpoint source pollution control projects. Funded in part by federal grant money, 

the CWSRF provides loans at interest rates lower than the market can offer to any eligible 

applicant. The CWSRF offers 20-year loans using either a traditional long-term, fixed-rate or a 

short-term, variable-rate construction period loan that converts to a long-term, fixed-rate loan on 

project completion. 

 

With either option, the borrower will receive a net long-term interest rate that is effectively 0.7 

percent below the rate the borrower would receive on the open market at the time of closing. 

This 0.7 percent interest rate reduction equates to a savings of approximately $100,000 per $1 

million borrowed during the life of a loan.  

 

The TWDB also administers the Drinking Water State Revolving Fund (DWSRF). Through the 

DWSRF, the TWDB will make low-interest loans for financing public drinking water systems 

that facilitate compliance with primary and secondary drinking water regulations or otherwise 

significantly further the health protection objectives of the federal Safe Drinking Water Act 

(SDWA), as amended in 1996. 

 

Loans from the DWSRF finance all costs associated with the planning, design and construction 

of projects to upgrade or replace water supply infrastructure, to correct exceedances of SDWA 

health standards, to consolidate water supplies and to purchase capacity in water system. Funded 

in part by federal grant money, the DWSRF provides loans at interest rates lower than the market 

can offer to any eligible applicant. Initially, the DWSRF offers 20-year loans with a net long-

term interest rate that is effectively 1.2 percent below the rate the borrower would receive on the 

open market at the time of closing. This 1.2 percent interest rate reduction equates to a savings of 

approximately $165,000 per $1 million borrowed during the life of a loan.
1
 

 

However, the competition for DWSRF and CWSRF is fierce.  For example, the TWDB received 

funding requests for wastewater improvements totaling $1,460,381,105 while only $330,355,000 

in funding was available for SFY 2012 CWSRF.  Similarly, the SFY 2012 DWSRF received 

funding requests totaling $705,196,856 while only $70,658,400 of funding available.2 

 

The addition of new funding mechanisms, such as the Water Infrastructure Fund, to facilitate 

state water plan implementation, coupled with declining market conditions, has dramatically 

increased demand for the Board’s financial assistance. With additional water plan funds received 

in 2007, the Board more than quadrupled the financial commitments it provided from 2006 to 

2010. In fiscal year 2010, the Board committed approximately $1.5 billion in loans and grants to 

                                                           
1
 Texas Water Development Web Site 

2
 Draft Intended Use Plans, CWSRF and DWSRF 
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92 different entities across all programs.3  Table 11-1 shows the various funding programs 

administered by the TWDB and their general characteristics. 

 

                                                           
3
 Texas Water Development Board Sunset Advisory Commission Report 

Table 11-1 

Texas Water Development Board Funding Programs 

Name Description Applicants Availability 

DWSRF 

Loan and Loan Subsidies (grant for disadvantaged) available 

for planning, acquisition and construction of water-related 

infrastructure, including Water Supply and Source.  
 

Funding division include disadvantaged, green and Source 

Water Protection.  Interest rate is 130 – 150 basis points below 
market.   

Community Water 

System Owners and 
Non-Profits and 

political subdivisions 

of the state and private  

Annual Priority 

Rating Process 

applies to all 
projects. 

CWSRF 

Loan and Loan Subsidies (grant for disadvantaged) for 

planning, acquisition and construction of wastewater treatment, 

stormwater and nonpoint source pollution control and 
reclamation/reuse projects. 

 

Funding division include disadvantaged, green and Source 
Water Protection.  Interest rate is 130 – 150 basis points below 

market.   

Political subdivisions.  
Individuals are eligible 

for nonpoint source 

projects. 

Annual Priority 
Rating Process 

applies to all 

projects. 

Rural Water Assistance  

Fund (RWAF) 

Planning, acquisition and construction of water and wastewater 

related infrastructure.  May also be used to obtain service or to 
finance consolidation/regionalization.   

 

Loan only – very limited funds available. 

Political Subdivisions 
and Nonprofit Water 

Supply Corporations 

Open Year Round. 

Water Infrastructure Fund 

(WIF) 

Water-related projects that must be recommended in water 
management strategies in the most recent TWDB approved 

regional plan or approved State Water Plan.  May not be used 

to maintain a system or develop a retail distribution system.  In 
summary, funding to implement regional water plan 

components - $998 million funded to date. 

Political Subdivisions 
of the State and Water 

Supply Corporations. 

Multiple invitations 

annually. 

State Participation Program 

Construction only of regional water and wastewater 

construction projects when the local sponsors are unable to 

assume the debt for optimal sizing of the facility. 

 

Deferred Interest loan (State has temporary ownership interest 
in a facility).  State’s ownership is purchased by the applicant 

as the customer base grows. 

Political Subdivisions 

of the State and Water 

Supply Corporations. 

Open year around 
but limited funds. 

Regional Facility Planning 
Grant Program 

Studies and analyses to evaluate and determine the most 

feasible alternatives to meet regional water supply and 
wastewater facility needs, estimate the costs associated with 

implementing feasible regional water supply and wastewater 

facility alternatives, and identify institutional arrangements to 
provide regional facilities in Texas. 

 

Grant for 50% of Study Cost (75% for disadvantaged) with 
usual amount of $225,000 per study. Usually $1 million 

available annually 

Political Subdivisions 

with legal authority to 
plan, develop, and 

operate regional 

facilities and Nonprofit 
Water Supply 

Corporations. 

Annual Priority 

Rating Process 
applies to all 

projects. 

Texas Water Development 

Fund (DFund) 

Planning, acquisition, and construction of water related 

infrastructure, including water supply, wastewater treatment, 
stormwater and nonpoint source pollution control, flood 

control, reservoir construction, storage and acquisition, and 

agricultural water conservation projects and municipal solid 
waste facilities. 

 
Loan with limited funds – interest rate at market. 

Political Subdivisions 

of the State and 

Nonprofit Water 
Supply Corporations. 

Open Year-Round 

Economically Distressed 
Areas Program (EDAP) 

Grant up to 100%, Loan or combination of both to bring water 

and wastewater services to economically distressed areas 

(designated by the TWDB state-wide) where the present water 
and wastewater are inadequate to meet the minimal needs of the 

residents.  The program includes measures to prevent future 

substandard development. 

Political Subdivisions 

and Nonprofit Water 

Supply Corporations. 

Open Year-Round 
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While the list above is not all inclusive (there are certain funding programs dedicated solely to 

specific groups such as regional water planning), it does provide some idea of the breadth and 

depth of the funding types available for the proposed projects.  Each program will have their own 

unique conditions and these change each legislative session or congressional act.  For example, 

recently the TWDB notified applicants that all CWSRF and DWSRF will have to comply with 

the Davis-Bacon Act (payroll monitoring/reporting of contracts for regional minimum 

standards).   

 

Another alternative for financing projects is bond issuance.  Utility districts provide developers a 

vehicle for getting their investment back through the sale of bonds, which are repaid with 

property taxes.  Typically the amount of bond issuance is calculated for build-out and the 

appropriate bonds are issued as the utility district develops.  Since the majority of utility districts 

are more than 50% developed, the issuance of bonds for new facilities will be limited in the 

future.  However, it should be noted that Sienna MUDs #1, 4, 5, 6, 7 and 13 are currently 

undeveloped and new bonds to provide infrastructure in these areas will be issued in the future.   

 

While utility districts have the capacity to issue bonds, a municipality such as Missouri City, by 

its very nature, typically enjoys economic advantages over utility districts in terms of bond 

issuance costs and interest charges.  That advantage is that interest rates are usually much lower 

for municipal bonds when compared to utility districts or Investor Owned Utilities (IOUs).  A 

prime example of this is the financing for the RWTP.  The 28 utility districts agreed to let the 

City sponsor the Joint GRP and issue bonds for design and construction of the RWTP.   

 

The City backed these bonds with a tax pledge, had the bonds rated and issued the bonds on the 

open market.  The City received a very favorable interest rate when compared to having the 

utility districts finance the project.  In turn the utility districts pay a Groundwater Reduction Fee 

based on a price per thousand gallons.  These revenues are kept in a separate account by the City 

to pay for administration and operation of the GRP Group and the debt service associated with 

the RWTP and water transmission lines. 

 

Another alternative that can be used for financing consolidation projects that affect only a few 

utility districts could be an interlocal agreement between the utility districts to pay for the project 

in their proportionate shares through a utility fee.  Many of the smaller water distribution 

consolidation projects could be financed by this method.  However, for larger regional projects 

such as the SB-FB WWTP expansion to incorporate the Palmer Plantation influent, having the 

City sponsor the financing would probably be the most cost-effective method of funding. 

 

Conclusions and Summary 

 

Based on the consolidation projects identified in this Study, the majority of projects that would 

require significant funding are the water and wastewater projects.  As such using the model 
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established by the RWTP, financing is strongly recommended for the super-regional WWTP.  In 

addition, the TWDB CWSRF Program should be considered based on their subsidized interest 

rates and the additional points given to projects that result in consolidation of facilities.  It should 

also be noted that this Study, funded in part by the TWDB, improves the chances of a project 

making the fundable list. 

 

 The conclusions regarding the funding of consolidation or regional projects are listed 

below. 

 

 Municipalities can typically issue bonds at lower interest rates than utility districts or 

IOUs. 

 

 Using the Joint GRP financing model for the RWTP is applicable to the larger 

wastewater consolidation projects. 

 

 The smaller consolidation water distribution projects and interconnects are best financed 

via interlocal agreements between the affected utility districts.  

 

Consolidation Alternatives 

 

The term “Regionalization” has political connotations that infer a single, regional authority 

which is not the intent when the term is used in this Study.  The direction and goal for this Study 

has been to identify win-win consolidation opportunities between the participants that benefit the 

area in a regional manner.  Consequently, as we go forward in the discussion of the retroactive 

regionalization, the term “consolidation” is used interchangeably to convey the identification of 

“win-win projects” that achieve the objectives of this Study. 

 

Regionalization is a general concept that encourages the orderly planning of water and 

wastewater facilities and services areas.  The goal of regionalization is to limit the number of 

smaller, less efficient plants by planning larger service areas and larger, more efficient treatment, 

distribution, storage, pumping and collection facilities.  The Study area experienced rapid growth 

during the past 20 years.  This rapid growth was partially enabled by the expanded use of utility 

districts, which allowed landowners and developers to finance and construct the necessary 

infrastructure improvements relatively quickly. 

 

As way of background, a utility district is a political subdivision of the State of Texas authorized 

by the Texas Water Code and TCEQ to provide water, wastewater, drainage and other services 

within the utility district boundaries.  Upon creation of the utility district temporary board 

members are appointed by the TCEQ as the utility district’s interim Board of Directors until an 

election is held to elect the individual members.  Upon election of the Board of Director’s the 
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utility districts creation is confirmed and bonds are authorized and establishment of taxing 

authority for bond repayment is established.   

 

There are advantages of a utility district which are listed below. 

 

 Utility Districts match those who benefit with those who pay. 

 

 Utility Districts allow desirable land closer to a city to be developed without having to 

depend on individual lot wells or septic tanks. 

 

Fueled by a strong economy, the utility district process expedited development in the City and 

the surrounding areas.  The proliferation of small water and wastewater treatment plants can be 

attributed to rapid, uncontrolled growth in the region.  Independence among developers, 

landowners and utility districts, coupled with minimal oversight/assistance from local 

government and regulatory agencies resulted in a tradeoff of efficiency in water and wastewater 

service.4 

 

Regionalization can occur in two ways.  Proactive regionalization occurs prior to development of 

an area and involves agreements and contracts between political subdivisions, businesses and 

property owners.  This is the preferred method of regionalization as it allows for pre-

development planning and proper sizing of treatment facilities and sites, collection, distribution 

and storage facilities.  Obviously the opportunity for proactive regionalization is lost given the 

establishment of 11 WWTPs, 24 WTPs and almost 30 utility districts in the Study area alone. 

 

Retroactive regionalization, on the other hand, is consolidation of interim/small facilities at a 

later date.  There are inherent disadvantages to relying on a retroactive approach that are listed 

below. 

 

 Physical barriers (highways, toll roads, drainage facilities) have been established that will 

prevent or escalate the cost of consolidation. 

 

 Costly diversion infrastructure (pump stations, force mains) may prevent diversion of 

existing WWTPs or make the diversion process cost-prohibitive. 

 

 Agreements and contracts among political subdivisions are much harder to complete once 

independent service areas are established. 

 

 Sites ideal or suitable for regional facilities may already be developed. 

 

                                                           
4
 Domestic Wastewater Regionalization, August 2000, H-GAC 
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 Determination of an overall rate structure for combined service areas is very difficult to 

establish once single-service areas and rate schedules have been established.  Especially 

when trying to consolidate an older utility district and a newer utility district that 

typically has a much higher debt service component. 

 

 There usually is not an economic incentive for consolidation or regionalization after 

infrastructure is established. 

 

The regionalization of infrastructure was the primary focus of this Study.  However, the type of 

regional authority that could be feasible to implement the regional infrastructure 

recommendations contained herein was examined.  In other words, in addition to just agreement 

between all parties to implement regional projects, is a single-management authority better for 

the Study area?  

 

The type of entity to promote and implement regionalization can be in the form of the Joint GRP 

that was created in response to requirements for reduced groundwater usage or in the form of the 

creation of a quasi-governmental organization.  It should be noted that neither of these vehicles 

for the creation of regional entities is exclusive; there are a variety of methods and forms of 

agreements that are available.  However, by and large the use of an organization similar to the 

Joint GRP or a quasi-governmental entity is very common.  Since the creation and purpose of the 

Joint GRP has been discussed in detail in this Study already, a brief discussion of the potential 

for the establishment of a quasi-governmental entity is provided below. 

 

 A quasi-governmental entity is not an agency of government; rather it is a hybrid organization 

that has been assigned by law some of the legal characteristics of both government and the 

private sector.  It should be noted here that there are numerous types of quasi-government 

including non-profits, research organizations and utilities.  The creation of a quasi-governmental 

entity separate from City government is not new.  One of the most well-known examples is the 

San Antonio Water System (SAWS). 

 

SAWS was created by the City Council in 1991 to establish a single utility responsible for water, 

wastewater, storm water, and reuse.  This creation involved the consolidation of three City 

agencies: the City Water Board; the City Wastewater Department; and the Alamo Water 

Conservation and Reuse District.  SAWS is governed by the SAWS Board of Trustees which 

consists of the Mayor and six members appointed by the City Council.   

 

Of significance and applicability to the current situation between the City and utility districts in 

the Study area, the consolidation of these agencies required the refinancing of $635 million in 

water and wastewater bonds.  Similar to the concept of regional infrastructure, the creation of a 

quasi-governmental entity could provide a single, autonomous authority to plan and manage 
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future water and wastewater improvements while conducting the day-to-day operations of 

providing water and wastewater services. 

 

While the creation of a single, regional entity sounds appealing, there are a number of factors, 

not limited to those listed below, that could prevent or severely limit the effectiveness of such an 

agency. 

 

 In creating a single entity, how do you ensure equal representation among over 30 utility 

districts in the region? 

 

 Will the creation of a quasi-governmental entity require the dissolution of the utility 

districts or simply a legal agreement between the entities? 

 

 How can a utility rate structure be developed fairly that accounts for significant 

differences between the utility districts current rates and debt service?  

 

 Finally what is the incentive to create a quasi-governmental entity versus the local 

representation and system familiarity offered by the local utility districts? 

 

While the answer for many of the questions listed above would constitute a separate study in and 

of themselves, an attempt was made to list some of the advantages associated with creating a 

quasi-governmental entity for the Study area. 

 

 The ability to plan and manage long-term water supply, treatment, distribution, and 

storage on a regional level through a single authority. 

 

 The ability to manage wastewater collection, treatment, and reuse on a regional level 

through a single authority. 

 

 The ability to take advantage of the City’s favorable bond rating and variety of finance 

options to implement regional water and wastewater improvements. 

 

 A single rate structure for water and wastewater services throughout the Study area. 

 

As noted above there are a number of pros and cons associated with the creation of a quasi-

governmental entity.  Given the current conditions this Study does not recommend that a quasi-

governmental entity be established to plan and manage the implementation of regional facilities.  

Perhaps the creation of a regional quasi-governmental entity will be attractive as the utility 

districts mature and/or the continued operation of the Joint GRP leads to a shift in views 

regarding regional management and infrastructure.   
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Consequently, the most feasible alternative to implement a single, regional wastewater treatment 

and conveyance system is to copy the paradigm established by the Joint GRP -   each entity 

participates but maintains their autonomy via a legal agreement. 

 

Water Treatment & Supply Consolidation 

 

In regard to water treatment and supply, the City and the utility districts have managed to 

achieve what was unthinkable just a few years ago with the agreement for the new RWTP. 

 

As way of background the FBSD adopted a Regulatory Plan for groundwater reduction for 

Missouri City and the various utility districts in 2003.  The Plan established a policy for the 

FBSD regarding groundwater regulation.  These policies are designed to support the regulation 

of groundwater withdrawals to control subsidence on a regular basis.  The Plan outlines specific 

permitting procedures and guidelines as well as fees for permits for groundwater withdrawal.  

Further, the Plan outlines groundwater reduction requirements that permittees are required to 

reach.   

 

As discussed in previous sections, the City has joined together with other utility districts within 

the city limits and its ETJ to form a Joint GRP group that identified a plan for which as a whole, 

the participants will meet the groundwater reduction requirements set forth by the FBSD. 

 

The participants of the Joint GRP group have determined that the most cost-effective means of 

meeting the requirements set forth by the FBCSD is a complete conversion from groundwater to 

surface water in a portion of the City’s service area, while leaving the remaining service area on 

ground water supplies.  Initial converting entities consist of those utilities located in the southern 

portion of the City and its ETJ for the initial conversion of groundwater to surface water, 

required by 2013.  As the 60% reduction requirement is approached in 2025, additional entities 

will be converted to surface water, generally moving northward on the system. 

 

The initial RWTP size is 10 MGD (Phase I), which is anticipated to meet the City’s required 

maximum demand through 2018, at which time the RWTP is intended to be expanded.  Exhibit 

1-6 identifies the initial converting entities, which will generally consist of Sienna Plantation 

utility districts.  The first phase of the RWTP is currently under construction and is anticipated to 

be fully operational by the first of the year in 2012. 

 

As the number of customers on the system grows, and thereby the amount of surface water to be 

supplied increases and as the increased conversion requirements in 2025 are realized, it will 

become necessary to convert additional entities to surface water.  The City anticipates two 

additional conversion phases.  Phase 2 is anticipated to consist of converting Sienna MUD #s 1, 

4, 5, 6 and 7, Fort Bend County MUD #s 46, 47, 48, and 149, and the Mustang Bayou Service 

Area.  Phase 3 is anticipated to consist of converting Fort Bend County MUDs #129 and 115. 
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In regard to water distribution the City’s new RWTP has a transmission, pumping and storage 

component associated with it.  Other opportunities for consolidation have also been identified in 

this Study and are primarily focused on interconnects between the service areas and providers, 

ESTs and transmission lines.  Greater discussion of these opportunities can be found in Section 2 

and 4 of this Study. 

 

Wastewater Treatment, Collection & Conveyance 

 

As stated previously the agreement for a regional approach to water treatment, supply and 

distribution would have been very unlikely without the regulatory driver provided by the 

FBCSD.  The consolidation of any current wastewater facilities will probably require a similar 

driver in the form of stricter regulatory requirements such as total maximum daily loads 

(TMDLs) for the affected streams that receive discharge effluent from the WWTPs in the region. 

 

Overall the concept of regionalization or consolidation is adverse to the development attitudes 

and practices of the Study area.  The current system of financing infrastructure improvements 

allows a developer or group of landowners, to create a utility district and dictate the development 

process with minimal assistance or directives from local government.  Combine this with the fact 

that past regionalization efforts have offered no financial incentives, then regionalization 

becomes very difficult to institute. 

 

The Houston-Galveston Area Council (H-GAC) 2000 Domestic Wastewater Regionalization 

Whitepaper listed some general impediments to wastewater regionalization that are still 

applicable today for this Study area.  These are listed below. 

 

 Regionalization is optional.  Currently a regulation does not exist to force regionalization 

of utilities.  Regionalization of infrastructure is encouraged by the regulatory agencies but 

not required. 

 

 Lack of Financial Incentives.  Just as there is not a “stick” to force regionalization, a 

“carrot” does not exist either to encourage regionalization.  For example, if abutting 

utility districts are better off constructing individual plants from a construction cost 

perspective, there is no mechanism to bridge the financial gap to make regionalization a 

viable option. 

 

 Individual Control.  While costs are important, control is paramount.  Generally speaking 

the number one problem of regionalization involves the fear of losing autonomy, 

including concerns about loss of control or power by one group or another and not being 

able to control their own destiny.  
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 Occupational Resistance.  With the proliferation of utility districts in the Study area and 

the nature of providing wastewater services, there are numerous professions involved in 

the industry through the operation and maintenance, billing, engineering, financial and 

legal services.  In addition to resistance to regionalization by a utility district Board due 

to control reasons, resistance is also encountered from those who work for the utility 

districts.  With a reduced number of plants and plant owners through regionalization or 

consolidation, there may be the perception that the wastewater industry will turn into a 

“winner take all” system of engineering, financial, legal and maintenance contracts.   

 

There are 11 WWTPs in the study region varying in size from 0.25 MGD to 4.00 MGD for a 

total capacity of 13.75 MGD for the Study area.  Most importantly 7 of the WWTPs are less than 

1.00 MGD.  For the most part the common wisdom states that it is inherently difficult to 

complete consolidation or regionalization of numerous small WWTPs due to the following 

reasons listed below. 

 

 Usually the costs for diversion of the existing influent flows from a smaller WWTP to a 

larger WWTP are not cost-effective.  By and large it is still cheaper to operate non-

regional plants than to bear capital costs required to divert those plants to larger facilities.  

While there are certainly reductions in treatment costs with a larger plant due to the 

economy of scale, the up-front diversion/construction costs associated with consolidation 

usually dissuade municipalities and utility districts from consolidating existing plants.  

However, it should be noted that this dynamic can change when the smaller plant requires 

expansion or needs significant rehabilitation due to age or changes in regulatory 

treatment requirements. 

 

 In addition to costs, there are control issues that compel utility districts to continue to 

operate small WWTPs.  For utility districts, diverting flow to a better-equipped, larger 

facility may involve relinquishing control of operations to an outside entity (a 

municipality or other utility district).  By having sole control over a WWTP, a utility 

district can control operation and maintenance expenditures, and ensure that available 

capacity exists for future growth within the utility district.5 

 

Several scenarios were developed to determine anticipated capital and O&M costs for various 

WWTP consolidation scenarios.  The first scenario was developed to determine the 30-year life 

cycle cost to maintain all the existing WWTPs in operation through 2040, along with 

construction of a new regional WWTP in the Sienna South area.  The second, third and fourth 

scenarios were developed to evaluate various methods of consolidation with the ultimate goal of 

                                                           
5
 Domestic Wastewater Regionalization, August 2000, H-GAC 

 



Technical Memorandum - Task XI – Evaluation of Funding Options and Alternative 

District Consolidations 

City of Missouri City Regional Water & Wastewater Planning Study 

 
reducing the total number of active WWTPs to roughly half the current number of operating 

WWTPs at this time.   

 

During the development of Scenarios 1 through 4, it was determined that as the total number of 

active WWTPs was reduced, economies of scale for capital and O&M cost resulted in a lower 

life cycle cost.  As a result, a fifth scenario was developed with the concept of utilizing one 

WWTP site to create a super-regional WWTP that would treat the entire wastewater flows for 

the Study area, even at buildout.   

 

The five scenarios include: 

 

1. Rehab/Expand all WWTPs and include solids improvements; 

 

2. Consolidate WWTPs based on utility district engineering firm recommendations; 

 

3. Consolidate WWTPs using Quail Valley UD WWTP as a regional facility; 

 

4. Consolidate WWTPs using Blue Ridge West WWTP as a regional facility; and 

 

5. Consolidate all WWTPs into a single, super-regional facility at the SB-FB WWTP. 

 

Life cycle costs were developed for each WWTP with respect to the alternatives discussed in TM 

IX  and with regard to the five scenarios discussed previously.  The goal was to identify which 

WWTPs were best suited for expansion, rehabilitation or consolidation into another offsite 

WWTP facility, and how best the recommended alternative for each WWTP fit in with an overall 

consolidation scenario.   

 

A total of over 60 scenarios were completed to evaluate capital, O&M and life-cycle costs.  The 

result was surprising in that consolidation to a single, super-regional WWTP was the most cost 

effective scenario despite the costs for re-routing and pumping of flows from other service areas.  

The various methods of analysis and conclusions are discussed in detail in TM VII, VIII and IX.   

 

The recommended scenario of consolidating all flows to the SB-FB WWTP will have its share of 

challenges for the reasons discussed previously in this section.  However, after exhaustive 

analyses of costs comparisons it is the most cost effective alternative for the long-term 

wastewater treatment needs of the Study area. 

 

Conclusions and Summary 

 

The City and the utility districts have successfully implemented the steps to achieve 

regionalization for water supply and treatment to meet the reduction in groundwater withdrawals.  
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This living example of cooperation and success can and should be a model for future 

regionalization or consolidation efforts.  There are still opportunities remaining for storage and 

pumping, especially as the distribution systems become mature and the use of hydro-pneumatic 

pressure tanks is lessened and elevated storage use is increased. 

 

The recommendation to establish a super-regional WWTP at SB-FB referenced could follow the 

same model as the RWTP allowing the various utility districts to retain their autonomy.  

However, the issues of costs to divert the flows, of control and of how costs are apportioned in 

accordance with utility rates will play a major role in deciding whether or not a regional 

approach is taken.  One thing is certain – 8 of the current WWTPs only have 5-10 years of life 

remaining.  Subtract the time for permitting, design and possible acquisition of land necessary 

for expansion and a decision will have to be made in the very near future on which direction the 

small package plants will take. 
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Appendix C 
ANNEXATION ANALYSIS OF SIENNA PLANTATION #2 AND #3 
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Appendix D 
ANNEXATION ANALYSIS OF SIENNA PLANTATION #10 AND #12 
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Appendix E 
ANNEXATION ANALYSIS OF FORT BEND COUNTY #23 AND #24 
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EXECUTIVE SUMMARY 

The primary objectives of the 2018 Regional Water and Wastewater Planning Study Update (Study) were to 
highlight changes to the water and wastewater landscape since 2011, re-evaluate the 2011 projection 
statistics using current data, and revisit water and wastewater consolidation opportunities.  A majority of the 
data was provided via the City of Missouri City (COMC [City]) and the individual Municipal Utility Districts 
(MUDs).  Where necessary, additional data was obtained from the Texas Commission on Environmental 
Quality (TCEQ) Central Registry and Drinking Water Watch databases, as well as the Environmental 
Protection Agency’s Enforcement and Compliance History Online (ECHO) database.  In general, a majority 
of the growth projection methods utilized in the 2011 Study (derived from the 2008 Joint Groundwater 
Reduction Plan [GRP]) were maintained for this Study. 
 
After 2011, several important projects were completed or undertaken within the region.  Specifically, the City 
completed a 10 million gallon per day (MGD) regional surface water treatment plant (SWTP) located in Sienna 
Plantation MUD #12.  This facility has allowed the City to reduce its dependence on groundwater in several 
of the adjacent MUDs.  An expansion is planned at the SWTP, which will increase the treatment capacity to 
20 MGD and further reduce groundwater use.  Similarly, a new water plant was constructed in Sienna 
Plantation MUD #4 that exclusively uses surface water from the regional SWTP.  On the wastewater side, a 
new wastewater treatment plant (WWTP) is currently being constructed in Sienna Plantation MUD #6.  
Smaller projects were also completed at the Quail Valley Utility District and Harris County MUD #122 WWTPs 
to rehabilitate and, in the case of Harris County, upgrade some of the existing equipment.  Aside from these 
changes, the landscape remains generally unchanged since 2011. 
 
Updating the projection statistics over the planning horizon (through 2040) began with assessing current 
connection data compared to equivalent 2018 projections from the 2011 Study.  Not surprisingly, estimates 
from 2011 differed from actual connection data.  Thus, the growth rates or timing of anticipate growth from 
the 2011 Planning Study were adjusted to reconcile the differences for each MUD.  These adjustments were 
then extended through 2040.  In several cases, updated projections were provided by independent 
engineering firms on behalf of the MUDs and incorporated into the updated statistics.  In general, the 
connection projections suggested that growth occurred more slowly than anticipated in the 2011 Planning 
Study. 
 
As with the connection projections, the population, water demand, and wastewater statistics were also lower 
compared to the estimates developed in the 2011 Planning Study.  In terms of population estimates, using 
an average of 3.07 persons per connection in accordance with the 2011 Planning Study resulted in an 
average population projection approximately 22% lower in 2040 relative to the equivalent figure in the 2011 
Planning Study.  When updated water demands were evaluated, the current data showed that total 
consumption for the MUDs participating in the Joint GRP averaged approximately 15,700 gallons per 
connection per month (GPCM).  Previously, the average consumption was higher at approximately 18,100 
GPCM but did not account for water demands in Fort Bend County (FBC) MUD #23 and #24 (Joint GRP 
participants) that were accounted for in the 2018 Study.  With less use in 2018 coupled with lower connection 
projections, the corresponding water demand projections were considerably less than the estimates in the 
2011 Planning Study.  From 2018 until 2040, the average water demand was approximately 23% lower than 
predicted over the same timeframe in the 2011 Planning Study.  As for wastewater demand, the current 
projections reported in this Study are even lower.  This was driven by a lower percentage of wastewater flow 
relative to water demand (approximately 50% on average) compared to the 60% observed in 2011.  As a 
result, wastewater demand from 2018–2040 averaged approximately 42% less with the updated data set 
compared to previous estimates for the same timeframe. 
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From a consolidation perspective, no significant changes were proposed for the water infrastructure relative 
to previous recommendations.  An emphasis on establishing inter-MUD water connections, constructing 
elevated storage tanks (ESTs), and using a limited number of regional water treatment plants (WTPs) is still 
warranted.  As such, and updated assessment of the water consolidation economics from the 2011 Planning 
Study was not performed. 
 
As for wastewater consolidation, five options were evaluated as part of this update.  The first option (Option 
1) consisted of maintaining the existing infrastructure with the exception of performing necessary 
rehabilitation and upgrade (R&U) or expansion and upgrade (E&U) projects at the WWTPs to address service 
life issues or build out capacity requirements.  In the subsequent options (Option 2–5), the number of WWTPs 
would be reduced to five regional plants, then four, then three, and finally two master regional plants.  In 
addition, for each option a hypothetical sub option was evaluated to divert flows from the Harris County MUD 
#122, Harris County Water Control and Improvement District (WC&ID)-Fondren Road, and Southwest Harris 
County MUD #1 WWTPs to the Fort Bend County WC&ID No. 2 WWTP, which lies outside the City’s 
Extraterritorial Jurisdiction (ETJ).  As requested by the City, operating and maintenance (O&M) costs for the 
network of MUD-owned levees throughout the study area were also accounted for in the wastewater 
consolidation cost analyses.  For Options 2 through 5, conceptual capital and O&M costs were also 
assembled for the anticipated infrastructure associated with the consolidation efforts.  Thereafter, a 30-year 
life cycle cost analysis was used to compare the options from an economic standpoint.  Of the options, 
utilizing the City’s Steep Bank / Flat Bank (SBFB) WWTP and the new WWTP in Sienna Plantation MUD #6 
as master regional WWTPs provided the lowest life-cycle cost (approximately $132M compared to $220M 
for Option 1).  In general, this finding is consistent with the 2011 Planning Study, which showed the lowest 
life cycle cost could be achieved by regionalizing to a single super-regional WWTP at the SBFB location. 
 
Finally, from an implementation stance, the City and MUDs must coordinate and come to an agreement if 
water and wastewater consolidation is to be successful and provide long-term value.  The 2008 Joint GRP 
provided some inertia for the water consolidation effort, whereas the wastewater side of the consolidation 
equation still merits consideration. 
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SECTION 1: INTRODUCTION AND BACKGROUND 
 
Historically, the City has relied on individual utility districts to provide water and wastewater (W&WW) services 
for residents and businesses within the city limits and ETJ.  Although this approach has ensured that utility 
needs are met, it has also resulted in duplication and inefficiencies across the community.  When the most 
recent regionalization study was issued in 2011, there were 24 WTPs and 11 WWTPs operating within the 
COMC’s ETJ.  In 2018, the statistics include two new WTPs and one new WWTP that is currently being 
constructed.  Two additional WTPs, located outside the COMC’s ETJ in FBC MUD #23, are also included in 
this updated Study because FBC MUD #23 and #24 are part of the Joint GRP (FBC MUD #24 receives 
groundwater from FBC MUD #23; however, the WWTP in FBC MUD #23 was not considered in the updated 
Study.  In addition, several wastewater improvement projects have been planned and/or completed since 
2011.   
 
1.1 Project Scope 

The primary objective addressed in this Study is how wastewater consolidation options might be 
accomplished and whether they are technically and economically feasible.  A majority of the 
information and findings from the 2011 Planning Study have not changed; however, several aspects 
have been updated to more accurately reflect 2018 conditions.  For example, current and projected 
connection and population statistics, as well as current and projected water and wastewater 
demands were compiled and compared to the forecasts from 2011.  In addition, the wastewater 
consolidation opportunities have been re-organized.  For this updated Study, the City also requested 
that O&M costs for the network of MUD-owned levees throughout the region be incorporated into the 
wastewater regionalization options presented later in this report.  Aside from these core topics, the 
updated information has intentionally been condensed relative to the 2011 Planning Study, and 
information not presented in this report should be solicited from the prior report. 
 

1.2 Participants and Study Area 

The study area includes the 31 individual utility districts that are listed in Table 1-1.  In general, all of 
the listed participants lie within the City’s ETJ.  The City and a majority of the utility districts are 
primarily located in Fort Bend County, but Harris County MUD #122, Harris County WC&ID-Fondren 
Road, and Southwest Harris County MUD #1 are located in Harris County.  A map of the study area 
is provided for reference in Appendix A. 
 
Excluding a small section of FBC MUD #23, both FBC MUD #23 and FBC MUD #24 are outside the 
ETJ.  Although water demands from the WTPs in these MUDs were evaluated in this Study, the 
Districts are not participants in this Study.  A detailed assessment of Fort Bend County WC&ID #2 
was also excluded because all of its WTPs and WWTPs are outside of the City’s ETJ, and any 
service connections that lie within the ETJ obtain utility services from FBC WC&ID #2. 
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Table 1-1: Regional Planning Participants 
Participant Name 

Blue Ridge West MUD Palmer Plantation MUD #2 
COMC Mustang Bayou USA Quail Valley Utility District 
First Colony MUD #9 Sienna Plantation Management District 
Fort Bend County MUD #26 Sienna Plantation MUD #1 
Fort Bend County MUD #42 Sienna Plantation MUD #2 
Fort Bend County MUD #46 Sienna Plantation MUD #3 
Fort Bend County MUD #47 Sienna Plantation MUD #4 
Fort Bend County MUD #48 Sienna Plantation MUD #5 
Fort Bend County MUD #49 Sienna Plantation MUD #6 
Fort Bend County MUD #115 Sienna Plantation MUD #7 
Fort Bend County MUD #129 Sienna Plantation MUD #10 
Fort Bend County MUD #149 Sienna Plantation MUD #12 
Harris County MUD #122 Sienna Plantation MUD #13 (The Woods) 
Harris County WC&ID - Fondren Road Southwest Harris County MUD #1 
Meadowcreek MUD Thunderbird Utility District (UD) 
Palmer Plantation MUD #1  

Note:  Fort Bend County MUD #23 and #24 are not included. 

 
1.3 Existing Water Treatment Facilities 

With two exceptions, the water treatment landscape across the City is relatively unchanged since 
2011.  Most notably in 2012, construction was completed on the first phase (Phase I) of the City’s 
regional SWTP.  During construction of the SWTP, transmission water lines were also installed to 
supply water to Sienna Plantation WTP #1 and #2.  Since 2012, additional transmission projects 
have been undertaken to provide surface water to several other MUDs in the study area.  In general, 
the surface water reduces dependence on groundwater at each of the receiving districts but does 
not completely eliminate the use of groundwater at these locations.  Design efforts for the second 
phase (Phase II) expansion of the SWTP began in the spring of 2017, with construction anticipated 
to begin in 2019.  When completed, Phase II will increase the Plant’s treatment capacity from 10 to 
20 MGD and help to lessen the City’s dependence on groundwater. 
 
In addition, a new water plant was constructed in Sienna Plantation MUD #4 (Sienna WTP No. 3).  
The Sienna WTP No. 3 utilizes a 600,000-gallon groundwater storage tank (GST) and 20,000 
Hydropneumatic Tank (HT).  The plant was completed in 2017 and currently provides drinking water 
to developments in Sienna Plantation MUD #4.  Unlike other WTPs in the adjacent districts, Sienna 
WTP No. 3 relies solely on surface water from the regional SWTP. 
 
A summary of the MUD WTP capacities is provided in Table 1-2 and the locations the WTPs are 
also shown in Appendix B.  As mentioned earlier, the two WTPs in FBC MUD #23 are also included 
since the District is part of the Joint GRP.  A list of WTPs and corresponding MUDs currently receiving 
water from the City’s regional SWTP is provided in Table 1-3. 
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Table 1-2: Existing MUD Water Plants and Capacities 

Number WTP Location 
Permitted 

Capacity, MGD 
1 Blue Ridge West MUD – WTP No. 1 1415 FM 2234 

3.168 
2 Blue Ridge West MUD – WTP  No. 2 903 Manor Glen 
3 COMC Regional SWTP 4655 1/2 Bees Creek Ct 10 
4 COMC Mustang Bayou USA – WTP No. 1 2880 Watts Plantation Dr. 3.159 
5 COMC Mustang Bayou USA – WTP No. 2 a 2775 Senior Rd. 1.440 
6 First Colony MUD #9 Ringrose Dr. 3.024 
7 Fort Bend County MUD #23 – WTP No. 1 1575 Rabb Rd. 

6.34 
8 Fort Bend County MUD #23 – WTP No. 2 2926 1/2 Valiant Elm St. 
9 Fort Bend County MUD #26 1812 Freshmeadow Drive 2.728 

10 Fort Bend County MUD #42 1819 1/2 Lake Winds 2.304 
11 Fort Bend County MUD #46 Sable River Drive 1.440 
12 Fort Bend County MUD #115 20425 University Blvd. 2.174 
13 Fort Bend County MUD #149 5603 1/2 Rising Walk Lane 0.648 
14 Harris County WC&ID - Fondren Road – WTP No. 1 11802 1/2 McClain Blvd. 

3.760 
15 Harris County WC&ID - Fondren Road – WTP No. 2 9380 S. Sam Houston Pkwy. W. 
16 Meadowcreek MUD 3100 N. Park 1.158 
17 Palmer Plantation MUD #1 Kenwick Street 2.138 
18 Palmer Plantation MUD #2 1603 Lake Olympia Pkwy. 1.728 
19 Quail Valley Utility District – WTP No. 1 2935 Blue Lakes Ln. 

8.524 20 Quail Valley Utility District – WTP No. 2 2143 Cartwright 
21 Quail Valley Utility District – WTP No. 3 1930 Rothwell 
22 Sienna Plantation MUD #2 – Sienna WTP No. 1 Murray Ct. 

7.380 
23 Sienna Plantation MUD #10 – Sienna WTP No. 2 9 Mile Lane 
24 Sienna Plantation MUD #4 – Sienna WTP No. 3 2024 ½ Scanlan Rd. 2.88 
25 Southwest Harris County MUD #1 7843 La Rochelle Cir. 0.748 
26 Thunderbird Utility District (System 1) – WTP No. 1 6605 Highway 6 

3.060 
27 Thunderbird Utility District (System 1) – WTP No. 2 3003 Glenn Lakes Dr. 
28 Thunderbird Utility District (System 2) – WTP No. 1 1455 Turtle Creek 0.959 

Total Permitted Capacity 68.76 
a Formerly Vicksburg Joint Powers 

 
Table 1-3: Regional SWTP Water Users 

WTPs Receiving Water from Regional SWTP Districts Served 

Fort Bend County MUD #115 
Residing District 

Fort Bend County MUD #129 
Fort Bend County MUD #149 Residing District only 
Fort Bend County MUD #46 Residing District only 
Sienna Plantation MUD #2 – Sienna WTP No. 1 Sienna Plantation Management District 

Sienna Plantation MUD #2, 3, 10, 12, and 13 Sienna Plantation MUD #10 – Sienna WTP No. 2 
Sienna Plantation MUD #4 – Sienna WTP No. 3 Residing District only 
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1.4 Existing Wastewater Treatment Facilities 

With few exceptions, the wastewater treatment scene remains unchanged in 2018.  Two of the 
WWTPs are City-owned (SBFB and Mustang Bayou [MB]), with the remaining WWTPs owned and 
operated by the MUDs (refer to Appendix A for approximate locations of the WWTPs).  Since 2011, 
two noteworthy wastewater projects were completed by Quail Valley Utility District (QVUD) and 
Harris County (HC) MUD #122.  In particular, QVUD performed minor rehabilitation of ancillary 
equipment at its WWTP.  Similarly, HC MUD #122 upgraded its WWTP around 2013 to replace the 
contact stabilization treatment process with an extended aeration treatment process.  However, the 
upgrade consisted of equipment modifications rather than complete replacement.  Treatment 
capacities at the rehabilitated QVUD and upgraded HC MUD #122 WWTPs were not affected.  
Accordingly, the permitted capacities the WWTPs are summarized in Table 1-4.  The capacities were 
obtained from the TCEQ Central Registry database.  A list of the MUDs served by each WWTP is 
also provided in Table 1-5. 
 
As noted in the 2011 Planning Study, a majority of the WWTPs are package treatment plants.  While 
package plants are attractive from a simplicity of design and ease of construction perspective, the 
plants themselves do not have long service lives.  In particular, the 2011 Planning Study estimated 
that all but the MB and SBFB WWTPs had remaining service lives of 5-10 years.  Seven years later, 
these facilities are at, or near the end of their intended service lives. 
 

Table 1-4: Existing Wastewater Treatment Plants 

Number WWTP Location 
Permitted 

Capacity, MGD 
1 Blue Ridge West MUD (BRW) 8103 Independence Blvd. 1.3 
2 COMC Mustang Bayou USA (MB) 3650 Trammel Fresno Rd. 0.95 
3 Fort Bend County MUD #26 (FBC #26) 1403 Lazy Spring Dr. 0.5 
4 Harris County MUD #122 (HC #122) 760 Cravens Rd. 0.25 

5 
Harris County WC&ID - Fondren Road  

(HC-Fondren) 
15164 E. Hampton Cr. 0.6 

6 Palmer Plantation MUD #1 (PP) 2415 Lake Olympia Pkwy. 0.6 
7 Quail Valley Utility District (QVUD) 2939 Blue Lakes Ln. 4.0 
8 Sienna Plantation MUD #10 (Sienna North) Discovery Ln. 0.902 
9 Sienna Plantation MUD #3 (Sienna South) 200 Waters Lake Blvd. 1.2 

10 Southwest Harris County MUD #1 (SWHC #1) 15103 East Hampton Cir. 0.40 
11 Steep Bank / Flat Bank (SBFB) 6310 Oilfield Rd. 3.0 

Total Permitted Capacity 13.7 
Notes:  
1. Permitted capacities were extracted from current TPDES permits obtained through the TCEQ’s Central Registry 
2. A new Sienna South WWTP is currently being constructed in Sienna Plantation MUD #6.  Once completed, the new Sienna South WWTP will 

have a permitted capacity of 1.8 MGD.  Flows from the existing Sienna South WWTP will be diverted to the new Sienna South WWTP and 
the existing Sienna South WWTP will be decommissioned and used as a transfer pump station. 

3. The WWTP in FBC MUD #24 was not included in this Study. 
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Table 1-5: MUD Allocations by Wastewater Treatment Plant  
WWTP Districts Served 

BRW Residing District only 

MB 
Residing District 

Fort Bend County MUD #47 and 48 
FBC #26 Residing District only 
HC #122 Residing District only 
HC-Fondren Residing District only 

PP 
Palmer Plantation MUD #1 and 2 

Fort Bend County MUD #49 

QVUD 
Residing District 
Thunderbird UD 
Meadowcreek 

Sienna North 
Residing District 

Sienna Plantation MUD #12 
Sienna Plantation Management District 

Sienna South 
Residing District 

Sienna Plantation MUD #1, 2, 4, 5, 6, 7, and 13 
SWHC #1 Residing District only 

SBFB 
First Colony MUD #9 

Fort Bend County MUD #42, 46, 115, 129, and 149 
 

1.5 Water and Wastewater Capital Improvement Plans 

Capital improvement plans (CIPs) were requested from the MUDs to examine significant 
improvements that are planned over the next five years.  The intent was to account for new water or 
wastewater treatment facilities that may impact the consolidation alternatives presented later in this 
report.   
 
Fort Bend County MUD #26, FBC MUD #49, Harris County WC&ID - Fondren Road, Meadowcreak 
MUD, Palmer Plantation (PP) MUD #1, QVUD, and Sienna Plantation MUD #1 all provided CIPs; 
although, not all of the plans were for the coming five years.  Regardless, a majority of the plans 
emphasized costs for various water and/or wastewater maintenance activities and relatively minor 
equipment replacement or repair costs.  Aside from the CIPs, the COMC is also in the conceptual 
planning phase for expansion of its MB WWTP from 0.95 to about 1.85 MGD. 
 
Sienna Plantation MUD #1 was the only district that reported a major project in the near future.  As 
of May 2018, approximately $30 million (M) in Texas Water Development Board (TWDB) funding 
was approved for the construction of a new south WWTP (located in Sienna Plantation MUD #6).1  
When completed the existing south WWTP (located in Sienna Plantation MUD #3) will be abandoned 
and the site will be used as a transfer station to pump wastewater to the new facility.  In addition, a 
portion of the funding has been allocated for conversion of the existing north WWTP (located in 
Sienna Plantation MUD #10) into a regional lift station to pump wastewater to the City’s Steep Bank 
/ Flat Bank WWTP.  If Sienna Plantation elects to transfer flows to the SBFB facility, the north WWTP 
would be abandoned.  Construction on the new south WWTP is anticipated to be completed in late 
2019 or early 2020. 

                                                      
1 TWDB press release available online at www.twdb.texas.gov/newsmedia/press_releases/2018/05/sienna.asp 
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SECTION 2: STUDY AREA STATISTICS 
 
A core objective of the 2018 Study was to determine updated connection and population projections, as well 
as the corresponding water and wastewater demands.  A majority of the updated statistics were provided by 
the utility districts; however, not all of the data were available at the time this report was updated.  In addition, 
it should be noted that the projections in this updated Study are largely based on growth rates from the 2011 
Planning Study, which were derived from the 2008 Joint GRP.  Actual development in certain areas, such as 
the MB area, have differed considerably.  As a result, the projections and demands should be confirmed with 
the individual utility districts if the data are to be used as engineering design criteria.  The 
connection/population projections and corresponding demands are presented separately below. 
 
2.1 Current and Projected Connections 

Although the previous projections were based on the 2008 Joint GRP and 2010 U.S. Census data, 
all of the MUDs except FBC MUD #23 and #24 (not included in the 2011 Study) reported connection 
counts in 2018 that differed from the equivalent projections from 2011.  Some of the MUDs grew 
more slowly than anticipated, while others reported stronger growth compared to earlier estimates.  
Alternatively, some MUDs saw no growth from 2010–2018 and others even appeared to contract.  
Excluding FBC MUD #23 and #24, examples of the growth conditions for the remaining MUDs are 
presented to discuss how the connection projections were prepared.   
 
In the case of faster or slower growth, the 2018 connection data from each utility district was 
compared to the equivalent projection from the 2011 Planning Study.  The growth rate from 2010–
2018 was adjusted up or down accordingly until the two connection counts agreed.  Once the 
adjusted growth rate for the 2010–2018 period was determined, the growth rate reported in the 2011 
Planning Study beyond 2018 was also adjusted by the same factor.  For example, the First Colony 
MUD #9 system in 2010 had 2,677 connections and was expected to have 2,757 connections in 
2018.  In reality, there were 2,685 connections reported in 2018, yielding an average growth rate of 
approximately 90% lower than originally projected.  Correspondingly, the growth rate beyond 2018 
was also decreased by 90%.  Similar adjustments were also made for the following MUDs: 
 

 FBC MUD #42, 49, and 149; 
 Harris County WC&ID - Fondren Road; 
 Palmer Plantation MUD #1 and 2; 
 Sienna Plantation (SP) Mgmt. District; and 
 SP MUD #4, 5, 6, 7, 10 and 12. 

 
Alternatively, the 2011 statistics estimated that several of the districts would experience growth from 
2010–2018 but reach build out or stop growing around 2018.  This was the case for Blue Ridge West 
MUD and FBC MUD #115, which had slightly fewer connections in 2018 than were originally 
projected in 2011.  In general, FBC MUD #46 and 129 also fell into this category, but each had 
considerably fewer connections than projected for 2018.  Similarly, the 2011 Planning Study 
indicated that SP MUD #2 and 3 were not expected to experience any growth through 2040, so the 
current connection data was maintained for the entire projection horizon.  For SP MUD #2 this 
assumption appeared to be appropriate in that the current connection data showed 1,781 
connections compared to an estimated 1,784 connections from the earlier study.  Sienna Plantation 
MUD #3 reported measurable growth, but the current connections were maintained through 2040 to 
provide continuity with the methods used in 2011 and correspondingly in the 2008 Joint GRP.   
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In some instances, the data indicated that quantifiable growth had taken place since 2010, even 
though growth was not originally projected until after 2018.  This was the case for FBC MUD #26, 
Thunderbird UD, QVUD, and SP MUD #13.  As a result, the anticipated growth beyond 2018 was 
shifted forward until the 2011 Planning Study connection data matched current conditions.  Then, 
the accelerated growth rate from 2010–2018 was determined and applied to the expected growth 
beyond 2018. 
 
Several of the utility districts also showed negligible or negative growth since 2010 but were originally 
projected to grow from 2010–2018.  Harris County MUD #122, Meadowcreek MUD, SP MUD #1, 
and SWHC MUD #1 fell into this category; however, the projected growth beyond 2018 in the 2011 
Planning Study was maintained for these MUDs. 
 
Finally, growth projections for the COMC MB area and FBC MUD #47 and #48 were not based on 
the previous 2011 Study growth rates.  Instead, updated projections were provided by Jones|Carter 
(J|C) and included current connection data for 2018 and a projected connection count in 2028.  To 
estimate the number of connections beyond 2028, the growth rate from 2018–2040 was assumed to 
be linear and extrapolated to predict future growth through 2040.  Although revised projections were 
available for these districts, the following general comparisons were made from the 2011 Study: 
 

 The COMC MB area grew slower than expected between 2010 and 2018, with a 2011 Study 
projection of 2,221 connections in 2018 compared to 984 current connections; 
 

 FBC MUD #47 also had slower growth from 2010–2018, with 942 connections anticipated 
by 2018 compared to an actual count of 651 connections; and 
 

 FBC MUD #48 grew faster since 2010, with 1,198 current connections as opposed to 668 
connections projected for 2018 in the 2011 Study. 
 

2.1.1 Fort Bend County MUD #23 and #24 

Unlike the 2011 Study, connection projections were also prepared for FBC MUD #23 and 
#24 because these MUDs are part of the Joint GRP and the data is necessary for the water 
demand projections presented later in this Study.  For these MUDs, connection projections 
were based on data provided by the MUD Engineering Firm.  The connection projections for 
FBC MUD #23 and #24 were provided in five-year increments beginning with 2020 and 
ending in 2040. 
 

2.1.2 Build Out Projections 

With the exception of FBC MUD #23, #24, and #48 and the COMC MB area, the build out 
projections from the 2011 Planning Study were retained in the updated projections.  Since 
the J|C 2028 projection for FBC MUD #48 (1,671 connections) was greater than the 
corresponding build out projection in the 2011 Study, the 2028 value was used instead of 
the 1,370 connections listed the 2011 Study.  Conversely, the projection from the 2011 Study 
for the COMC MB area (12,273 connections) was reduced by approximately 32% to reflect 
the slower growth in that area than previously expected.  Thus, an estimated 3,900 
connections at build out was assumed for the MB area.  Build out projections for FBC MUD 
#23 and #24 were estimated from the data provided by the MUD Engineering firm. 
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2.1.3 Results 

When all of the projection adjustments were completed, slower growth was the overarching 
trend.  Excluding FBC MUD #23 and #24, the current connection count in 2018 (34,786 
connections) was approximately 6% lower than the 2011 Planning Study projection of 
36,988 connections in 2018.  Beyond 2020, the gap widens and by 2040, the updated 
projections are approximately 22% lower than the corresponding connection forecasts from 
the 2011 Planning Study.2  The updated connection projections are summarized in Table 2-
1. 

 

                                                      
2 Percentage calculated as the difference between the current and equivalent 2011 Planning Study value divided by the 
2011 Planning Study value. 
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Table 2-1: 2018 Connections and Projections 

District 
Estimated 2018 Connections 

from 2011 Planning Study 
2018 Current 

Connections a 2020 2025 2030 2035 2040 
Build 
Out 

Blue Ridge West MUD 2,507 2,482 2,482 2,482 2,482 2,482 2,482 2,509 
COMC Mustang Bayou USA 2,221 984 b 1,198 1,733 2,268 2,803 3,338 3,900 
First Colony MUD #9 2,757 2,685 c 2,687 2,692 2,697 2,702 2,707 3,300 
Fort Bend County MUD #23 na 4,480 d 4,613 4,703 4,792 4,792 4,792 4,792 
Fort Bend County MUD #24 na 887 d 933 1,533 2,150 2,725 3,300 3,300 
Fort Bend County MUD #26 1,486 1,502 c 1,507 1,518 1,529 1,540 1,552 2,145 
Fort Bend County MUD #42 1,471 1,350 c 1,362 1,391 1,421 1,450 1,479 1,507 
Fort Bend County MUD #46 1,035 784 784 784 784 784 784 1,073 
Fort Bend County MUD #47 942 651 b 700 822 944 1,000 1,000 1,000 
Fort Bend County MUD #48 668 1,198 b 1,293 1,529 1,671 1,671 1,671 1,671 
Fort Bend County MUD #49 362 347 c 349 354 359 364 369 396 
Fort Bend County MUD #115 580 571 571 571 571 571 571 580 
Fort Bend County MUD #129 1,550 1,461 1,461 1,461 1,461 1,461 1,461 1,550 
Fort Bend County MUD #149 1,480 1,247 1,529 1,700 1,700 1,700 1,700 1,700 
Harris County MUD #122 522  409 c 437 507 577 647 713 714 
Harris County WC&ID - Fondren Road 1,202 1,021 c 1,022 1,025 1,028 1,031 1,034 1,566 
Meadowcreek MUD 939 848 852 862 872 882 892 985 
Palmer Plantation MUD #1 700 652 654 659 664 669 674 798 
Palmer Plantation MUD #2 890 821 825 835 845 855 865 1,000 
Quail Valley Utility District 4,427 4,439 4,443 4,453 4,463 4,473 4,483 4,514 
Sienna Plantation Management District 120 155 206 332 453 453 453 453 
Sienna Plantation MUD #1 19 14 14 15 16 18 20 25 
Sienna Plantation MUD #2 1,784 1,781 1,781 1,781 1,781 1,781 1,781 1,781 
Sienna Plantation MUD #3 2,455 2,614 2,614 2,614 2,614 2,614 2,614 2,614 
Sienna Plantation MUD #4, 5, 6, & 7 1,800 815 1,177 2,536 3,894 5,252 6,611 10,000 
Sienna Plantation MUD #10 1,916 2,113 2,222 2,433 2,433 2,433 2,433 2,433 
Sienna Plantation MUD #12 403 1,256 1,439 1,439 1,439 1,439 1,439 1,439 
Sienna Plantation MUD #13 (The Woods) 55  114 224 499 774 1,049 1,194 1,194 
Southwest Harris County MUD #1 779 528 591 749 906 1,064 1,064 1,315 
Thunderbird Utility District 1,918 1,944 1,951 1,969 1,986 1,986 1,986 1,986 

Total (excluding FBC MUD #23 & #24) 36,988 34,786 36,373 39,745 42,632 45,174 47,369 54,148 
Total from 2011 Study (excluding FBC MUD #23 & #24) 39,835 47,603 54,622 59,133 60,539 62,365 

Note: Build out projections in this Study are lower than those reported in the 2011 Study due to a significantly decreased estimate for the COMC MB area. 
na = not applicable 
a District-provided records data unless noted otherwise 
b Data provided by Jones|Carter 
c Obtained from TCEQ Drinking Water Watch Website available online at http://dww2.tceq.texas.gov/DWW/ 
d Data provided by MUD Engineer 
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2.2 Current and Projected Population 

All of the updated population data provided by the MUDs originated from the TCEQ’s Drinking Water 
Watch (DWW) website.  Once compiled and compared to the current connection data for 2018, an 
average of 2.85 persons per connection was obtained.  According to the 2008 Joint GRP and 2011 
Planning Study, historical rates have been closer to 3.04 and 3.07 persons per connection, 
respectively.  Given the sharp discrepancy between the current and historical rates, 3.07 persons 
per connection was maintained for the updated population projections listed in Table 2-2.  Population 
statistics were not prepared for FBC MUD #23 or #24. 
 

Table 2-2: 2018 Population Projections 

District 
2018 Current 
Population 2020 2025 2030 2035 2040 

Build 
Out 

Blue Ridge West MUD 7,620 7,620 7,620 7,620 7,620 7,620 7,703 
COMC Mustang Bayou USA 3,021 3,678 5,320 6,963 8,605 10,248 11,983 
First Colony MUD #9 8,243 8,249 8,264 8,280 8,295 8,310 10,131 
Fort Bend County MUD #26 4,611 4,625 4,659 4,694 4,729 4,763 6,585 
Fort Bend County MUD #42 4,145 4,181 4,271 4,361 4,451 4,541 4,626 
Fort Bend County MUD #46 2,407 2,407 2,407 2,407 2,407 2,407 3,294 
Fort Bend County MUD #47 1,999 2,148 2,523 2,897 3,069 3,069 3,070 
Fort Bend County MUD #48 3,678 3,968 4,694 5,130 5,130 5,130 5,130 
Fort Bend County MUD #49 1,065 1,071 1,087 1,102 1,117 1,133 1,216 
Fort Bend County MUD #115 1,753 1,753 1,753 1,753 1,753 1,753 1,781 
Fort Bend County MUD #129 4,485 4,485 4,485 4,485 4,485 4,485 4,759 
Fort Bend County MUD #149 3,828 4,693 5,219 5,219 5,219 5,219 5,219 
Harris County MUD #122 1,256 1,342 1,556 1,771 1,986 2,189 2,192 
Harris County WC&ID - Fondren Road 3,134 3,138 3,148 3,156 3,165 3,173 4,808 
Meadowcreek MUD 2,603 2,616 2,646 2,677 2,708 2,738 3,024 
Palmer Plantation MUD #1 2,002 2,008 2,023 2,038 2,054 2,069 2,450 
Palmer Plantation MUD #2 2,520 2,533 2,563 2,594 2,625 2,656 3,070 
Quail Valley Utility District 13,628 13,640 13,671 13,701 13,732 13,763 13,858 
Sienna Plantation Management District 476 631 1,019 1,391 1,391 1,391 1,391 
Sienna Plantation MUD #1 43 43 46 49 55 61 77 
Sienna Plantation MUD #2 5,468 5,468 5,468 5,468 5,468 5,468 5,468 
Sienna Plantation MUD #3 8,025 8,025 8,025 8,025 8,025 8,025 8,025 
Sienna Plantation MUD #4, 5, 6, & 7 2,502 3,614 7,784 11,954 16,124 20,294 30,700 
Sienna Plantation MUD #10 6,487 6,822 7,469 7,469 7,469 7,469 7,469 
Sienna Plantation MUD #12 3,856 4,418 4,418 4,418 4,418 4,418 4,418 
Sienna Plantation MUD #13 (The Woods) 350 688 1,532 2,376 3,220 3,666 3,666 
Southwest Harris County MUD #1 1,621 1,815 2,300 2,782 3,267 3,267 4,037 
Thunderbird Utility District 5,968 5,990 6,043 6,097 6,097 6,097 6,097 

Total 106,793 111,666 122,016 130,879 138,684 145,422 166,234 
Note:  Current population projections were determined assuming 3.07 persons per connection. 
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Because 3.07 persons per connection was used for the updated data set, the previous projections 
from 2011 and updated 2018 projections differed by the same percentages summarized earlier in 
the Current and Projected Connections section.  Similarly, the updated 2018 projections were 
generally lower than the original 2008 Joint GRP projections, with differences averaging 
approximately 7%.  Conversely, the current projections were approximately 12 and 22% higher in 
2020 and 2030, respectively, than the population projections from the TWDB.  The population data 
from the various sources are presented in Table 2-3. 
 

Table 2-3: Population Projections Comparison 
Source 2018 2020 2025 2030 2035 2040 

2008 Joint GRP 121,164 127,887 147,732 166,282 na na 
TWDB na 106,669 na 125,545 na 142,770 
2011 Planning Study  113,554 122,293 146,141 167,690 181,538 185,855 
Current Study 106,793 111,666 122,016 130,879 138,684 145,422 

 
2.3 Current and Projected Water Demand 

In general, a majority of the utility districts provided updated water usage data.  This data was used 
in conjunction with the current connection data for 2018 to determine average monthly demands for 
each participating district in the Joint GRP (including FBC MUD #23 and #24) on a GPCM basis.  
Current data from HC MUD #122, SP Management District, SP MUD #1 and 13, and SWHC MUD 
#1 was not available at the time this report was assembled.  Consequently, data for these districts 
was derived from the 2011 Planning Study. 
 
Neglecting the effects FBC MUD #23 and #24, a majority of the districts had lower average monthly 
demands in 2018 compared to the equivalent average monthly demands from 2011.  On average, 
approximately 18,100 GPCM was reported in the 2011 Study, whereas approximately 16,000 GPCM 
was currently used.  Coupled with the lower connection projections, the projected water demands 
through 2040 were also considerably lower compared to their equivalent projections from the 
previous study.  Specifically, the current demands averaged nearly 31% lower for 2018–2040.  When 
water usage in FBC MUD #23 and #24 are accounted for, the average monthly demand decreases 
slightly to approximately 15,700 GPCM, resulting in demands that average approximately 23% lower 
for 2018–2040.  Updated water projections are provided in Table 2-4. 
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Table 2-4: Current and Projected Monthly Water Demands 

District 
GPCM  

(2018 Estimate from 2011 Study) 
GPCM  

(Current) 
Monthly Water Demand, Gallons 

2018 2020 2025 2030 2035 2040 Build Out 
Blue Ridge West MUD 11,538 7,888 19,576,833 19,576,833 19,576,833 19,576,833 19,576,833 19,576,833 19,789,796 
COMC Mustang Bayou USA 11,873 26,046 25,629,333 31,203,192 45,137,840 59,072,488 73,007,136 86,941,783 101,579,675 
First Colony MUD #9 12,372 10,603 28,469,833 28,491,040 28,544,056 28,597,073 28,650,089 28,703,106 34,990,857 
Fort Bend County MUD #23 & #24 na 7,455 40,011,667 41,346,134 46,490,172 51,753,492 56,040,190 60,326,888 60,326,888 
Fort Bend County MUD #26 8,393 6,675 10,025,833 10,055,871 10,130,964 10,206,058 10,281,152 10,356,245 14,317,851 
Fort Bend County MUD #42 12,825 11,029 14,888,667 15,018,253 15,342,220 15,666,186 15,990,152 16,314,119 16,620,163 
Fort Bend County MUD #46 16,620 14,007 10,981,292 10,981,292 10,981,292 10,981,292 10,981,292 10,981,292 15,029,242 
Fort Bend County MUD #47 12,783 9,736 6,337,917 6,813,017 8,000,768 9,188,519 9,731,769 9,731,769 9,735,663 
Fort Bend County MUD #48 12,783 6,460 7,738,667 8,349,750 9,877,458 10,794,083 10,794,083 10,794,083 10,794,083 
Fort Bend County MUD #49 26,448 9,194 3,190,333 3,208,721 3,254,692 3,300,662 3,346,632 3,392,602 3,640,841 
Fort Bend County MUD #115 22,008 19,926 11,377,667 11,377,667 11,377,667 11,377,667 11,377,667 11,377,667 11,556,999 
Fort Bend County MUD #129 22,008 13,046 19,059,533 19,059,533 19,059,533 19,059,533 19,059,533 19,059,533 20,220,586 
Fort Bend County MUD #149 11,873 7,663 9,556,083 11,713,559 13,027,539 13,027,539 13,027,539 13,027,539 13,027,539 
Harris County MUD #122 8,190 10,453 4,275,180 4,567,857 5,299,551 6,031,244 6,762,938 7,452,820 7,463,273 
Harris County WC&ID - Fondren Road 6,750 7,766 7,929,500 7,937,811 7,964,118 7,985,063 8,006,008 8,026,953 12,162,191 
Meadowcreek MUD 8,762 7,197 6,102,917 6,131,704 6,203,672 6,275,641 6,347,609 6,419,577 7,088,883 
Palmer Plantation MUD #1 26,448 12,862 8,386,083 8,411,808 8,476,118 8,540,428 8,604,739 8,669,049 10,263,949 
Palmer Plantation MUD #2 14,003 14,247 11,696,583 11,753,570 11,896,038 12,038,505 12,180,973 12,323,440 14,246,752 
Quail Valley Utility District 10,940 7,301 32,410,167 32,439,372 32,512,384 32,585,396 32,658,409 32,731,421 32,957,759 
Sienna Plantation Management District 64,350 49,819 7,722,000 10,242,273 16,542,956 22,568,168 22,568,168 22,568,168 22,568,168 
Sienna Plantation MUD #1 81,425 110,505 1,547,075 1,547,075 1,657,580 1,768,086 1,989,096 2,210,107 2,762,634 
Sienna Plantation MUD #2 14,618 12,788 22,776,083 22,776,083 22,776,083 22,776,083 22,776,083 22,776,083 22,776,083 
Sienna Plantation MUD #3 14,618 10,424 27,248,850 27,248,850 27,248,850 27,248,850 27,248,850 27,248,850 27,248,850 
Sienna Plantation MUD #4, 5, 6, & 7 14,618 9,210 7,506,307 10,842,444 23,352,956 35,863,469 48,373,981 60,884,494 92,101,932 
Sienna Plantation MUD #10 14,618 10,379 21,931,750 23,065,031 25,253,170 25,253,170 25,253,170 25,253,170 25,253,170 
Sienna Plantation MUD #12 14,618 16,859 21,175,250 24,260,497 24,260,497 24,260,497 24,260,497 24,260,497 24,260,497 
Sienna Plantation MUD #13 (The Woods) 14,618 7,053 803,990 1,579,770 3,519,219 5,458,669 7,398,119 8,420,737 8,420,737 
Southwest Harris County MUD #1 5,310 7,832 4,135,428 4,630,426 5,867,922 7,097,585 8,335,080 8,335,080 10,299,409 
Thunderbird Utility District 10,344 10,244 19,914,917 19,986,627 20,165,902 20,345,177 20,345,177 20,345,177 20,345,177 

Total - - 412,405,739 434,616,062 483,798,052 528,697,457 564,972,964 598,509,085 671,849,650 
Equivalent Daily Flow, MGD - - 13.6 14.3 15.9 17.4 18.6 19.7 22.1 

na = not applicable 
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2.3.1 TCEQ Regulatory Requirements 

As the City and its associated utility districts continue to grow, it is important that water 
demands be monitored and periodically assessed to ensure compliance with TCEQ 
requirements.  In the absence of an Alternative Capacity Requirement (ACR), the TCEQ 
requires that a water production facility must have sufficient capacity to supply 0.6 gallons 
per minute (gpm) per connection.3  By comparison, the current average demand for all of 
the districts within the study area was approximately 0.36 gpm per connection.  Given the 
difference, monthly water demands based on TCEQ requirements are substantially higher 
as shown in Table 2-5. 
 

Table 2-5: TCEQ vs. Actual Water Demand Projections 

Basis 
Monthly Water Demand, gallons 

2018 2020 2025 2030 2035 2040 Build Out 
TCEQ 

Requirement 
1,055,115,720 1,101,643,167 1,208,368,769 1,302,792,714 1,384,719,437 1,457,505,976 1,635,667,200 

2018 
Projections 

412,405,739 434,616,062 483,798,052 528,697,457 564,972,964 598,509,085 671,849,650 

Difference 642,709,981 667,027,106 724,570,717 774,095,257 819,746,473 858,996,891 963,817,550 
Equivalent 

MGD a 21.1 21.9 23.8 25.4 27.0 28.2 31.7 
a Based on the difference 

 
The TCEQ-based water projections were assembled to compare current demands with 
regulatory requirements and should not be interpreted as a capacity assessment.  Instead, 
a separate analysis may be justified to determine if the difference between the TCEQ and 
actual projections warrants an ACR application. 
 

2.3.2 Groundwater Reduction Regulatory Requirements 

In accordance with the Fort Bend Subsidence District, which resulted in the 2008 Joint GRP, 
the City and MUDs are required to reduce groundwater usage in two tiers.  By 2013, 
groundwater cannot make up more than 70% of the total water demand in the region.  This 
is reduced further in 2025 to 40%.4  Using the demands presented earlier in Table 2-4, the 
corresponding Joint GRP requirements are summarized in Table 2-6. 
 
 
 
 
 
 
 
 
 
 
 

                                                      
3 Title 30 of the Texas Administrative Code (TAC) Chapter 290.42 and 290.45 
4 Fort Bend Subsidence District 2013 Regulatory Plan available online at https://fortbendsubsidence.org/documents/ 
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Table 2-6: Water Demand Projections and Joint GRP Requirements by Water Source 

Parameter 
2018 

(Current) 
2020 2025 2030 2035 2040 

Total daily water demand, MGD 13.56 14.29 15.91 17.38 18.57 19.68 
Joint GRP conversion requirement, % 

Groundwater 70 70 40 40 40 40 
Surface water & alternate supply 30 30 60 60 60 60 

Water distribution, MGD 
Groundwater 9.49 10.00 6.36 6.95 7.43 7.87 
Surface water & alternate supply 4.07 4.29 9.54 10.43 11.14 11.81 

 
Details regarding how the City achieves the Joint GRP are beyond the scope of this Study.  
Instead the data presented above are for information purposes only. 
 

2.4 Current and Projected Wastewater Production 

In accordance with the 2011 Planning Study, wastewater demands were determined by first 
estimating the percentage of wastewater demand relative to water demand for each WWTP’s service 
area (on a GPCM basis).  Updated wastewater demands at a majority of the WWTPs were provided 
by the utility districts (except for FBC MUD #23 and #24 that were not evaluated in this section); 
however, recent data was not available from the following plants: 
 

 Blue Ridge West MUD; 
 COMC Mustang Bayou USA; 
 Harris County MUD #122; 
 Southwest Harris County MUD #1; and 
 Steep Bank / Flat Bank. 

 
For these districts and facilities, current data over the last year was extracted from the Environmental 
Protection Agency’s ECHO database.  Water demand data was also unavailable for HC MUD #122 
and SWHC MUD #1 so equivalent 2018 data was pulled from the 2011 Planning Study. 
 
On average, the current wastewater demand accounts for approximately 50% of the water demand 
as summarized in Table 2-7.  This figure was multiplied by the water demand projections to determine 
projected wastewater demands for each district, which are provided in Table 2-7.  Overall, the 
wastewater demands averaged roughly 42% lower than the corresponding projections from 2011 for 
the 2018–2040 time period. 
 
 
 
 
 
 
 
 
 
 



Enprotec / Hibbs & Todd, Inc.  City of Missouri City, Texas 
January 2019 2-10 – DRAFT Regional Water & Wastewater Planning Study Update 

Table 2-7: Current Wastewater Demand as a Percentage of Water Demand 

WWTP 
Average Daily 

Flow, MGD 

Total 
Connections 

Served 

Wastewater 
Demand, 

GPCM 

Water 
Demand, 

GPCM 

Wastewater 
Demand vs Water 

Demand, % 
BRW 0.666 2,482 8,157 7,888 103 
MB 0.630 2,833 6,759 14,080 48 
FBC #26 0.326 1,502 6,605 6,675 99 
HC #122 0.083 409 6,154 10,453 59 
HC-Fondren 0.229 1,021 6,825 7,766 88 
PP 0.282 1,820 4,721 12,101 39 
QVUD 1.641 7,231 6,901 8,247 84 
Sienna North 0.782 3,524 6,760 25,686 26 
Sienna South 1.002 5,338 5,709 29,996 19 
SWHC #1 0.102 528 5,859 7,832 75 
SBFB 2.001 8,098 7,515 12,712 59 

Total 7.74 34,786 - - - 
Average 0.704 - 6,542 13,040 50 a 

Note: Average daily flow for BRW, MB, HC #122, SWHC #1, and SBFB determined as 2018 Monthly WW demand (from 2011 
Study) x 12 months/year ÷ 365 days/year. 
a Calculated as the average wastewater demand GPCM divided by the average water demand GPCM 
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Table 2-8: Projected Wastewater Demands 

District 
Monthly Wastewater Demand, gallons 

2018 2020 2025 2030 2035 2040 Build Out 
Blue Ridge West MUD 9,822,027 9,822,027 9,822,027 9,822,027 9,822,027 9,822,027 9,928,874 
COMC Mustang Bayou USA 12,858,668 15,655,167 22,646,414 29,637,662 36,628,909 43,620,157 50,964,233 
First Colony MUD #9 14,283,795 14,294,435 14,321,034 14,347,633 14,374,232 14,400,831 17,555,502 
Fort Bend County MUD #26 5,030,129 5,045,200 5,082,875 5,120,551 5,158,227 5,195,903 7,183,507 
Fort Bend County MUD #42 7,469,895 7,534,911 7,697,450 7,859,989 8,022,529 8,185,068 8,338,616 
Fort Bend County MUD #46 5,509,499 5,509,499 5,509,499 5,509,499 5,509,499 5,509,499 7,540,424 
Fort Bend County MUD #47 3,179,840 3,418,205 4,014,120 4,610,035 4,882,592 4,882,592 4,884,546 
Fort Bend County MUD #48 3,882,619 4,189,210 4,955,687 5,415,573 5,415,573 5,415,573 5,415,573 
Fort Bend County MUD #49 1,600,644 1,609,870 1,632,934 1,655,998 1,679,062 1,702,126 1,826,671 
Fort Bend County MUD #115 5,708,367 5,708,367 5,708,367 5,708,367 5,708,367 5,708,367 5,798,341 
Fort Bend County MUD #129 9,562,489 9,562,489 9,562,489 9,562,489 9,562,489 9,562,489 10,145,009 
Fort Bend County MUD #149 4,794,448 5,876,890 6,536,136 6,536,136 6,536,136 6,536,136 6,536,136 
Harris County MUD #122 2,144,930 2,291,771 2,658,874 3,025,977 3,393,080 3,739,205 3,744,450 
Harris County WC&ID - 
Fondren Road 

3,978,364 3,982,533 3,995,732 4,006,241 4,016,749 4,027,257 6,101,976 

Meadowcreek MUD 3,061,936 3,076,379 3,112,487 3,148,595 3,184,702 3,220,810 3,556,612 
Palmer Plantation MUD #1 4,207,439 4,220,345 4,252,611 4,284,877 4,317,142 4,349,408 5,149,596 
Palmer Plantation MUD #2 5,868,373 5,896,964 5,968,443 6,039,921 6,111,399 6,182,878 7,147,835 
Quail Valley Utility District 16,260,726 16,275,379 16,312,011 16,348,642 16,385,274 16,421,905 16,535,463 
Sienna Plantation 
Management District 

3,874,257 5,138,721 8,299,880 11,322,830 11,322,830 11,322,830 11,322,830 

Sienna Plantation MUD #1 776,194 776,194 831,636 887,078 997,963 1,108,848 1,386,060 
Sienna Plantation MUD #2 11,427,145 11,427,145 11,427,145 11,427,145 11,427,145 11,427,145 11,427,145 
Sienna Plantation MUD #3 13,671,207 13,671,207 13,671,207 13,671,207 13,671,207 13,671,207 13,671,207 
Sienna Plantation MUD #4, 5, 
6, & 7 

3,766,041 5,439,837 11,716,572 17,993,306 24,270,041 30,546,776 46,209,090 

Sienna Plantation MUD #10 11,003,528 11,572,114 12,669,941 12,669,941 12,669,941 12,669,941 12,669,941 
Sienna Plantation MUD #12 10,623,980 12,171,900 12,171,900 12,171,900 12,171,900 12,171,900 12,171,900 
Sienna Plantation MUD #13 
(The Woods) 

403,375 792,597 1,765,652 2,738,706 3,711,761 4,224,826 4,224,826 

Southwest Harris County MUD 
#1 

2,074,814 2,323,163 2,944,035 3,560,978 4,181,850 4,181,850 5,167,387 

Thunderbird Utility District 9,991,649 10,027,627 10,117,573 10,207,518 10,207,518 10,207,518 10,207,518 
Total 186,836,377 197,310,145 219,404,728 239,290,819 255,340,143 270,015,071 306,811,268 
Equivalent Daily Flow, MGD 6.1 6.5 7.2 7.9 8.4 8.9 10.1 

Notes:  
1. Current population projections were determined assuming 3.07 persons per connection. 
2. The build out projection for Mustang Bayou is the result of the large build out connection estimate (12,273 connections) compounded by the high average water 

usage (26,046 GPCM) for the area. 

 
Currently, 6.1 MGD of wastewater demand accounts for approximately 45% of the total treatment 
capacity (13.7 MGD) within area.  At build-out, the updated figure (8.1 MGD) corresponds to 
approximately 74% of the existing treatment capacity.   
 



Enprotec / Hibbs & Todd, Inc.  City of Missouri City, Texas 
January 2019 2-12 – DRAFT Regional Water & Wastewater Planning Study Update 

2.5 Levee Infrastructure 

In an effort to prevent flooding during major storm events, the City maintains a large network of 
levees throughout the region.  From an O&M perspective, the City and MUDs coordinate activities 
associated with maintaining the levee system such as mowing, erosion control, and inspection.  
Based on data provided by the City, the MUD-owned levees included in this study span 
approximately 18,800 ft (3.6 miles) as summarized in Table 2-9.  A map of the MUD-owned levees 
and other levees throughout the City is provided for reference in Appendix C. 
 

Table 2-9: Existing MUD-Owned Levee Infrastructure 

Nearby District 
Levee Length, 

feet 
Fort Bend County MUD #46 6,772 
Fort Bend County MUD #49 10,236 
Palmer Plantation MUD #1 1,815 

Total 18,823 
 

Although a relatively short section of levee also cuts through the FBC WC&ID #2 area, this portion 
of the levee infrastructure was excluded from consideration in this Study. 
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SECTION 3: WATER TREATMENT AND DISTRIBUTION ALTERNATIVES 
 
Excluding changes already imparted by the City’s regional SWTP and transmission water lines to the 
receiving utility districts, the water treatment and distribution alternatives highlighted in 2011 have not 
changed.  For example, the previous Study identified opportunities regarding the following general options: 
 

 Establishing new or utilizing existing interconnects between the districts to improve pressure control, 
water quality, and fire protection, as well as to provide water service to undeveloped areas and to 
facilitate the transition from groundwater to surface water at several of the districts. 
 

 Installing ESTs across the study area to improve pressure control for those districts relying on 
groundwater and to buffer surface water flows for those districts receiving water from the regional 
SWTP. 
 

 Using a regional SWTP vs. multiple small SWTPs to reduce the City’s dependence on groundwater. 
 

As emphasized in 2011, continued efforts to transition from groundwater to surface water will also require 
that many of the utility districts replace their chlorine disinfection systems with chloramine-based disinfection 
systems. 
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SECTION 4: WASTEWATER COLLECTION AND TREATMENT ALTERANTIVES 
 
Although much of the existing WWTP infrastructure remains unchanged since 2011, several noteworthy 
projects have been undertaken.  A new, 1.8 MGD Sienna South (new Sienna South) WWTP is being 
constructed in Sienna Plantation MUD #6.  At build out, the new Sienna South WWTP will be expanded to 
3.5 MGD.  Once completed, flows will be diverted from the existing Sienna South WWTP plant in Sienna 
Plantation MUD #3 to the new WWTP, and the existing south plant will be decommissioned and converted 
into a transfer station.  Initially when the 1.8 MGD new Sienna South WWTP begins operations, the total 
treatment capacity for the region will increase from 13.7 MGD to 14.3 MGD.  Similarly, diverting wastewater 
from the Sienna North WWTP to the City’s Steep Bank / Flat Bank WWTP is being considered by Sienna 
Plantation MUD #10 and City.  If pursued, the existing Sienna North WWTP will be converted into a transfer 
station and the SBFB facility would be expanded to accommodate the added demand.5  Minor equipment 
improvements were also completed at the QVUD plant.  Finally, Harris County MUD #122 completed an 
upgrade of the WWTP to replace the contact stabilization basin with an extended aeration basin to maintain 
compliance with nitrogen discharge limits that were implemented at the facility. 
 
A majority of the WWTPs are still independently owned and operated by the different utility districts.  While 
demands are currently being met, the existing infrastructure is not well suited for long-term demands.  Many 
of the package-type treatment plants are at, or near the end of their intended service life. 
 
Unlike 2011, in which alternatives were presented on a plant-by-plant basis, the options presented in this 
Study are organized by the extent of consolidation across the study area.  In general, the options represent 
independent scenarios, but each includes a common sub-option that would consist of transferring flows from 
the HC #122, HC-Fondren, and SWHC #1 WWTPs to the Fort Bend County WC&ID #2 (WC&ID #2) WWTP, 
which lies outside the City’s ETJ.  To accomplish this, flows from SWHC #1 would be diverted to HC-Fondren, 
which would also be diverted to HC #122.  Finally, the combined wastewater at HC #122 would be diverted 
to the WC&ID #2 WWTP.  Excluding SWHC #1, the WWTPs at each of the northern districts would ultimately 
be abandoned and replaced with pump stations (PSs) to accommodate the flow diversions.  For simplicity, a 
description of the sub option is not repeated for each of the options presented below.  In addition, the WWTP 
in FBC MUD #23, as well as the wastewater demands for FBC MUD #23 and #34 were not included in any 
of the consolidation analyses. 
 
In addition, O&M costs for the MUD-owned levee infrastructure were accounted for in the O&M costs 
presented in each consolidation option.  Assuming $57 per foot of levee (provided by the City), an estimated 
$1,072,900 per year is needed to maintain the MUD-owned levee infrastructure.  Of this, PP MUD #1 and 
FBC MUD #49 (associated with the PP WWTP) account for $686,900 and FBC MUD #46 (associated with 
the SBFB WWTP) accounts for $386,000.  
 
4.1 Option 1 – Retain Existing WWTPs 

For this option, regional consolidation would not be pursued with the exception of transferring flows 
from the existing Sienna South WWTP to the new Sienna South WWTP.  Although regionalization 
opportunities would simplify the treatment landscape and provide economies of scale, one key 
advantage to retaining the existing infrastructure lies in the inherent treatment flexibility from one 
service area to the next.  For example, when previous improvements were made at the HC-Fondren 
WWTP, flows were temporarily transferred to the adjacent SWHC #1 WWTP.  By contrast, 

                                                      
5 http://www.twdb.texas.gov/newsmedia/press_releases/2018/05/sienna.asp 
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maintaining separate, smaller WWTPs leads to higher O&M costs, as well as higher overall costs in 
general.  At a minimum, the existing WWTPs would require a R&U or E&U project to extend service 
life, address current and build out capacity limitations, and remedy solids handling limitations. 
 
4.1.2 Projected Total Life Cycle Costs 

Aside from the implications of the new Sienna South, MB, and SBFB WWTPs, the updated 
cost analysis for Option 1 utilized the R&U Opinion of Probable Project Cost (OPPC) and 
annual O&M costs from the 2011 Planning Study after adjusting for current daily plant flows 
and correcting for inflation (and incorporating pro-rated O&M costs for the levee 
infrastructure).  The OPPC, annual O&M costs, and 30-year life cycle costs (using an interest 
rate of 3.0%) are summarized in Table 4-1. 
 

Table 4-1: Cost Analysis for Option 1  

Item WWTP Description of Improvements OPPC, $ 
Annual O&M 

Cost, $ 
30-Year Life 

Cycle Cost, $ a 
1 BRW R&U, including solids improvements 14,043,000 402,000 22,159,000 

2 MB b E&U to 1.85 MGD, including structure rehab & 
equip. replacement 

12,852,000 349,000 19,898,000 

3 FBC #26 
R&U, including structure rehab and equip. 

replacement 
5,401,000 270,000 10,852,000 

4 HC #122 R&U, including solids improvements 2,701,000 54,000 3,791,000 
5 HC-Fondren R&U, including solids improvements 6,481,000 101,000 8,520,000 

6 PP 
R&U, including structure rehab and equip. 

replacement 
6,481,000 805,907 22,751,000 

7 QVUD 
R&U, including structure rehab and equip. 

replacement 
14,402,000 1,624,000 47,188,000 

8 Sienna North c 
R&U, including structure rehab and equip. 

replacement 
9,722,000 327,000 16,324,000 

9 Sienna South 
Construct PS, transfer WW flows to regional new 

Sienna South 
2,200,000 11,000 2,422,000 

10 
New Sienna 

South 
New WWTP 22,403,000 106,000 24,543,000 

11 SWHC #1 R&U, including solids improvements 4,321,000 36,000 5,048,000 

12 SBFB d E&U to 5.0 MGD, including structure rehab and 
equip. replacement 

20,036,000 798,004 36,146,000 

Total 121,043,000 4,883,911 219,642,000 
Note: The costs neglect offsite collection improvements and assume that other major capital improvements are not needed over the project life. 
a Life cycle costs utilized an interest rate of 3%. 
b Build out capacity projection is 2.7 MGD for MB.  Estimated capacity limitation at existing site is 1.85 MGD with partial rehabilitation of existing treatment 
process, addition to two Sequencing Batch Reactor treatment basins, and no additional land purchase. 
c Build out capacity projection is 1.6 MGD for Sienna North.  Space constraints at existing site limit capacity at 0.9 MGD with current treatment process. 
d Build out capacity projection was 3.0 MGD for SBFB. Used 5.0 MGD in cost estimates to permit future transfer of at least a portion of flows from Sienna 
North to maintain compliance with TCEQ at that WWTP. 

 
As mentioned at the beginning of this section, the three northern WWTPs could also be 
consolidated using the WC&ID #2 WWTP.  Based on build out projections, an estimated 0.7 
MGD of additional capacity would be required at the WC&ID #2 plant.  Assuming expansion 
at the WC&ID #2 WWTP is necessary for the added capacity, approximately $8,000,000 
(OPPC) was allocated for the plant expansion.  In addition, capital estimates were 
assembled for the pump stations at HC #122 and HC-Fondren.  Finally, pro-rated capital 
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and O&M costs for each plant were estimated using current flows to establish cost 
allocations for the three WWTPs (HC #122, HC-Fondren, and SWHC #1).  Although the 
wastewater flows would be diverted outside the study area, the pro-rated levee O&M costs 
would still be covered by the three north WWTPs.  The total costs for this alternative are 
listed in Table 4-2.  Overall, this approach reduces total life cycle costs by approximately 
$5.7M compared to retaining all of the existing infrastructure. 
 

Table 4-2: Alternative Cost Analysis for Option 1 using Fort Bend County WC&ID #2 

Item WWTP Description of Improvements OPPC, $ 
Annual O&M 

Cost, $ 
30-Year Life 

Cycle Cost, $ a 

1 BRW 
Rehab & upgrade (R&U), including solids 

improvements 
14,043,000 402,000 22,159,000 

2 MB b Expand & upgrade (E&U) to 1.85 MGD, including 
structure rehab & equip. replacement 12,852,000 349,000 19,898,000 

3 FBC #26 
R&U, including structure rehab and equip. 

replacement 
5,401,000 270,000 10,852,000 

4 HC #122 
Construct PS, transfer flows to expanded WC&ID 

#2 
2,695,000 31,000 3,321,000 

5 HC-Fondren 
Construct PS, transfer flows to  

HC #122 PS 
3,751,000 50,000 4,760,000 

6 PP 
R&U, including structure rehab and equip. 

replacement 
6,481,000 805,907 22,751,000 

7 QVUD 
R&U, including structure rehab and equip. 

replacement 
14,402,000 1,624,000 47,188,000 

8 Sienna North c 
R&U, including structure rehab and equip. 

replacement 
9,722,000 327,000 16,324,000 

9 Sienna South 
Construct PS, transfer WW flows to regional new 

Sienna South 
2,200,000 11,000 2,422,000 

10 
New Sienna 

South 
New WWTP 22,403,000 106,000 24,543,000 

11 SWHC #1 Transfer flows to HC-Fondren PS 2,753,000 42,000 3,601,000 

12 SBFB d E&U to 5.0 MGD, including structure rehab and 
equip. replacement 

20,036,000 798,004 36,146,000 

Total 116,739,000 4,815,911 213,965,000 
Note: The costs neglect offsite collection improvements and assume that other major capital improvements are not needed over the project life. 
a Life cycle costs utilized an interest rate of 3%. 
b Build out capacity projection is 2.7 MGD for MB.  Estimated capacity limitation at existing site is 1.85 MGD with partial rehabilitation of existing treatment process, addition to 
two Sequencing Batch Reactor treatment basins, and no additional land purchase. 
c Build out capacity projection is 1.6 MGD for Sienna North.  Space constraints at the site limit capacity to 0.9 MGD with current treatment process. 
d Build out capacity projection was 3.0 MGD for SBFB.  Used 5.0 MGD in cost estimates to permit future transfer of at least a portion of flows from Sienna North to maintain 
compliance with TCEQ at that WWTP. 

 
4.2 Option 2 – Consolidation to Five Treatment Facilities 

Reducing the number of WWTPs to five regional facilities can be accomplished using the following 
as regional WWTPs: 
 

 Blue Ridge West MUD; 
 Quail Valley Utility District; 
 Harris County WC&ID - Fondren Road; 
 Sienna Plantation MUD #6 (New Sienna South); and 
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 Steep Bank / Flat Bank. 
 

Accordingly, the regional WWTPs would serve those districts summarized in Table 4-3 and any 
existing WWTPs in the adjacent districts would be converted into transfer pump stations with the 
exception of SWHC #1, which would simply divert flows to the adjacent HC-Fondren WWTP.  A map 
of the study area under Option 2 is provided in Appendix D. 
 

Table 4-3: Consolidation with Five Regional WWTPs 
Regional WWTP Districts Served 

BRW 
Residing District 

Fort Bend County MUD #26 

HC-Fondren 
Residing District 

Harris County MUD #122 
Southwest Harris County MUD #1 

QVUD 

COMC Mustang Bayou USA 
Fort Bend County MUD #47, 48, and 49 

Meadowcreek 
Palmer Plantation MUD #1 and 2 

Quail Valley Utility District 
Thunderbird UD 

New Sienna South 
Residing District 

Sienna Plantation MUD #1–5, 7, 10 (SE portion), and 13 

SBFB 

First Colony MUD #9 
Fort Bend County MUD #42, 46, 115, 129, and 149 
Sienna Plantation MUD #10 (NW portion) and 12 

Sienna Plantation Management District 
 
Although a case could also be made to use the PP or MB sites as the regional WWTP, QVUD was 
selected over PP or MB because it was thought to represent a worst-case life cycle cost scenario for 
consolidating to five WWTPs.  Examining the worst-case was of interest when comparing Option 2 
to the other options.   
 
Regardless of where the combined flows are ultimately treated, the projected build out demand for 
the MB, PP, and QVUD and their service areas will require approximately 5.0 MGD of treatment 
capacity.  Of the 5.0 MGD, MB accounts for approximately 2.7 MGD.  Coupled with roughly 0.6 MGD 
from PP, transferring flows from MB and PP northwest to QVUD was anticipated to have the greatest 
capital and O&M costs (less levee considerations) compared to sending QVUD and PP to MB or 
sending QVUD and MB to PP.  Accordingly, the conceptual OPPC and O&M and Life Cycle costs 
for consolidating flows at the QVUD site are summarized in Table 4-4.  Based on the life cycle cost 
estimates (including O&M costs for the levee infrastructure), approximately $47M could potentially 
be saved by reducing the number of WWTPs from twelve to five. 
 



Enprotec / Hibbs & Todd, Inc.  City of Missouri City, Texas 
January 2019 4-5 – DRAFT Regional Water & Wastewater Planning Study Update 

Table 4-4: Cost Analysis for Option 2 

Item WWTP Description of Improvements OPPC, $ 
Annual O&M 

Cost, $ 
30-Year Life 

Cycle Cost, $ a 
1 BRW b R&U, including solids improvements 9,423,000 402,000 17,539,000 
2 MB Construct PS, transfer flows to PP pump station 22,433,000 353,000 29,560,000 
3 FBC #26 Construct PS, transfer flows to regional BRW 5,120,000 202,500 9,208,000 

4 HC #122 
Construct PS, transfer flows to regional HC-

Fondren 
2,370,000 80,000 3,985,000 

5 HC-Fondren c E&U to 1.0 MGD, including solids improvements 3,455,000 126,000 5,999,000 

6 PP 
Construct PS, transfer combined flows to regional 

QVUD 
4,883,000 764,907 20,325,000 

7 QVUD d E&U to 5.0 MGD, including solids improvements 10,034,000 159,000 13,244,000 

8 
Sienna  
North Construct PS, transfer flows to regional SBFB 8,719,000 236,000 13,483,000 

9 Sienna South 
Construct PS, transfer WW flows to regional new 

Sienna South 
2,200,000 11,000 2,422,000 

10 
New Sienna 

South 
New WWTP 22,403,000 106,000 24,543,000 

11 SWHC #1 Transfer flows to regional HC-Fondren  2,925,000 107,000 5,085,000 

12 SBFB e E&U to 5.0 MGD, including structure rehab and 
equip. replacement 

12,167,000 733,004 26,965,000 

Total 106,132,000 3,280,411 172,358,000 
Note: The costs neglect offsite collection improvements and assume that other major capital improvements are not needed over the project life. 
a Life cycle costs utilized an interest rate of 3%. 
b Build out capacity projection is 0.8 MGD for combined BRW and FBC #26 flows so existing capacity was retained. 
c Build out capacity projection is 1.0 MGD (rounded from 0.7) for HC-Fondren. 
d Build out capacity is projected at 5.0 MGD for QVUD. 
e Build out capacity projection is 5.0 MGD for SBFB. 

 
As with Option 1, the costs associated with diverting the three north WWTPs to WC&ID #2 were 
assembled as shown in Table 4-5.  Under this alternative, the life cycle costs could be reduced by 
approximately $3.4M relative to the costs presented in Table 4-4. 
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Table 4-5: Alternative Cost Analysis for Option 2 using Fort Bend County WC&ID #2 

Item WWTP Description of Improvements OPPC, $ 
Annual O&M 

Cost, $ 
30-Year Life 

Cycle Cost, $ a 
1 BRW b R&U, including solids improvements 9,423,000 402,000 17,539,000 
2 MB Construct PS, transfer flows to PP pump station 22,433,000 353,000 29,560,000 
3 FBC #26 Construct PS, transfer flows to regional BRW 5,120,000 202,500 9,208,000 

4 HC #122 
Construct PS, transfer flows to expanded WC&ID 

#2 
2,695,000 31,000 3,321,000 

5 HC-Fondren Construct PS, transfer flows to HC #122 PS 3,751,000 50,000 4,760,000 

6 PP 
Construct PS, transfer combined flows to regional 

QVUD 
4,883,000 764,907 20,325,000 

7 QVUD c E&U to 5.0 MGD, including solids improvements 10,034,000 159,000 13,244,000 
8 Sienna North Construct PS, transfer flows to regional SBFB 8,719,000 236,000 13,483,000 

9 Sienna South 
Construct PS, transfer WW flows to regional new 

Sienna South 
2,200,000 11,000 2,422,000 

10 
New Sienna 

South 
New WWTP 22,403,000 106,000 24,543,000 

11 SWHC #1 Transfer flows to HC-Fondren PS 2,753,000 42,000 3,601,000 

12 SBFB d E&U to 5.0 MGD, including structure rehab and 
equip. replacement 

12,167,000 733,004 26,965,000 

Total 106,581,000 3,090,411 168,971,000 
Note: The costs neglect offsite collection improvements and assume that other major capital improvements are not needed over the project life. 
a Life cycle costs utilized an interest rate of 3%. 
b Build out capacity projection is 0.8 MGD for combined BRW and FBC #26 flows so existing capacity was retained. 
c Build out capacity is projected at 5.5 MGD for QVUD. 
d Build out capacity projection is 5.0 MGD for SBFB. 

 
4.3 Option 3 – Consolidation to Four Treatment Facilities 

Further consolidation to four regional WWTPs could be accomplished by diverting BRW to FBC #26 
and then onto QVUD according to Table 4-6 (refer to Appendix E for a map of the study area 
according to this option).  For reasons mentioned in Option 2, QVUD was used as the regional WWTP 
as it was believed to represent the worst-case scenario in terms of life-cycle costs.  The cost analysis 
results (including levee O&M considerations) are summarized in Table 4-7 with the alternative 
scenario for the three north WWTPs provided in Table 4-8. 
 
Based on the cost analysis, the added capital and O&M costs for expanding QVUD to 5.5 MGD 
($41,250,000 estimated OPPC and $741,000 O&M less levee costs) and constructing a PS at both 
of the BRW and FBC #26 WWTPs is offset by a net reduction in total life cycle costs for this option.  
Compared to Option 2, eliminating the BRW and FBC #26 WWTPs could potential reduce life cycle 
costs by approximately $15M.  Alternatively, sending the three north WWTP flows to WC&ID #2 
would provide a small economic benefit of approximately $3.4M (total life-cycle cost). 
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Table 4-6: Consolidation Option 3 with Four Regional WWTPs 
Regional WWTP Districts Served 

QVUD 

Blue Ridge West MUD 
COMC Mustang Bayou USA 

Fort Bend County MUD #26, 47, 48, and 49 
Meadowcreek 

Palmer Plantation MUD #1 and 2 
Quail Valley Utility District 

Thunderbird UD 

HC-Fondren 
Residing District 

Harris County MUD #122 
Southwest Harris County MUD #1 

New Sienna South 
Residing District 

Sienna Plantation MUD #1–5, 7, 10 (SE portion), and 13 

SBFB 

First Colony MUD #9 
Fort Bend County MUD #42, 46, 115, 129, and 149 
Sienna Plantation MUD #10 (NW portion) and 12 

Sienna Plantation Management District 
 

Table 4-7: Cost Analysis for Option 3 

Item WWTP Description of Improvements OPPC, $ 
Annual O&M 

Cost, $ 
30-Year Life 

Cycle Cost, $ a 
1 BRW Construct PS, transfer flows to FB #26 PS 4,054,000 71,000 5,487,000 
2 MB Construct PS, transfer flows to PP pump station 22,723,000 401,000 30,819,000 

3 FBC #26 
Construct PS, transfer combined flows to regional 

QVUD 
2,644,000 47,000 3,593,000 

4 HC #122 
Construct PS, transfer flows to regional HC-

Fondren 
2,370,000 80,000 3,985,000 

5 HC-Fondren b E&U to 1.0 MGD, including solids improvements 3,455,000 126,000 5,999,000 

6 PP 
Construct PS, transfer combined flows to regional 

QVUD 
4,950,000 775,907 20,614,000 

7 QVUD c E&U to 5.5 MGD, including solids improvements 10,178,000 183,000 13,872,000 

8 
Sienna  
North Construct PS, transfer flows to regional SBFB 8,719,000 236,000 13,483,000 

9 Sienna South 
Construct PS, transfer WW flows to regional new 

Sienna South 
2,200,000 11,000 2,422,000 

10 
New Sienna 

South 
New WWTP 22,403,000 106,000 24,543,000 

11 SWHC #1 Transfer flows to regional HC-Fondren 2,925,000 107,000 5,085,000 

12 SBFB d E&U to 5.0 MGD, including structure rehab and 
equip. replacement 

12,167,000 733,004 26,965,000 

Total 98,788,000 2,876,911 156,867,000 
Note: The costs neglect offsite collection improvements and assume that other major capital improvements are not needed over the project life. 
a Life cycle costs utilized an interest rate of 3%. 
b Build out capacity projection is 1.0 MGD (rounded from 0.7) for HC-Fondren. 
c Build out capacity is projected at 5.5 MGD for QVUD. 
d Build out capacity projection is 5.0 MGD for SBFB. 
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Table 4-8: Alternative Cost Analysis for Option 3 using Fort Bend County WC&ID #2 

Item WWTP Description of Improvements OPPC, $ 
Annual O&M 

Cost, $ 
30-Year Life 

Cycle Cost, $ a 
1 BRW b Construct PS, transfer flows to FB #26 PS 4,054,000 71,000 5,487,000 
2 MB Construct PS, transfer flows to PP pump station 22,723,000 401,000 30,819,000 

3 FBC #26 
Construct PS, transfer combined flows to regional 

QVUD 
2,644,000 47,000 3,593,000 

4 HC #122 
Construct PS, transfer flows to expanded WC&ID 

#2 
2,695,000 31,000 3,321,000 

5 HC-Fondren Construct PS, transfer flows to HC #122 PS 3,751,000 50,000 4,760,000 

6 PP 
Construct PS, transfer combined flows to regional 

QVUD 
4,950,000 775,907 20,614,000 

7 QVUD c E&U to 5.5 MGD, including solids improvements 10,178,000 183,000 13,872,000 
8 Sienna North Construct PS, transfer flows to regional SBFB 8,719,000 236,000 13,483,000 

9 Sienna South 
Construct PS, transfer WW flows to regional new 

Sienna South 
2,200,000 11,000 2,422,000 

10 
New Sienna 

South 
New WWTP 22,403,000 106,000 24,543,000 

11 SWHC #1 Transfer flows to HC-Fondren PS 2,753,000 42,000 3,601,000 

12 SBFB d E&U to 5.0 MGD, including structure rehab and 
equip. replacement 

12,167,000 733,004 26,965,000 

Total 99,237,000 2,686,911 153,480,000 
Note: The costs neglect offsite collection improvements and assume that other major capital improvements are not needed over the project life. 
a Life cycle costs utilized an interest rate of 3%. 
c Build out capacity is projected at 5.5 MGD for QVUD. 
d Build out capacity projection is 5.0 MGD for SBFB. 

 
4.4 Option 4 – Consolidation to Three Treatment Facilities 

Regionalizing to three WWTPs could be accomplished several different ways; however, for the 
purposes of this study, eHT was asked to evaluate using the MB, SBFB, and the new Sienna South 
WWTPs.  To accomplish this approach, the three regional WWTPs would serve those districts listed 
in Table 4-9 and flows from the remaining MUDs would be diverted via transfer pump stations as 
needed.  For example, flows from the three north WWTPs (HC #122, HC-Fondren, and SWHC #1) 
would be transferred to a pump station at the BRW WWTP site.  From there, the combined flows 
would be pumped to a subsequent pump station at FBC MUD 26, followed by a transfer to PP and 
ultimately be transferred to SBFB.  Wastewater from QVUD would be diverted directly to SBFB, as 
would flows from the pump station at the Sienna North WWTP site.  Appendix F provides a map of 
the study area for Option 4. 
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Table 4-9: Consolidation Option 4 with Three Regional WWTPs 
Regional WWTP Districts Served 

MB 
Residing District 

Fort Bend County MUD #47 & 48 

New Sienna South 
Residing District 

Sienna Plantation MUD #1–5, 7, 10 (SE portion), and 13 

SBFB 

Blue Ridge West MUD 
First Colony MUD #9 

Fort Bend County MUD #26, 42, 46, 49, 115, 129, and 149 
Harris County MUD #122 

Harris County WC&ID - Fondren Road 
Meadowcreek 

Palmer Plantation MUD #1 and 2 
Quail Valley Utility District 

Sienna Plantation MUD #10 (NW portion) and 12 
Sienna Plantation Management District 

Southwest Harris County MUD #1 
Thunderbird UD 

 
Although the build out demand for the MB service area is estimated at 2.7 MGD, the existing site is 
limited to approximately 1.85 MGD even with advanced treatment technologies such as a 
Sequencing Batch Reactor (SBR) or Membrane Bioreactor (MBR).  For the present analysis, the 
costs associated with purchasing additional land and building a WWTP rated for 2.7 MGD were not 
considered.  These factors should be evaluated in more detail if the MB site is used as a regional 
WWTP in the long run.  Regardless, the capital and O&M costs (less levee O&M costs) for the E&U 
MB treatment facility were consistent with those values used for Option 1 ($12,852,000 capital cost, 
$349,000 O&M cost).  As for SBFB, the build out capacity for the WWTP under this option is 
estimated at 7.5 MGD.  The capital and O&M costs (excluding levee considerations) for expanding 
SBFB were estimated at $49.5M and $986,000, and pro-rated costs were allocated to each MUD 
sending wastewater to the SBFB regional WWTP.  The overall capital, O&M (including levee costs), 
and life-cycle costs for Option 4 are summarized in Table 4-10, with the alternative scenario for 
sending flows from the three north WWTPs to WC&ID #2 provided in Table 4-11. 
 
Aside from the site assumptions for MB, consolidating to three WWTPs could save approximately 
$13M compared to Option 3 with four WWTPs.  However, diverting the three north WWTPs to WC&ID 
#2 negatively impacts the life cycle costs.  This is driven by the higher cost of the infrastructure 
needed to divert and treat the wastewater flows to WC&ID #2 compared to the improvements needed 
to divert and treat the wastewater flows within the study area. 
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Table 4-10: Cost Analysis for Option 4 

Item WWTP Description of Improvements OPPC, $ 
Annual O&M 

Cost, $ 
30-Year Life 

Cycle Cost, $ a 

1 BRW Construct PS, transfer combined flows to FBC #26 
PS 

3,574,000 67,000 4,927,000 

2 MB b E&U to 1.85 MGD, including structure rehab & 
equip. replacement 

12,852,000 349,000 19,898,000 

3 FBC #26 
Construct PS, transfer combined flows to PP pump 

station 
2,428,000 46,000 3,357,000 

4 HC #122 Construct PS, transfer flows to HC – Fondren PS 1,723,000 31,000 2,349,000 
5 HC-Fondren Construct PS, transfer combined flows to BRW PS 2,400,000 47,000 3,349,000 

6 PP 
Construct PS, transfer combined flows to master 

regional SBFB 
4,421,000 774,907 20,065,000 

7 QVUD Construct PS, transfer flows to master regional 
SBFB 

9,694,000 189,000 13,510,000 

8 
Sienna  
North 

Construct PS, transfer flows to master regional 
SBFB 

11,466,000 222,000 15,948,000 

9 Sienna South 
Construct PS, transfer WW flows to new Sienna 

South regional WWTP 
2,200,000 11,000 2,422,000 

10 
New Sienna 

South 
New WWTP 22,403,000 106,000 24,543,000 

11 SWHC #1 Transfer flows to HC – Fondren PS 2,033,000 40,000 2,841,000 

12 SBFB c E&U to 7.5 MGD to accommodate various district 
flows 

16,413,000 713,004 30,807,000 

Total 91,607,000 2,595,911 144,016,000 
Note: The costs neglect offsite collection improvements and assume that other major capital improvements are not needed over the project life. 
a Life cycle costs utilized an interest rate of 3%. 
b Build out capacity projection is 2.7 MGD for MB.  Estimated capacity limitation at existing site is 1.85 MGD with partial rehabilitation of existing treatment process, addition to 
two Sequencing Batch Reactor treatment basins, and no additional land purchase. 
c Build out capacity projection is 7.5 MGD for SBFB. 
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Table 4-11: Alternative Cost Analysis for Option 4 using Fort Bend County WC&ID #2 

Item WWTP Description of Improvements OPPC, $ 
Annual O&M 

Cost, $ 
30-Year Life 

Cycle Cost, $ a 
1 BRW Construct PS, transfer flows to FBC #26 PS 4,053,000 78,000 5,628,000 

2 MB b E&U to 1.85 MGD, including structure rehab & 
equip. replacement 

12,852,000 349,000 19,898,000 

3 FBC #26 
Construct PS, transfer combined flows to PP pump 

station 
2,643,000 52,000 3,693,000 

4 HC #122 
Construct PS, transfer flows to expanded WC&ID 

#2 
2,695,000 31,000 3,321,000 

5 HC-Fondren Construct PS, transfer flows to HC #122 PS 3,751,000 50,000 4,760,000 

6 PP 
Construct PS, transfer combined flows to master 

regional SBFB 
4,743,000 781,907 20,528,000 

7 QVUD Construct PS, transfer flows to master regional 
SBFB 

10,189,000 203,000 14,287,000 

8 Sienna North Construct PS, transfer flows to master regional 
SBFB 

12,056,000 239,000 16,881,000 

9 Sienna South 
Construct PS, transfer WW flows to new Sienna 

South regional WWTP 
2,200,000 11,000 2,422,000 

10 
New Sienna 

South 
New WWTP 22,403,000 106,000 24,543,000 

11 SWHC #1 Transfer flows to HC – Fondren PS 2,753,000 42,000 3,601,000 

12 SBFB c E&U to 7 MGD to accommodate various district 
flows 

17,326,000 739,004 32,245,000 

Total 97,664,000 2,681,911 151,807,000 
Note: The costs neglect offsite collection improvements and assume that other major capital improvements are not needed over the project life. 
a Life cycle costs utilized an interest rate of 3%. 
b Build out capacity projection is 2.7 MGD for MB.  Estimated capacity limitation at existing site is 1.85 MGD with partial rehabilitation of existing treatment process, addition to 
two Sequencing Batch Reactor treatment basins, and no additional land purchase. 
c Build out capacity projection is 7 MGD for SBFB if the three north WWTPs are diverted to the WC&ID #2 WWTP. 

 
4.5 Option 5 – New Sienna South and Steep Bank / Flat Bank Regional Master WWTPs 

Consolidation from four to two regional master WWTPs is likely the greatest extent that 
regionalization can occur.  The new Sienna South WWTP would essentially serve the Sienna districts 
and the SBFB WWTP would serve the remaining districts as summarized in Table 4-9.  Given the 
capacity requirements at SBFB for this option, an advanced treatment process using SBR or MBR 
technologies is recommended.  Assuming a SBR or MBR treatment process is implemented, the 
conceptual OPPC for the SBFB master regional WWTP was estimated at $55.4M.  For the cost 
analysis, it was also assumed that HC #122 flows would be transferred to HC-Fondren, with SWHC 
#1 flows also being diverted to HC-Fondren.  From there, flow would be transferred to a regional 
pump station at BRW and then on to FBC #26.  A larger regional PS would also be installed at FBC 
#26 to transfer the combined flows to PP, which would ultimately send flows to SBFB.  Similarly, MB 
flows would be pumped to PP and then onto SBFB.  Finally, the QVUD and Sienna North flows would 
be transferred to SBFB.  The cost analysis for this option is presented in Table 4-10.  A map of the 
region for Option 5 is provided in Appendix G. 
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Table 4-12: Consolidation with Two Master Regional WWTPs 
Master Regional 
WWTP 

Districts Served 

New Sienna South 
Residing District 

Sienna Plantation MUD #1–5, 7, 10 (SE portion), and 13 

SBFB 

Blue Ridge West MUD 
COMC Mustang Bayou USA 

First Colony MUD #9 
Fort Bend County MUD #26, 42, 46–49, 115, 129, and 149 

Harris County MUD #122 
Harris County WC&ID - Fondren Road 

Meadowcreek 
Palmer Plantation MUD #1 and 2 

Quail Valley Utility District 
Sienna Plantation MUD #10 (NW portion) and 12 

Sienna Plantation Management District 
Southwest Harris County MUD #1 

Thunderbird UD 
 

Table 4-13: Cost Analysis for Option 5 

Item WWTP Description of Improvements OPPC, $ 
Annual O&M 

Cost, $ 
30-Year Life 

Cycle Cost, $ a 

1 BRW Construct PS, transfer combined flows to FBC #26 
PS 

2,991,000 50,000 4,000,000 

2 MB Construct PS, transfer flows to PP pump station 16,826,000 288,000 22,640,000 

3 FBC #26 
Construct PS, transfer combined flows to PP pump 

station 
2,005,000 34,000 2,691,000 

4 HC #122 Construct PS, transfer flows to HC – Fondren PS 1,503,000 25,000 2,008,000 
5 HC-Fondren Construct PS, transfer combined flows to BRW PS 2,041,000 36,000 2,768,000 

6 PP 
Construct PS, transfer combined flows to master 

regional SBFB 
3,591,000 749,907 18,730,000 

7 QVUD Construct PS, transfer flows to master regional 
SBFB 

8,102,000 140,000 10,928,000 

8 
Sienna  
North 

Construct PS, transfer flows to master regional 
SBFB 

9,565,000 164,000 12,876,000 

9 Sienna South 
Construct PS, transfer WW flows to new Sienna 

South regional WWTP 
2,200,000 11,000 2,422,000 

10 
New Sienna 

South 
New WWTP 22,403,000 106,000 24,543,000 

11 SWHC #1 Transfer flows to HC – Fondren PS 1,728,000 31,000 2,354,000 

12 SBFB b E&U to 10.5 MGD to accommodate various district 
flows 

13,474,000 622,004 26,031,000 

Total 86,429,000 2,256,911 131,991,000 
Note: The costs neglect offsite collection improvements and assume that other major capital improvements are not needed over the project life. 
a Life cycle costs utilized an interest rate of 3%. 
b Build out capacity projection is 10.5 MGD for SBFB. 
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Although the SBFB expansion and upgrade presents considerable capital costs, the potential 
economic benefits warrant consideration.  Specifically, regionalizing from three to two WWTPs 
suggested that approximately $12M (total life cycle cost) could be saved relative to Option 4.  The 
savings are driven by greater economies of scale at 10.5 MGD for SBFB compared to 7.5 MGD in 
Option 4, coupled with the capital costs being shared by more MUDs.  In addition, the O&M costs 
are also expected to be lower with two master regional WWTPs instead of three regional WWTPs. 
 
As with Option 4, diverting the three north WWTP flows to WC&ID #2 negatively impacts the 
economic benefit of utilizing two master regional WWTPs.  In general, the higher costs are driven by 
the additional capital associated with expanding the WC&ID #2 infrastructure, as well as by the higher 
pro-rated costs that must be absorbed by those remaining districts being served by SBFB.  In 
particular, diverting the three north plants only reduces the treatment capacity requirement for SBFB 
from 10.5 to 10 MGD, and the upfront capital cost savings at SBFB are not enough to offset the 
capital costs needed to expand the WC&ID #2 infrastructure.  As a result, WC&ID #2 would not be 
recommended if two master regional WWTPs were pursued. 

 
Table 4-14: Alternative Cost Analysis for Option 5 using Fort Bend County WC&ID #2 

Item WWTP Description of Improvements OPPC, $ 
Annual O&M 

Cost, $ 
30-Year Life 

Cycle Cost, $ a 
1 BRW Construct PS, transfer flows to FBC #26 PS 3,351,000 56,000 4,482,000 
2 MB Construct PS, transfer flows to PP pump station 17,490,000 291,000 23,365,000 

3 FBC #26 
Construct PS, transfer combined flows to PP pump 

station 
2,135,000 37,000 2,882,000 

4 HC #122 
Construct PS, transfer flows to expanded WC&ID 

#2 
2,695,000 31,000 3,321,000 

5 HC-Fondren Construct PS, transfer flows to HC #122 PS 3,751,000 50,000 4,760,000 

6 PP 
Construct PS, transfer combined flows to master 

regional SBFB 
3,744,000 749,907 18,883,000 

7 QVUD Construct PS, transfer flows to master regional 
SBFB 

8,414,000 142,000 11,281,000 

8 Sienna North Construct PS, transfer flows to master regional 
SBFB 

9,938,000 166,000 13,289,000 

9 Sienna South 
Construct PS, transfer WW flows to new Sienna 

South regional WWTP 
2,200,000 11,000 2,422,000 

10 
New Sienna 

South 
New WWTP 22,403,000 106,000 24,543,000 

11 SWHC #1 Transfer flows to HC-Fondren PS 2,753,000 42,000 3,601,000 

12 SBFB b E&U to 10 MGD to accommodate various district 
flows 

14,051,000 625,004 26,669,000 

Total 92,925,000 2,306,911 139,498,000 
Note: The costs neglect offsite collection improvements and assume that other major capital improvements are not needed over the project life. 
a Life cycle costs utilized an interest rate of 3%. 
b Build out capacity projection is 10 MGD for SBFB if the three north WWTPs are diverted to the WC&ID #2 WWTP. 
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SECTION 5: RECOMMENDED CONSOLIDATION PROJECTS AND COSTS 
 
In general, the recommended water treatment and distribution projects are still consistent with those 
highlighted in the 2011 Planning Study.  Because the City is already pursuing the Phase II expansion at its 
regional SWTP, the need for storage and efficient distribution is of growing importance.  Elevated storage 
tanks are still the recommended means of water storage and utilizing existing or new interconnects is also 
necessary to improve pressure control, water quality, etc. across the study area.  As a result, the 
implementation strategy for the water treatment and distribution projects has not changed from 2011 other 
than perhaps shifting the schedule to account for current conditions. 
 
5.1 Wastewater Consolidation 

As was the case in 2011, the cost analysis summarized in Table 5-1 supports reducing the number 
of WWTPs.  However, it is important to note that cost factors for easements, land acquisitions, and 
fluctuations in commodity prices were not included in the cost analyses.  Similarly, existing debt 
service was not incorporated into the cost analyses and should be considered. 

 
Table 5-1: Summarized Total Costs for Options 1–4 

Option Extent of Regionalization OPPC, $ 
Annual O&M 

Cost, $ 
30-Year Life 

Cycle Cost, $ 

1 
Maintain existing WWTP infrastructure 121,043,000 4,883,911 219,642,000 

Existing WWTP infrastructure & WC&ID #2 116,739,000 4,815,911 213,965,000 

2 
Five regional WWTPs 106,132,000 3,280,411 172,358,000 

Five regional WWTPs & WC&ID #2 106,581,000 3,090,411 168,971,000 

3 
Four regional WWTPs 98,788,000 2,876,911 156,867,000 

Four regional WWTPs & WC&ID #2 99,237,000 2,686,911 153,480,000 

4 
Three regional WWTPs 91,607,000 2,595,911 144,016,000 

Three regional WWTPs & WC&ID #2 97,664,000 2,681,911 151,807,000 

5 
Two master regional WWTPs 86,429,000 2,256,911 131,991,000 

Two master regional WWTPs & WC&ID #2 92,925,000 2,306,911 139,498,000 
Note: Refer to Section 4 for assumptions regarding life cycle analysis and plant specific assumptions 

 
Even with the simplifying assumptions and accounting for the levee O&M costs, the most cost-
effective option would consist of consolidating all wastewater treatment into two master regional 
locations at the SBFB and new Sienna South WWTPs.  Utilizing these two WWTPs as master 
regional facilities would incur a 30-year life cycle cost of roughly $132M, which is approximately $88M 
less than retaining all of the existing infrastructure.  Correspondingly, the estimated OPPC for the 
two, master regional WWTPs was approximately $86M.  Aside from economic benefits, external 
benefits such as the following could be gained with the two, master regional WWTPs: 
 

 Smaller environmental impact by reducing the number discharge streams and implementing 
an advanced treatment process at SBFB; 

 Potential to increase bed and banks water rights; and 
 Possibility of expanding reclaimed water supply if bed and banks rights are not pursued. 

 
As noted in the 2011 Planning Study, one of the important challenges tied with consolidating to fewer 
WWTPs lies in the coordination needed among the utility districts to operate and maintain multiple 
rate structures.  Similarly, a perceived loss of ownership by the utility districts may limit interest in 
consolidation.  Nonetheless, the economics support wastewater treatment consolidation, with an 
ultimate reduction from twelve to two WWTPs. 
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SECTION 6: IMPLEMENTATION PLAN 
 
If the Districts and COMC decide to pursue wastewater consolidation, an incremental approach is 
recommended for transitioning to two master regional WWTPs.  However, two situations exist that that could 
impact the transition timeframe that were not as critical in 2011.  First, the current daily flows suggest the 
Sienna North WWTP is above 75% of its permitted capacity.  Based on TCEQ regulations, plans for 
expansion should be underway when the capacity at a WWTP exceeds 75%, and by 90%, construction 
should already have begun (TCEQ 75/90 Rule).  In addition, much of the infrastructure was already at, or 
near the end of its intended life in 2011.  While several smaller rehabilitation efforts have been undertaken at 
some of the WWTPs, the infrastructure as a whole needs significant overhauling in the very near future.  To 
address these issues in accordance with Option 5, the following hypothetical implementation plant could be 
followed: 
 

 2018-2025 – Consolidation to Five WWTPs 
 
o Expand SBFB to 10.5 MGD absorb MB, PP, and Sienna North flows (evaluate and utilize MBR 

or SBR given long-term intent to use the WWTP as a master regional facility), size the MB, PP, 
and Sienna North PSs for projected build out demands including future consolidation according 
to Option 5; 
 

o Consolidate HC #122, SWHC #1, and HC-Fondren into BRW (retain 1.3 MGD capacity), size 
HC #122 and HC-Fondren PSs for build out projections; and 
 

o Transfer Sienna South flows to new Sienna South WWTP. 
 

 2025-2030 – Consolidation to Two WWTPs 
 
o Consolidate QVUD into SBFB, size PS for projected build out demands; and 

 
o Consolidate BRW and FBC #26 into PP pump station, size BRW and FBC #26 PSs for projected 

build out demands. 
 

Although the above schedule alludes to rapid consolidation with aging infrastructure and TCEQ regulations 
in mind, several factors could impact the actual implementation timeframe.  For example, growth could occur 
more slowly than projected.  Also, coordination efforts between the districts and the City is critical to the long-
term success of the regionalization efforts, and billing rate structures and allocation of costs must be set 
ahead of time.  Furthermore, preliminary engineering design and right-of-way logistics with local utilities 
(power, railroad, etc.) and land owners could delay the project(s).  Last, but not least, identifying and securing 
funding would obviously impact the implementation timeframe. 
 
Ultimately, the consolidation effort and timeframe are left up to the City and the utility districts. 
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SECTION 7: CONCLUSIONS AND RECOMMENDATIONS 
 
Three major changes have taken place across the study area since 2011.  These changes include the City’s 
10 MGD regional SWTP, the new 2.88 MGD Sienna WTP No. 3, and the new 1.8 MGD Sienna South WWTP.  
The water treatment changes have helped the City reduce its dependence on groundwater in accordance 
with the GRP and provide water to ongoing developments in the adjacent MUDs.  As the City implements 
Phase II at the regional SWTP, additional groundwater demands can be augmented or replaced with surface 
water.  Similarly, the new Sienna South WWTP will utilize an MBR treatment process to accommodate 
wastewater flows for much of the southern Sienna Plantation region. 
 
In terms of updated projections, the 2018 statistics overwhelmingly trended lower than the corresponding 
projections from 2011.  In general, connection and population projections were lower by approximately 6–
24% for the 2018–2040 timeframe, and the water and wastewater projections averaged approximately 23% 
(including FBC MUD #23 and #24) and 42% lower, respectively.  Although the projection methods were 
primarily consistent with the most recent regionalization study, these statistics were derived from projections 
that were originally developed 10 years ago in the 2008 Joint GRP.  As a result, the projection estimates 
should not be used as engineering design criteria for City- or MUD-specific water and wastewater projects. 
 
Regionalization opportunities still exist for water supply and distribution, as well as wastewater treatment.  
Water interconnects, ESTs, and regionalized SWTP projects highlighted in 2011 warrant consideration and/or 
implementation.  In addition, the deteriorating condition and age of a majority of the WWTPs presents a timely 
opportunity to regionalize at least some of the wastewater infrastructure.  Consolidation from 12 down to two 
master regional WWTPs was shown to be most economical from a 30-year life cycle perspective.  However, 
an aggressive implementation plan would be necessary to achieve this level of regionalization within the 
remaining service life of the existing WWTPs.  Ultimately, the City and individual utility districts must come to 
an agreement regarding the timing and extent of regionalization efforts. 



APPENDIX A 
 

Study Area Map
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New Sienna Plantation Water Treatment Plant No. 3
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Levee Map
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Wastewater Consolidation Option 2 
Five Regional WWTPs
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Wastewater Consolidation Option 3 
Four Regional WWTPs 
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Wastewater Consolidation Option 4 
Three Regional WWTPs
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3420 Executive Center Drive 
Suite 165 
Austin, TX 78731 
Phone: (512) 479-7900 
 

 

To:  Greenberg Traurig, P.A. 

From:  Dave Yanke, President – Environmental Practice, NewGen 

Grant Rabon, Executive Consultant, NewGen 

Date:  July 30, 2019 

Re:  Missouri City Feasibility Analysis Regarding Regionalization of Water/Wastewater Utility 
Providers for the City and the City’s Extra Territorial Jurisdiction (Study): Financial Feasibility 
– Scenario 1: MUDs with Annexation Agreements 

Background 
Greenberg Traurig, P.A., retained NewGen Strategies & Solutions, LLC (NewGen) to provide a financial 
feasibility  analysis  related  to  the  Study,  including  evaluating  several  Study  consolidation  scenarios  as 
directed by City staff regarding the potential consolidation of several municipal utility districts (MUDs) 
located  in and/or near the City of Missouri City  (City) with the City’s existing water/wastewater utility 
systems.  In  establishing  the  scenarios  to  analyze,  NewGen  with  input  from  City  staff  identified 
geographically, technically, and developmentally related MUDs to be considered as natural groupings for 
consolidation.  

In this scenario, NewGen evaluated several sub scenarios of MUDs with annexation agreements. As part 
of this analysis, NewGen evaluated the forecasted customer growth, revenue, capital costs, debt service, 
and operations and maintenance (O&M) costs over a 30‐year period (FY 2020 – FY 2049) to evaluate the 
financial impact that a consolidation may have on the City.   

Methodology 
For this scenario, NewGen studied the following MUDs in these three sub scenarios: 

 Scenario 1.1: Riverstone MUDs 

o Fort Bend County MUD #129  o Fort Bend County MUD #149 

 Scenario 1.2: Sienna Plantation #1 

o Sienna Plantation #1 

o Sienna Plantation #2 

o Sienna Plantation #3 

 
1 Sienna Plantation #13 (aka "the Woods") is consolidated and reported with the financials for Sienna Plantation #1 

o Sienna Plantation #10 

o Sienna Plantation #12 

o Sienna Plantation #131 



Memorandum 

Page 2 
 

 

o Sienna  Plantation Management 
District 

 Scenario 1.3: Sienna Plantation #5 

o Sienna Plantation #4 

o Sienna Plantation #5 

o Sienna Plantation #62 

o Sienna Plantation #73 

The  sub  scenarios were  created  to  help  align with  the way  each  of  the MUDs  are  controlled.  Sienna 
Planation MUD #1 controls the MUDs in Scenario 1.2 and Sienna Plantation MUD #5 controls the MUDs 
in Scenario 1.3. 

 

Table 1 
Revenue and Expense Categories 

Revenues Expenses 

Contracted Wastewater Fees Administrative Expenses 

Garbage Service1 Capital Outlay 

Groundwater Reduction Fees2 Connection Fees 

Other Revenues2 Contracted Services1 

Other Tax Depreciation & Amortization1 

Participant Billings2 Groundwater Reduction Fees 

Property Tax Lease 

Surface Water Fees2 Other 

Tap Connection and Inspection Fees Professional Fees 

Wastewater Service2 Purchase of Capacity 

Water Service2 Purchased Services1 

Water Impact Fee Purchased Sewer Services1 

Wastewater Impact Fee Purchased Water Services1 

 Renewals & Replacements 

 Repairs & Maintenance1 

 Salaries and Benefits 

 Solid Waste 

 Surface Water Fee2 

 Utilities2 

 Payments to Master (“Connection Charges”)2 

1. Annual growth in forecast based on 50% inflation plus 50% inflation and customer growth combined 

 
2 The Texas Water Code did not require an audited financial statement for Sienna Plantation Municipal Utility 
District No. 6 for fiscal year end April 30, 2018. 
3 The Texas Water Code did not require an audited financial statement for Sienna Plantation Municipal Utility 
District No. 7 for fiscal year end April 30, 2018.  There were reportedly no active connections in this MUD at that 
time.   
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2. Annual growth in forecast based on inflation and customer growth 

The financial audits for each MUD were used to develop a test year for the utilities.  A test year reflects 
expected  recurring  revenue and expense  line  items,  including  existing debt  service.    The most  recent 
financial  audits  available  to  NewGen were  used.    The  test  year  was  then  used  to  develop  a  30‐year 
forecast.  Table 1 shows the revenue and expense categories used for the 30‐year forecast, as applicable. 

All categories were forecasted to increase at 2% per year to reflect inflation, except the bolded categories, 
which were  forecasted based on a combination of  inflation and customer growth  (as  identified  in  the 
footnotes  of  Table  1).    For  customer  growth, NewGen utilized  the  growth  projections  from  the  2018 
Regional Water & Wastewater Planning Study Update (2018 eHT Study) prepared by Enprotec/Hibbs & 
Todd,  Inc.  (eHT)  for  the  Study,  which  were  validated  by  City  staff.    Table  2  shows  the  connection 
projections  for  the MUDs  in  this  scenario.    Note  that  NewGen  did  not  independently  verify  the  eHT 
projections, and any material change in actual customer growth (compared with the projections) could 
have a material impact on the financial analyses. 

 

Table 2 
Connection Projections 1 

MUD Current 2020 2025 2030 2035 2040 Build Out 

Scenario 1.1: Riverstone MUDs        

Fort Bend Colony MUD #129 1,461 1,461 1,461 1,461 1,461 1,461 1,550 

Fort Bend Colony MUD #149 1,247 1,529 1,700 1,700 1,700 1,700 1,700 

Scenario 1.2: Sienna Plantation #1        

Sienna Plantation #1 14 14 15 16 18 20 25 

Sienna Plantation #2 1,781 1,781 1,781 1,781 1,781 1,781 1,781 

Sienna Plantation #3 2,614 2,614 2,614 2,614 2,614 2,614 2,614 

Sienna Plantation #10 2,113 2,222 2,433 2,433 2,433 2,433 2,433 

Sienna Plantation #12 1,256 1,439 1,439 1,439 1,439 1,439 1,439 

Sienna Plantation #13 114 224 499 774 1,049 1,194 1,194 

Sienna Plantation Management District 155 206 332 453 453 453 453 

Scenario 1.3: Sienna Plantation #5        

Sienna Plantation #4,5,6 & 7 2 815 1,177 2,536 3,894 5,252 6,611 10,000 

Total Connections 11,570 12,667 14,810 16,565 18,200 19,706 23,189 
1. Source: 2018 Regional Water & Wastewater Planning Study Update by eHT 
2. Projections combined all four MUDs 

NewGen developed its scenario analysis based on two potential consolidation implementation structures 
–  1)  annexation  of  each  MUD,  title  acquisition  by  the  City  of  each  MUD’s  assets  (including  both 
water/wastewater assets and all other assets of the MUD), and assumption by the City of all of the MUD’s 
liabilities and obligations (including MUD debt and all operating expense obligations); and 2) voluntary 
negotiated  transfer  by  each MUD  of  its  water/wastewater  utility  assets  to  the  City  (with  each MUD 
continuing  in  existence),  and  no  assumption  by  the  City  of  MUD  liabilities  and  obligations  (except 
continuing utility intergovernmental agreements). 
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Asset Acquisition 

In the asset acquisition option, the MUDs would voluntarily divest themselves of their utility system assets 
without remuneration from the City, but would continue to exist as governmental entities to provide non‐
utility  services  (parks,  roads,  etc.).    In  this  option,  the MUDs  would  continue  to  service  outstanding 
water/wastewater debt and would continue to levy and collect at current levels the MUD property taxes 
to fund the MUDs’ administrative costs, remaining non‐utility operating expenses, and existing and future 
utility debt service, which would not be assumed by the City.  The analysis assumes that the City would 
initially continue the existing MUD utility rates in place, with annual adjustments to address inflated costs, 
but would not raise rates to fund the acquisition.  The analysis also assumes that the MUD will continue 
to collect the water/wastewater operating expenses imbedded in the MUDs property tax levy and transfer 
those funds to the City for the same purpose.  For purposes of our financial analyses, we have assumed 
that the amount the MUD collects from property taxes in excess of its administrative costs, non‐utility 
operating  expenses,  and  debt  service  is  equal  to  the  portion  of  water/wastewater  utility  operating 
expenses currently used  in addition to revenues from utility rates to fund  its water/wastewater utility 
service  (i.e.,  the  subsidy).    This  available  property  tax  portion  for  funding  water/wastewater  utility 
operating costs would be transferred annually to the City to pay the water/wastewater operating costs 
not covered by rate revenues (mirroring the existing funding mechanism of the MUDs so that existing 
MUDs utility customers would see no utility financial change as a result of the acquisition).4  

MUD Annexation 

In the MUD annexation option, the City would annex the MUDs’ territory and dissolve the MUDs, which 
would cause the MUDs to cease to exist as governmental entities.  By law, upon annexation of the MUDs, 
the City would obtain title to all of the MUDs’ assets and assume all the MUDs’ expenses, debts and other 
obligations.    The  City  would  not  assume  the MUDs’  ability  to  levy  a MUD  property  tax  to  fund  the 
expenses, debts and other assumed obligations, and would have to identify other funding sources within 
the  City  to  pay  such  assumed  obligations.    Since most MUDs  are  using  property  tax  revenue  to  pay 
water/wastewater utility debt, and to supplement utility rate revenues to pay operating expenses, the 
loss of MUD property tax revenue support has a very negative effect on the financial feasibility of this 
option.  Under this option, the former MUD water/wastewater customers would face a lower overall tax 
burden as the MUD property tax expired, but the City would have to either substantially raise the former 
MUD customers’ water/wastewater utility rates, or allocate general City tax revenues to subsidize the 
cost of water/wastewater utility service to the former MUD customers (and if general revenues were not 
sufficient, the City would have to raise additional general tax revenues City‐wide to support such assumed 
cost burden).  In addition, the existing debt of each MUD would have to be paid off by the City via a new 
debt  issuance  by  the  City,  with  the  City  funding  the  debt  service  either  through  increased 
water/wastewater utility rates or City general fund revenues.  Note: The City could not assume the MUDs’ 
existing debt as the debt is secured by MUD property taxes, which the City would have no recourse to.  
Finally, under this option, the City would have to assume the provision of all other governmental services 
being provided by  the MUDs  in addition to water/wastewater services, again without  recourse  to  the 
MUDs property tax levies currently funding operation of those services. 

 
4 Alternatively, for the purposes of this analysis, the assumption could equally be that the City would be able to 
increase utility revenues equal to the subsidy in the first year of the forecast. However, factoring in political 
considerations NewGen believes that option is less likely.  
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Future Capital Plans 

Upon acquisition of the MUDs water/wastewater facilities under both options, the City would assume the 
continuing  future  obligation  to  maintain,  upgrade,  expand  and  replace  the  water/wastewater  utility 
system infrastructure acquired, as conveyed in a Capital Improvement Plan (CIP).  Based on input from 
eHT, the water/wastewater CIP were assumed to be the same  in both the MUD annexation and asset 
acquisition options.   

The relevant water CIP projects were taken from Table 4‐20 of the 2011 Regional Water and Wastewater 
Planning Study (2011 eHT Study) developed by eHT.  Since the CIP project costs in the 2011 eHT Study 
were  not  in  current  dollars,  NewGen  increased  the  costs  taken  from  the  2011  eHT  Study  by  either 
approximately 3.6%5 per year for interconnection projects or approximately 1.3%6 per year for elevated 
storage tank projects.   While  the 2011 eHT Study  lists 15 different water  interconnection and storage 
projects, for this analysis NewGen focused on the projects directly related to the MUDs in the analysis.  In 
this  case,  NewGen  identified  several  relevant  water  projects  and  allocated  the  costs  to  the  relevant 
participants based on build out connection counts, as shown in Schedule 3 (in 2011 dollars), and then 
inflated the costs to 2019 dollars.  The water capital costs included in the analysis are listed in Table 3 and 
assumed to be incurred in the first year of the forecast.  

 

Table 3 
Capital Projects 

Utility Project Description Project Cost 

Scenario 1.1: Riverstone MUDs 

Water New Interconnects $     112,548 1 

Water New Elevated Storage Tanks 903,580 1 

Wastewater Consolidation into two master regional WWTPs (without WC&ID #2) 5,074,507 2 

Scenario 1.2: Sienna Plantation #1 

Water New Interconnects $  2,320,593 1 

Water New Elevated Storage Tanks 11,811,308 1 

Wastewater Consolidation into two master regional WWTPs (without WC&ID #2) 15,518,623 2 

Scenario 1.3: Sienna Plantation #5 

Water New Interconnects $    900,937 1 

Water New Elevated Storage Tanks - 1 

Wastewater Consolidation into two master regional WWTPs (without WC&ID #2) 15,613,867 2 
1. Costs have been inflated to 2019 dollars using an appropriate inflation factor and project cost reflects pro-rata share of the 

overall project cost based on build out connection counts of all participants in the project 
2. Project cost reflects pro-rata share of the overall project cost based on build out connection counts of all participants in the 

project 

 
5 Based on the annualized change in the Handy Whitman Index cost for water mains (NARUC 331) within the South 
Central region of the country between January 2011 and January 2018 
6 Based on the annualized change in the Handy Whitman Index cost for elevated steel tanks (NARUC 330) within 
the South Central region of the country between January 2011 and January 2018 
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For wastewater CIP projects, per input from eHT and City staff, the most cost‐effective means of providing 
wastewater  service  to  the  area  would  be  to  consolidate  down  to  two  master  regional  wastewater 
treatment plants (WWTPs) as seen in Option 5 in Table 5‐1 in the 2018 eHT Study.  Since the costs for this 
project cannot be pinpointed to each individual MUD, the costs were allocated based on the total build 
out size of each participant, as found in the 2018 eHT Study.  The wastewater project cost shown in Table 
3 represents the pro‐rata share allocated to the relevant MUDs.   

Since  there are no projected revenues  identified currently  to  fund the CIP, we have assumed the City 
would fund the CIP with the issuance of new debt.  The timing of debt incurred to fund the wastewater 
CIP is assumed to be 10% of the total in year 1 of the forecast, 65% in year 5, and the remaining 25% in 
year 10.  It is assumed that all capital projects will be debt funded over a 30‐year term with a 5% interest 
rate and a 2% issuance fee.    

Implementation of the wastewater CIP presents opportunities for O&M cost savings.  By modernizing and 
consolidating  facilities,  eHT  estimates  that  the  overall  wastewater  O&M  cost  should  decrease  by 
approximately 54%7 when compared to the status quo.  Similar to the capital spending, the O&M savings 
are assumed to be phased in over time.   The cost savings were applied in the financial forecast to the 
Purchased Sewer Services line item for Scenario 1.1 and Contracted Services for Scenarios 1.2 and 1.3.  
Since Contracted Services presumably includes both water and wastewater expenses, NewGen assumed 
a 60/40 split in Contracted Services between water and sewer, respectively, for the purpose of calculating 
the wastewater O&M cost savings.  The timing for the utility debt issuances and the O&M savings is shown 
in Table 4.  

 

Table 4 
Capital Project Debt and Savings Schedule

 Debt Issuance 1 O&M 2 

Year Capital Debt % Cumulative % O&M Savings % Cumulative % 

2020 10% 10% 10% 10% 

2024 65% 75% 40% 50% 

2029 25% 100% 50% 100% 
1. 10% of debt is issued in 2020, 65% of debt in 2024, and 25% in 2029 based on input from eHT 
2. 10% of the 54% total O&M savings is realized in 2020, an additional 40% in 2024, and the final 50% in 2029 based on input from eHT 

 
7 Per Table 5‐1 in the 2018 eHT Study 
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It  is  assumed  that  the  depreciation  (a  non‐cash  item)  included  within  the  cash  flow  forecast  will 
sufficiently  fund  any  necessary  capital  renewals  and  replacements.  It  is  also  assumed  that  the  CIP 
projects  identified  in Table 3 and the O&M savings discussed  in  the 2018 eHT report are realized as 
forecasted. 

Analysis 

Methodology 

NewGen’s analysis for both options will focus on changes in revenue, operating expenses, and debt service 
expenses.  Table  5  summarizes  several  of  the  key  differences  between  an  asset  acquisition  and  an 
annexation of the MUDs. 

 

Table 5 
Relevant Components for Each Option 

Asset Acquisition Annexation 

Revenues 
 Water Service 
 Property Tax Support 1, 2 
 Wastewater Service 
 Tap Connection & Inspection Fees 
 Participant Billings 
 Surface Water Fees 

 

Revenues 
 Water Service 
 No Property Taxes 
 Wastewater Service 
 Garbage Service (if any) 
 Other Revenues 
 Tap Connection & Inspection Fees 
 Participant Billings 
 Surface Water Fees 
 Other Tax 

Operating Expenses 
 Treated the same, except excludes “Other” 

operating expenses, which remain with the 
MUD 

Operating Expenses 
 Treated the same, except includes 

“Other” operating expenses 

Debt Service 
 Debt Service for new capital projects 

Debt Service 
 Debt Service for new capital projects 
 Plus MUD Debt defeasance costs 
 Plus MUD developer reimbursement 

obligations  
1. MUD Property Tax Revenue + Revenues for services retained by the MUD – MUD Debt Service – Expenses for 

services retained by the MUD = Portion of Tax Revenue Assigned to the City 
Ex (from Scenario 1.1): Property Tax Revenue in 2020 = $4,526,513;  
Other MUD revenue for services in 2020 = $520,970; 
MUD Expenses for services in 2020 = $428,142; MUD Debt Service in 2020 = $3,380,962; 
City Tax Revenue Portion = $4,526,513 + $520,970 – $428,142 – $3,380,962 = $1,238,379 

2. Amount City receives in 2020 is constant throughout the 30-year forecast.  
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Asset Acquisition 

In  the  asset  acquisition  option,  one  key  assumption  involves  the  continuation  of MUDs  property  tax 
revenue collected by the MUD to offset water/wastewater operating costs, which will then be transferred 
to the City by the MUDs to supplement water/wastewater utility rate revenues.  Tables 6, 7, and 8 show 
the  cash  flow  in  the  asset  acquisition  option  for  each  sub  scenario.    Schedule  1  shows  a  detailed 
breakdown of the cash flow. 

 

Table 6 
Cash Flow Analysis – Asset Acquisition – Scenario 1.1: Riverstone MUDs 

Categories 2020 2025 2030 2035 2040 2045 2049 

Revenues1 $4,184,541  $4,637,171  $4,899,650  $5,280,718  $5,701,448  $6,165,967  $6,572,159  

Expenses2 4,294,394  4,780,976  5,174,473  5,713,036  6,307,654  6,964,159  7,538,230  

Net Income before 
Debt Service ($109,853) ($143,805) ($274,823) ($432,318) ($606,206) ($798,192) ($966,071) 

Debt Service3 100,558  318,257  401,988  401,988  401,988  401,988  401,988  

Net Income after 
Debt Service 

($210,411) ($462,062) ($676,810) ($834,306) ($1,008,193) ($1,200,179) ($1,368,058) 

1. Includes the share of property taxes assumed to be transferred to the City by the MUDs 
2. Includes operating expenses except debt service  
3. Debt service on debt to be issued by the City to fund the CIP 

As shown in Table 6, for each year in the scenario, the MUDs collectively show a negative net operating 
income, with expenses exceeding revenues.  Accordingly, if the City wants the asset acquisition in Scenario 
1.1 to be self‐supporting the City would need to increase utility rates charged to the MUD customers or 
receive a  larger portion of the MUDs’ property tax revenues than  is currently shown as funding utility 
operating expenses in order to acquire the MUDs’ utility assets and fund the identified capital projects.  

Conversely, as shown in Table 7, in Scenario 1.2 the asset acquisition is forecasted to be self‐supporting 
based on  the  existing  utility  rates  and  the  share of  the MUDs’  property  tax  revenues  assumed  to  be 
provided to the City as financial support.  
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Table 7 
Cash Flow Analysis – Asset Acquisition – Scenario 1.2: Sienna Plantation #1 

Categories 2020 2025 2030 2035 2040 2045 2049 

Revenues1 $21,094,335  $24,231,616  $27,261,657  $30,503,505  $34,506,650  $38,967,761  $43,085,429  

Expenses2 19,754,935  21,943,092  24,748,609  28,272,656  32,244,008  36,644,294  40,633,334  

Net Income 
before Debt 
Service 

$1,339,400  $2,288,524  $2,513,048  $2,230,849  $2,262,642  $2,323,467  $2,452,094  

Debt Service3 1,035,143  1,700,901  1,956,962  1,956,962  1,956,962  1,956,962  1,956,962  

Net Income 
after Debt 
Service 

$304,257  $587,623  $556,086  $273,887  $305,680  $366,505  $495,132  

1. Includes the share of property taxes assumed to be transferred to the City by the MUDs 
2. Includes operating expenses except debt service  
3. Debt service on debt to be issued by the City to fund the CIP 

The MUDs in Scenario 1.3 proved to be unique in the Study.  These MUDs were recently created and are 
forecasted to have significant operating losses in the near‐term.  However, Sienna Plantation MUD #5, the 
master MUD for Scenario 1.3, has an agreement with  the developer  to obtain developer advances  to 
offset any operating losses.  Thus, this called for special treatment in the Study and NewGen assumed that 
developer advances would exactly offset any operating losses (before debt service).   

 

Table 8 
Cash Flow Analysis – Asset Acquisition – Scenario 1.3: Sienna Plantation #5 

Categories 2020 2025 2030 2035 2040 2045 2049 

Revenues1 $4,085,882  $7,615,406  $11,332,600  $15,389,159  $20,078,144  $30,578,375  $33,009,167  

Expenses2 3,923,366  6,783,046  10,242,607  14,299,166  18,988,152  29,488,383  31,919,174  

Net Income before 
Debt Service $162,516  $832,360  $1,089,992  $1,089,992  $1,089,992  $1,089,992  $1,089,992  

Debt Service3 162,516  832,360  1,089,992  1,089,992  1,089,992  1,089,992  1,089,992  

Net Income after 
Debt Service 

$0  $0  $0  $0  $0  $0  $0  

1. Includes the share of property taxes assumed to be transferred to the City by the MUDs as well as additional support from the developer  
2. Includes operating expenses except debt service  
3. Debt service on debt to be issued by the City to fund the CIP 
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It  is  likely  that  at  some  point  in  the  future  incremental  rate  revenue  or  property  taxes  not  currently 
forecasted  in  our  analysis  would make  continued  developer  advances  unnecessary,  but  NewGen  has 
assumed  the  developer  advances  continue  throughout  the  forecast  to  represent  these  additional 
revenues.  An additional unique assumption for Scenario 1.3 is that the MUDs will pay for future capital 
projects identified in this scenario either directly or, in the case of the accompanying analysis, through 
additional revenue sharing to pay the debt service associated with future water and wastewater capital 
projects.    Table  8  shows  the  forecasted  results  for  the  MUDs  in  Scenario  1.3  under  these  unique 
assumptions.       

Annexation 

The MUDs in Scenario 1 have annexation agreements with the City that prevent the City from annexing 
the MUDs until certain future events transpire.  Generally, the City cannot annex one of these MUDs until 
90 percent of developable acreage in the MUD has been developed with water, wastewater, and drainage 
facilities.   Based on the build out connection forecast provided by eHT, NewGen estimates this would 
prevent the City from annexing the MUDs in Scenario 1.1 until approximately 2021, the MUDs in Scenario 
1.2  until  approximately  2032,  and  the MUDs  in  Scenario  1.3  until  approximately  2044.    Despite  this 
limitation,  NewGen  has  developed  the  future  annexation  comparison  option  analysis  based  on  an 
assessment of what the financial impact would be if the City annexed the MUDs in 2019.  A myriad of 
changes  could  take  place  between  now  and  when  annexation  would  be  allowed  by  the  annexation 
agreements, and these changes would be difficult to quantify and forecast.  Further, NewGen does not 
think the result of the analysis will be meaningfully different if the annexation is modeled to occur in some 
future  year  when  the  annexation  conditions  might  be  triggered  because  the MUDs  are  expected  to 
continue to issue new debt over time concurrent with new customer growth.  Thus, NewGen suggests the 
analysis conducted is a reasonable approximation of the financial impact of annexation at the projected 
future dates, regardless of when the annexations may transpire.   

One of the key differences between the MUDs annexation option and the MUDs asset acquisition option 
is  the  requirement  that  the  City  repay  existing  MUD  debt  upon  annexation.    This  amounts  to 
approximately $44.2 million, $214.5 million, and $37.4 million of debt principal to be repaid for the MUDs 
in Scenarios 1.1, 1.2, and 1.3, respectively.  The City will also inherit the responsibility for all outstanding 
developer reimbursement obligations, which amount to $0.8 million, $28.7 million, and $38.9 million for 
the MUDs in Scenarios 1.1, 1.2, and 1.3, respectively.  It is important to recognize that these obligations 
reflect a snapshot in time and these obligations could increase meaningfully in a short period of time.  For 
example, each MUD could (and likely will) issue additional debt.  Also, some MUDs are already committed 
to additional developer reimbursement obligations that are not yet reflected on the MUDs’ balance sheets 
(or the amounts  listed above) because the projects are not yet complete.   These additional developer 
reimbursement obligations, which were not included in the analysis herein, amount to $2.8 million and 
$17.3 million  for  the MUDs  in  Scenarios  1.2  and 1.3,  respectively.    In  the  analysis,  the defeasance of 
existing  MUD  debt  and  payment  of  currently  outstanding  developer  reimbursement  obligations  is 
facilitated by a new debt issue with the same term, rate, and issuance fees assumptions as the issuances 
for capital projects.   

A second key difference between the MUDs annexation option and the MUDs asset acquisition option is 
the  loss of City  access  to MUD property  tax  revenues  to  fund water/wastewater operating expenses.  
Tables 9, 10, and 11 show a cash flow analysis for the annexation option in each sub scenario.  Schedule 
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2 shows a detailed breakdown of  the cash  flow.   All annexation options  result  in significant operating 
losses even before any capital or debt service is considered.  This is primarily due to the loss of property 
tax revenues.  Thus, annexation is not forecasted to be self‐supporting in any sub‐scenario.   

 

Table 9 
Cash Flow Analysis – Annexation – Scenario 1.1: Riverstone MUDs 

Categories 2020 2025 2030 2035 2040 2045 2049 

Revenues1 $3,467,132  $4,002,940  $4,328,299  $4,778,792  $5,276,172  $5,825,320  $6,305,514  

Expenses2 4,645,333  5,168,440  5,602,264  6,185,353  6,829,129  7,539,910  8,161,441  

Net Income 
before Debt 
Service 

($1,178,201) ($1,165,500) ($1,273,966) ($1,406,561) ($1,552,957) ($1,714,590) ($1,855,927) 

Debt Service3 3,072,848  3,290,547  3,374,278  3,374,278  3,374,278  3,374,278  3,374,278  

Net Income 
after Debt 
Service 

($4,251,049) ($4,456,048) ($4,648,244) ($4,780,839) ($4,927,235) ($5,088,868) ($5,230,205) 

1. Includes no property taxes  
2. Includes operating expenses except debt service  
3. Debt service on debt to be issued by the City to repay the MUDs’ outstanding debt, repay all outstanding developer reimbursement obligations, 

and fund the CIP 

 

Table 10 
Cash Flow Analysis – Annexation – Scenario 1.2: Sienna Plantation #1 

Categories 2020 2025 2030 2035 2040 2045 2049 

Revenues1 $21,918,811  $26,152,461  $30,340,943  $35,046,958  $40,719,162  $47,039,194  $52,867,059  

Expenses2 24,156,734  26,803,034  30,114,377  34,196,898  38,784,849  43,865,911  48,450,245  

Net Income 
before Debt 
Service 

($2,237,924) ($650,573) $226,565  $850,061  $1,934,313  $3,173,283  $4,416,813  

Debt Service3 17,088,952  17,754,710  18,010,771  18,010,771  18,010,771  18,010,771  18,010,771  

Net Income 
after Debt 
Service 

($19,326,876) ($18,405,284) ($17,784,206) ($17,160,710) ($16,076,458) ($14,837,488) ($13,593,958) 

1. Includes no property taxes  
2. Includes operating expenses except debt service  
3. Debt service on debt to be issued by the City to repay the MUDs’ outstanding debt, repay all outstanding developer reimbursement obligations, 

and fund the CIP 
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Table 11 
Cash Flow Analysis – Annexation – Scenario 1.3: Sienna Plantation #5 

Categories 2020 2025 2030 2035 2040 2045 2049 

Revenues1 $2,802,222  $6,093,968  $10,001,794  $14,631,926  $20,100,158  $32,990,646  $35,024,132  

Expenses2 4,227,793  7,119,158  10,613,702  14,708,884  19,440,514  29,987,827  32,459,789  

Net Income 
before Debt 
Service 

($1,425,571) ($1,025,190) ($611,908) ($76,958) $659,644  $3,002,818  $2,564,343  

Debt Service3 5,201,045  5,870,890  6,128,522  6,128,522  6,128,522  6,128,522  6,128,522  

Net Income 
after Debt 
Service 

($6,626,616) ($6,896,079) ($6,740,430) ($6,205,481) ($5,468,878) ($3,125,704) ($3,564,179) 

1. Includes no property taxes  
2. Includes operating expenses except debt service  
3. Debt service on debt to be issued by the City to repay the MUDs’ outstanding debt, repay all outstanding developer reimbursement obligations, 

and fund the CIP 

 

Net Present Value Analysis 

NewGen developed  a  net  present  value  (NPV)  analysis  that  calculates  the payback,  if  any,  from each 
option over a 30‐year period based on the net income after debt service and operating expenses.  The 
NPV analysis takes into account the relative timing of CIP and O&M expenditures and the impact they 
have on cash flow.  If the NPV is negative, it indicates the existing water/wastewater utility revenues (even 
with customer growth and adjustments  to  rates  for  inflation) are not  sufficient  to keep  the City  from 
having  to  financially  support  the MUDs water/wastewater expenses  from utility  rate  increases and/or 
general City revenues.  In calculating the NPV analysis, NewGen utilized a 5% discount rate.   

Table 12  summarizes  the NPV  for  each option over  the  FY 2020 –  FY 2049  timeframe.    For  the  asset 
acquisition  option  to  break‐even  (on  an  NPV  basis)  the  City  would  need  to  increase  annual 
water/wastewater utility rate revenue or annual general fund subsidy by approximately $0.7 million in 
Scenario 1.1 to achieve an NPV of $0.  Scenario 1.2, as mentioned earlier, has a positive cash flow and, 
therefore,  a  positive  NPV  of  approximately  $6.2 million.    Scenario  1.3  has  an  NPV  of  $0  due  to  the 
commitment  of  developer  advances  and  funding  of  future  capital  improvements  by  the MUD  or  the 
developer.  Without the unique developer support and capital funding assumptions included in Scenario 
1.3, the NPV would have been a negative $31.7 million.   

For the annexation option to break‐even (on an NPV basis) an annual revenue increase of $4.6 million in 
Scenario 1.1, $17.5 million in Scenario 1.2, or $6.1 million in Scenario 1.3 would be needed.   
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Table 12 
Net Present Value Analysis 

Option NPV 1  

Scenario 1.1   

Asset Acquisition ($10,396,835) unfavorable 

Annexation ($71,398,108) unfavorable 

Scenario 1.2   

Asset Acquisition $6,178,851 favorable 

Annexation ($269,621,643) unfavorable 

Scenario 1.3   

Asset Acquisition2 $0 favorable 

Annexation ($93,942,989) unfavorable 
1. Based on a 5% discount rate 
2. Reflects unique assumptions regarding developer support and 

capital funding, without which the NPV would be negative $31.7 
million 

Findings  
Based  on  NewGen’s  financial  analysis,  we  make  the  following  findings  as  part  of  the  Study  for 
consideration by the City: 

1. The most  feasible  option  from  all  three  sub‐scenarios  would  be  an  Asset  Acquisition  from 
Sienna Plantation MUD #1 and its participating subservient MUDs (Scenario 1.2).   This  is the 
only scenario/option that has a positive NPV without unique assumptions related to developer 
support or capital funding.8   

One  contributing  factor  to  this outcome  is  that Participant Billings  (i.e.,  revenues  reported by 
Sienna Plantation MUD #1 based on payments by the participant MUDs) were greater than the 
total  of  payments  to  Sienna  Plantation  MUD  #1  (aka,  Connection  Charges)  reported  by  the 
participant MUDs in Scenario 1.2 in the most recent financial reports available to NewGen.  If this 
happens to be atypical, or the result of a timing difference in reporting, then the results of this 
analysis may be misleading.   

In  Scenario  1.3,  Sienna  Plantation MUD  #5  reported  Participant  Billings  that  were  somewhat 
similar  in magnitude  to what was  reported by Sienna Plantation MUD #4 as payments  to  the 
master MUD.9  However, Sienna Plantation MUD #5 reported $735,247 in payments to a master 
MUD that were presumably paid to Sienna Plantation MUD #1.  This could be the source of (or a 
contributing factor to) the incremental Participant Billings reported by Sienna Plantation MUD #1 
in Scenario 1.2.  The nature and magnitude of Participant Billings and Connection Charges should 

 
8 This option requires voluntary cooperation of MUDs, and cannot be unilaterally imposed by the City, unlike the 
annexation option. 
9 Sienna Plantation MUD #6 and Sienna Plantation MUD #7 did not report any payments to a master MUD in the 
most recent financials available to NewGen  
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be more carefully studied and confirmed before the City makes any final decisions with regard to 
these results.   

It is also worth noting that the existing Sienna Plantation MUD #2 debt is due to be paid in full in 
FY 2026 and NewGen received indications that Sienna Plantation MUD #2 and Sienna Plantation 
MUD #3 may be done issuing new debt.   

2. An Asset Acquisition from Sienna Plantation MUD #5 and its participating subservient MUDs 
(Scenario  1.3)  could  be  financially  feasible  IF  the  unique  assumptions  regarding  developer 
support and capital funding can be agreed to with the MUDs.   

3. All  other  options  do  not  represent  a  viable  financial  transaction  as  they  would  require 
substantial increases in utility rates and/or general fund subsidies due to the negative NPV.   

4. The  requirement  to  repay  all  of  the  MUD’s  existing  debt  and  developer  reimbursement 
obligations, and the inability to supplement utility rate revenues via MUDs continuing property 
tax revenues, means that the City would require significant utility rate increases and/or subsidies 
from the City’s general funds under any annexation scenarios (likely regardless of the timing). 

5. The  City  should  reexamine  the  analysis  when  the  date  allowing  annexation  of  each  MUD 
approaches to evaluate the outstanding debt and developer reimbursement obligations the MUD 
has at that time.  If these obligations have been reduced at that time, it may alter the results of 
the financial analysis.   



City of Missouri City
Scenario 1.1: Riverstone MUDs

Schedule 1
Asset Acquisition

Scenario 1.1

Line Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Year 7 Year 8 Year 9 Year 10 Year 11 Year 12 Year 13 Year 14 Year 15
No. Actual Adjustments Test Year 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034

1

2 Water Service 577,132$        -$                 577,132$        B 588,675$             605,446$        622,761$        640,637$        659,096$        678,157$        691,720$        705,555$        719,666$        734,059$        748,740$        763,715$        778,989$        794,569$        810,461$        

3 Property Tax 4,437,758       -                   4,437,758       C 1,238,379            1,238,379       1,238,379       1,238,379       1,238,379       1,238,379       1,238,379       1,238,379       1,238,379       1,238,379       1,238,379       1,238,379       1,238,379       1,238,379       1,238,379       

4 Wastewater Service 1,531,797       -                   1,531,797       B 1,562,433            1,608,720       1,656,556       1,705,998       1,757,104       1,809,936       1,846,135       1,883,058       1,920,719       1,959,133       1,998,316       2,038,282       2,079,048       2,120,629       2,163,041       

5 Garbage Service -                   -                   -                   M -                        -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   

6 Other Revenues 510,755           -                   510,755           M -                        -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   

7 Tap Connection and Inspection Fees 113,435           -                   113,435           I 74,873                  76,371             77,898             79,456             81,045             82,666             -                   -                   -                   -                   -                   -                   -                   -                   -                   

8 Contracted Wastewater Fees -                   -                   -                   -                        -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   

9 Groundwater Reduction Fees -                   -                   -                   -                        -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   

10 Participant Billings -                   -                   -                   -                        -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   

11 Surface Water Fees 706,060           -                   706,060           B 720,181               740,413           761,290           782,836           805,075           828,032           844,593           861,485           878,714           896,289           914,214           932,499           951,149           970,172           989,575           

12 Other Tax -                   -                   -                   M -                        -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   

13 Water Impact Fee -                   -                   -                   D -                        -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   

14 Wastewater Impact Fee -                   -                   -                   D -                        -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   

15 7,876,937$     -$                     7,876,937$     4,184,541$          4,269,329$     4,356,884$     4,447,307$     4,540,700$     4,637,171$     4,620,827$     4,688,476$     4,757,478$     4,827,860$     4,899,650$     4,972,875$     5,047,565$     5,123,749$     5,201,456$     

16

17

18 Purchased Water Services 1,025,021$     -$                 1,025,021$     L 1,045,521$          1,070,911$     1,096,946$     1,123,644$     1,151,021$     1,179,097$     1,202,679$     1,226,733$     1,251,268$     1,276,293$     1,301,819$     1,327,855$     1,354,412$     1,381,500$     1,409,130$     

19 Contracted Services 1,347,733       -                   1,347,733       L 1,374,688            1,409,711       1,445,665       1,482,577       1,520,473       1,559,381       1,590,568       1,622,380       1,654,827       1,687,924       1,721,682       1,756,116       1,791,238       1,827,063       1,863,604       

20 Repairs & Maintenance 255,415           -                   255,415           L 260,523               267,578           274,830           282,286           289,951           297,831           303,788           309,863           316,061           322,382           328,829           335,406           342,114           348,956           355,936           

21 Professional Fees 224,706           -                   224,706           A 229,200               233,784           238,460           243,229           248,094           253,055           258,117           263,279           268,544           273,915           279,394           284,982           290,681           296,495           302,425           

22 Depreciation & Amortization 1,063,233       -                   1,063,233       L K 1,084,498            1,111,651       1,139,516       1,168,111       1,197,456       1,227,571       1,252,123       1,277,165       1,302,708       1,328,763       1,355,338       1,382,445       1,410,094       1,438,295       1,467,061       

23 Purchased Sewer Services 304,271           -                   304,271           F 293,663               300,898           308,321           315,935           250,130           256,321           261,447           266,676           272,009           175,380           178,888           182,466           186,115           189,837           193,634           

24 Other 344,057           -                   344,057           M -                            -                       -                       -                       -                       -                       -                       -                       -                       -                       -                       -                       -                       -                       -                       

25 Solid Waste -                       -                   -                   M -                            -                       -                       -                       -                       -                       -                       -                       -                       -                       -                       -                       -                       -                       -                       

26 Utilities 6,178               -                   6,178               B 6,302                    6,563               6,835               7,118               7,413               7,720               7,874               8,032               8,192               8,356               8,523               8,694               8,867               9,045               9,226               

27 Purchased Services -                       -                   -                   -                            -                       -                       -                       -                       -                       -                       -                       -                       -                       -                       -                       -                       -                       -                       

28 Capital Outlay -                       -                   -                   K -                            -                       -                       -                       -                       -                       -                       -                       -                       -                       -                       -                       -                       -                       -                       

29 Payments to Master ("Connection Charges") -                       -                   -                   -                            -                       -                       -                       -                       -                       -                       -                       -                       -                       -                       -                       -                       -                       -                       

30 Lease -                       -                   -                   -                            -                       -                       -                       -                       -                       -                       -                       -                       -                       -                       -                       -                       -                       -                       

31 Purchase of Capacity -                       -                   -                   -                            -                       -                       -                       -                       -                       -                       -                       -                       -                       -                       -                       -                       -                       -                       

32 Renewals & Replacements -                       -                   -                   K -                            -                       -                       -                       -                       -                       -                       -                       -                       -                       -                       -                       -                       -                       -                       

33 Salaries and Benefits -                       -                   -                   -                            -                       -                       -                       -                       -                       -                       -                       -                       -                       -                       -                       -                       -                       -                       

34 Surface Water Fee -                       -                   -                   N -                            -                       -                       -                       -                       -                       -                       -                       -                       -                       -                       -                       -                       -                       -                       

35 Groundwater Reduction Fees -                       -                   -                   -                            -                       -                       -                       -                       -                       -                       -                       -                       -                       -                       -                       -                       -                       -                       

36 4,570,614$     -$                     4,570,614$     4,294,394$          4,401,096$     4,510,572$     4,622,899$     4,664,537$     4,780,976$     4,876,595$     4,974,127$     5,073,610$     5,073,013$     5,174,473$     5,277,962$     5,383,522$     5,491,192$     5,601,016$     
37

38 3,306,323$     -$                     3,306,323$     (109,853)$            (131,767)$       (153,688)$       (175,592)$       (123,838)$       (143,805)$       (255,768)$       (285,651)$       (316,132)$       (245,152)$       (274,823)$       (305,087)$       (335,956)$       (367,443)$       (399,559)$       

39

40

41 Capital Improvement Plan - Water
42 Cost 1,016,128$     G

43 Principal 15,433$               16,215$           17,036$           17,898$           18,804$           19,756$           20,756$           21,807$           22,911$           24,071$           25,289$           26,570$           27,915$           29,328$           30,813$           

44 Interest 51,632                  50,851             50,030             49,167             48,261             47,309             46,309             45,258             44,154             42,995             41,776             40,496             39,151             37,737             36,253             

45 Total 67,065$               67,065$           67,065$           67,065$           67,065$           67,065$           67,065$           67,065$           67,065$           67,065$           67,065$           67,065$           67,065$           67,065$           67,065$           

46

47 Capital Improvement Plan - Wastewater
48 Cost 5,074,507$     H

49 Principal 7,707$                  8,098$             8,508$             8,938$             59,489$           62,500$           65,664$           68,989$           72,481$           95,419$           100,250$        105,325$        110,657$        116,259$        122,144$        

50 Interest 25,785                  25,395             24,985             24,554             191,703           188,691           185,527           182,203           178,710           239,503           234,673           229,597           224,265           218,663           212,778           

51 Total 33,492$               33,492$           33,492$           33,492$           251,192$        251,192$        251,192$        251,192$        251,192$        334,922$        334,922$        334,922$        334,922$        334,922$        334,922$        

52

53 Total Debt Service 100,558$             100,558$        100,558$        100,558$        318,257$        318,257$        318,257$        318,257$        318,257$        401,988$        401,988$        401,988$        401,988$        401,988$        401,988$        

54

55 (210,411)$            (232,324)$       (254,246)$       (276,150)$       (442,095)$       (462,062)$       (574,025)$       (603,908)$       (634,389)$       (647,140)$       (676,810)$       (707,075)$       (737,944)$       (769,431)$       (801,547)$       

56

57 ($10,396,835)
58

Revenues

Operating Expenses

Net Income before Debt Service

Net Income after Debt Service

Net Present Value (at 5% discount rate)
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City of Missouri City
Scenario 1.1: Riverstone MUDs

Schedule 1
Asset Acquisition

Scenario 1.1

Line Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Year 7 Year 8 Year 9 Year 10 Year 11 Year 12 Year 13 Year 14 Year 15
No. Actual Adjustments Test Year 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034

59 MUD Revenues
60 Other Revenues 510,755$        -$                 510,755$        L 520,970$             536,519$        552,592$        569,208$        586,386$        604,148$        616,231$        628,556$        641,127$        653,949$        667,028$        680,369$        693,976$        707,856$        722,013$        
61 Other Tax -                   -                   -                   -                       -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   
62 Revenue Total 510,755$        -$                     510,755$        520,970$             536,519$        552,592$        569,208$        586,386$        604,148$        616,231$        628,556$        641,127$        653,949$        667,028$        680,369$        693,976$        707,856$        722,013$        
63

64 MUD Expenses J

65 Administrative Expenses 75,690$           -$                 75,690$           A 77,204$               78,748$           80,323$           81,929$           83,568$           85,239$           86,944$           88,683$           90,457$           92,266$           94,111$           95,993$           97,913$           99,871$           101,869$        
66 Other 344,057           -                   344,057           A 350,938               357,957           365,116           372,418           379,867           387,464           395,213           403,118           411,180           419,404           427,792           436,347           445,074           453,976           463,055           
67 Capital Outlay -                      -                   -                   -                       -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   
68 Lease -                      -                   -                   -                       -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   
69 Transfers for Debt Service -                      -                   -                   -                       -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   
70 Salaries and Benefits -                      -                   -                   -                       -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   

68 Expense Total 419,747$        -$                     419,747$        428,142$             436,705$        445,439$        454,348$        463,435$        472,703$        482,157$        491,801$        501,637$        511,669$        521,903$        532,341$        542,988$        553,847$        564,924$        

71

72 Debt Service Schedule

73 Principal E 1,795,000$          1,845,000$     1,895,000$     1,960,000$     2,025,000$     2,090,000$     2,170,000$     2,250,000$     2,330,000$     2,420,000$     2,515,000$     2,605,000$     2,705,000$     2,800,000$     2,905,000$     

74 Interest E 1,585,962            1,533,850       1,482,839       1,425,442       1,363,730       1,296,937       1,222,366       1,143,133       1,059,460       971,221           877,892           779,771           676,355           567,781           454,138           

75 Total 3,380,962$          3,378,850$     3,377,839$     3,385,442$     3,388,730$     3,386,937$     3,392,366$     3,393,133$     3,389,460$     3,391,221$     3,392,892$     3,384,771$     3,381,355$     3,367,781$     3,359,138$     
76

77 Expense and Debt Total 3,809,104$          3,815,555$     3,823,278$     3,839,790$     3,852,165$     3,859,640$     3,874,523$     3,884,934$     3,891,097$     3,902,890$     3,914,795$     3,917,112$     3,924,343$     3,921,628$     3,924,062$     

78

79 Net Income before Property Tax (3,288,134)$         (3,279,035)$    (3,270,686)$    (3,270,582)$    (3,265,779)$    (3,255,492)$    (3,258,292)$    (3,256,378)$    (3,249,970)$    (3,248,941)$    (3,247,766)$    (3,236,743)$    (3,230,366)$    (3,213,773)$    (3,202,049)$    

80

81 Property Tax 4,437,758$     -$                 4,437,758$     A 4,526,513$          4,617,043$     4,709,384$     4,803,572$     4,899,643$     4,997,636$     5,097,589$     5,199,541$     5,303,532$     5,409,602$     5,517,794$     5,628,150$     5,740,713$     5,855,527$     5,972,638$     

82

83 Net Property Tax Revenue After Debt & Expenses 1,238,379$          1,338,008$     1,438,699$     1,532,990$     1,633,865$     1,742,144$     1,839,297$     1,943,163$     2,053,562$     2,160,661$     2,270,028$     2,391,407$     2,510,347$     2,641,755$     2,770,589$     

84

85 Net Benefit to the City of Missouri City C 1,238,379$          1,238,379$     1,238,379$     1,238,379$     1,238,379$     1,238,379$     1,238,379$     1,238,379$     1,238,379$     1,238,379$     1,238,379$     1,238,379$     1,238,379$     1,238,379$     1,238,379$     

Notes:

A Annual increases in forecast based on inflation only

B Annual increases in forecast based on inflation and customer growth

C Net property tax revenue for the benefit of the City of Missouri City is based on one of two equivalent concepts:

1) The MUDs will pass along any property tax revenue not needed for debt service, administration, or other services retained by the MUDs in year 1 of the forecast and will continue to pass along this dollar amount each year for the remainder of the forecast; OR

2) The MUDs will decrease property taxes in year 1 of the forecast by an amount equal to the amount identified in 1) and the City of Missouri City will be able to increase rates for these customers by an equal dollar amount.

D The City does not charge its impact fees to the MUDs

E Forecast of existing principal and interest based on debt service schedule for existing debt for each utility

F Wastewater O&M expense reflects payments to the City of Missouri City and is forecasted based on inflation less savings projection from eHT report

G Based on the applicable water capital projects in the 2011 eHT report (Table 4-20) updated to today's dollars; does not include any capital costs for the new transmission lines (which are complete) or the new raw water treatment plant (which is already out for bid)

H Based on Option 5 (without WC&ID #2) in the 2018 eHT report (Table 5-1) allocated to the MUDs based on total buildout connection counts

I Assumes inspection fees are negligible and tap fee revenue will increase with inflation and end at buildout

J Developer reimbursements, if any, would remain the obligation of the MUDs 

K Assumes depreciation will fully fund capital needs for renewal and replacements

L Annual increases in forecast based on 50% inflation plus 50% inflation and customer growth combined

M Assumed to say with the MUD

N It is assumed that the expense of paying the City of Missouri City for surface water is contained within one of the expenses listed (e.g., Purchased Water Services) given that it is not separately listed as an expense in the financial statements.
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City of Missouri City
Scenario 1.1: Riverstone MUDs

Schedule 1
Asset Acquisition

Scenario 1.1

Line
No.

1

2 Water Service

3 Property Tax

4 Wastewater Service

5 Garbage Service

6 Other Revenues

7 Tap Connection and Inspection Fees

8 Contracted Wastewater Fees

9 Groundwater Reduction Fees

10 Participant Billings

11 Surface Water Fees

12 Other Tax

13 Water Impact Fee

14 Wastewater Impact Fee

15

16

17

18 Purchased Water Services

19 Contracted Services

20 Repairs & Maintenance

21 Professional Fees

22 Depreciation & Amortization

23 Purchased Sewer Services

24 Other

25 Solid Waste

26 Utilities

27 Purchased Services

28 Capital Outlay

29 Payments to Master ("Connection Charges")

30 Lease

31 Purchase of Capacity

32 Renewals & Replacements

33 Salaries and Benefits

34 Surface Water Fee

35 Groundwater Reduction Fees

36
37

38

39

40

41 Capital Improvement Plan - Water
42 Cost

43 Principal

44 Interest

45 Total

46

47 Capital Improvement Plan - Wastewater
48 Cost

49 Principal

50 Interest

51 Total

52

53 Total Debt Service

54

55

56

57
58

Revenues

Operating Expenses

Net Income before Debt Service

Net Income after Debt Service

Net Present Value (at 5% discount rate)

Year 16 Year 17 Year 18 Year 19 Year 20 Year 21 Year 22 Year 23 Year 24 Year 25 Year 26 Year 27 Year 28 Year 29 Year 30
2035 2036 2037 2038 2039 2040 2041 2042 2043 2044 2045 2046 2047 2048 2049

826,670$        843,203$        860,067$        877,269$            894,814$            912,710$            930,964$            949,584$            968,575$            987,947$            1,007,706$         1,027,860$         1,048,417$         1,069,385$         1,090,773$         

1,238,379       1,238,379       1,238,379       1,238,379           1,238,379           1,238,379           1,238,379           1,238,379           1,238,379           1,238,379           1,238,379           1,238,379           1,238,379           1,238,379           1,238,379           

2,206,302       2,250,428       2,295,437       2,341,346           2,388,173           2,435,936           2,484,655           2,534,348           2,585,035           2,636,735           2,689,470           2,743,260           2,798,125           2,854,087           2,911,169           

-                   -                   -                   -                      -                      -                      -                      -                      -                      -                      -                      -                      -                      -                      -                      

-                   -                   -                   -                      -                      -                      -                      -                      -                      -                      -                      -                      -                      -                      -                      

-                   -                   -                   -                      -                      -                      -                      -                      -                      -                      -                      -                      -                      -                      -                      

-                   -                   -                   -                      -                      -                      -                      -                      -                      -                      -                      -                      -                      -                      -                      

-                   -                   -                   -                      -                      -                      -                      -                      -                      -                      -                      -                      -                      -                      -                      

-                   -                   -                   -                      -                      -                      -                      -                      -                      -                      -                      -                      -                      -                      -                      

1,009,367       1,029,554       1,050,145       1,071,148           1,092,571           1,114,422           1,136,711           1,159,445           1,182,634           1,206,287           1,230,412           1,255,020           1,280,121           1,305,723           1,331,838           

-                   -                   -                   -                      -                      -                      -                      -                      -                      -                      -                      -                      -                      -                      -                      

-                   -                   -                   -                      -                      -                      -                      -                      -                      -                      -                      -                      -                      -                      -                      

-                   -                   -                   -                      -                      -                      -                      -                      -                      -                      -                      -                      -                      -                      -                      

5,280,718$     5,361,565$     5,444,028$     5,528,141$         5,613,937$         5,701,448$         5,790,709$         5,881,756$         5,974,623$         6,069,348$         6,165,967$         6,264,519$         6,365,042$         6,467,575$         6,572,159$         

1,437,313$     1,466,059$     1,495,381$     1,525,288$         1,555,794$         1,586,910$         1,618,648$         1,651,021$         1,684,041$         1,717,722$         1,752,077$         1,787,118$         1,822,861$         1,859,318$         1,896,504$         

1,900,876       1,938,894       1,977,672       2,017,225           2,057,570           2,098,721           2,140,695           2,183,509           2,227,179           2,271,723           2,317,158           2,363,501           2,410,771           2,458,986           2,508,166           

363,054           370,315           377,722           385,276              392,982              400,841              408,858              417,035              425,376              433,884              442,561              451,412              460,441              469,649              479,042              

308,473           314,643           320,936           327,354              333,901              340,579              347,391              354,339              361,426              368,654              376,027              383,548              391,219              399,043              407,024              

1,496,403       1,526,331       1,556,857       1,587,994           1,619,754           1,652,149           1,685,192           1,718,896           1,753,274           1,788,340           1,824,106           1,860,588           1,897,800           1,935,756           1,974,471           

197,507           201,457           205,486           209,596              213,787              218,063              222,424              226,873              231,410              236,039              240,759              245,575              250,486              255,496              260,606              

-                       -                       -                       -                          -                          -                          -                          -                          -                          -                          -                          -                          -                          -                          -                          

-                       -                       -                       -                          -                          -                          -                          -                          -                          -                          -                          -                          -                          -                          -                          

9,410               9,598               9,790               9,986                  10,186                10,390                10,597                10,809                11,026                11,246                11,471                11,700                11,934                12,173                12,417                

-                       -                       -                       -                          -                          -                          -                          -                          -                          -                          -                          -                          -                          -                          -                          

-                       -                       -                       -                          -                          -                          -                          -                          -                          -                          -                          -                          -                          -                          -                          

-                       -                       -                       -                          -                          -                          -                          -                          -                          -                          -                          -                          -                          -                          -                          

-                       -                       -                       -                          -                          -                          -                          -                          -                          -                          -                          -                          -                          -                          -                          

-                       -                       -                       -                          -                          -                          -                          -                          -                          -                          -                          -                          -                          -                          -                          

-                       -                       -                       -                          -                          -                          -                          -                          -                          -                          -                          -                          -                          -                          -                          

-                       -                       -                       -                          -                          -                          -                          -                          -                          -                          -                          -                          -                          -                          -                          

-                       -                       -                       -                          -                          -                          -                          -                          -                          -                          -                          -                          -                          -                          -                          

-                       -                       -                       -                          -                          -                          -                          -                          -                          -                          -                          -                          -                          -                          -                          

5,713,036$     5,827,297$     5,943,843$     6,062,720$         6,183,974$         6,307,654$         6,433,807$         6,562,483$         6,693,732$         6,827,607$         6,964,159$         7,103,442$         7,245,511$         7,390,421$         7,538,230$         

(432,318)$       (465,732)$       (499,814)$       (534,578)$           (570,037)$           (606,206)$           (643,097)$           (680,727)$           (719,109)$           (758,259)$           (798,192)$           (838,923)$           (880,469)$           (922,846)$           (966,071)$           

32,373$           34,011$           35,733$           37,542$              39,443$              41,440$              43,538$              45,742$              48,057$              50,490$              53,046$              55,732$              58,553$              61,517$              64,632$              

34,693             33,054             31,332             29,523                27,623                25,626                23,528                21,324                19,008                16,575                14,019                11,334                8,512                  5,548                  2,434                  

67,065$           67,065$           67,065$           67,065$              67,065$              67,065$              67,065$              67,065$              67,065$              67,065$              67,065$              67,065$              67,065$              67,065$              67,065$              

128,328$        134,825$        141,650$        148,821$            156,355$            164,271$            172,587$            181,324$            190,504$            200,148$            210,280$            220,926$            232,110$            243,861$            256,206$            

206,594           200,098           193,272           186,101              178,567              170,652              162,335              153,598              144,419              134,774              124,642              113,996              102,812              91,061                78,716                

334,922$        334,922$        334,922$        334,922$            334,922$            334,922$            334,922$            334,922$            334,922$            334,922$            334,922$            334,922$            334,922$            334,922$            334,922$            

401,988$        401,988$        401,988$        401,988$            401,988$            401,988$            401,988$            401,988$            401,988$            401,988$            401,988$            401,988$            401,988$            401,988$            401,988$            

(834,306)$       (867,720)$       (901,802)$       (936,566)$           (972,025)$           (1,008,193)$        (1,045,085)$        (1,082,715)$        (1,121,097)$        (1,160,246)$        (1,200,179)$        (1,240,911)$        (1,282,457)$        (1,324,834)$        (1,368,058)$        
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City of Missouri City
Scenario 1.1: Riverstone MUDs

Schedule 1
Asset Acquisition

Scenario 1.1

Line
No.

59 MUD Revenues
60 Other Revenues
61 Other Tax
62 Revenue Total
63

64 MUD Expenses
65 Administrative Expenses
66 Other
67 Capital Outlay
68 Lease
69 Transfers for Debt Service
70 Salaries and Benefits

68 Expense Total

71

72 Debt Service Schedule

73 Principal

74 Interest

75 Total
76

77 Expense and Debt Total

78

79 Net Income before Property Tax

80

81 Property Tax

82

83 Net Property Tax Revenue After Debt & Expenses

84

85 Net Benefit to the City of Missouri City

Year 16 Year 17 Year 18 Year 19 Year 20 Year 21 Year 22 Year 23 Year 24 Year 25 Year 26 Year 27 Year 28 Year 29 Year 30
2035 2036 2037 2038 2039 2040 2041 2042 2043 2044 2045 2046 2047 2048 2049

736,453$        751,182$        766,206$        781,530$            797,161$            813,104$            829,366$            845,953$            862,872$            880,130$            897,732$            915,687$            934,001$            952,681$            971,734$            
-                   -                   -                   -                      -                      -                      -                      -                      -                      -                      -                      -                      -                      -                      -                      

736,453$        751,182$        766,206$        781,530$            797,161$            813,104$            829,366$            845,953$            862,872$            880,130$            897,732$            915,687$            934,001$            952,681$            971,734$            

103,906$        105,984$        108,104$        110,266$            112,471$            114,721$            117,015$            119,356$            121,743$            124,177$            126,661$            129,194$            131,778$            134,414$            137,102$            
472,317           481,763           491,398           501,226              511,251              521,476              531,905              542,543              553,394              564,462              575,751              587,266              599,012              610,992              623,212              

-                   -                   -                   -                      -                      -                      -                      -                      -                      -                      -                      -                      -                      -                      -                      
-                   -                   -                   -                      -                      -                      -                      -                      -                      -                      -                      -                      -                      -                      -                      
-                   -                   -                   -                      -                      -                      -                      -                      -                      -                      -                      -                      -                      -                      -                      
-                   -                   -                   -                      -                      -                      -                      -                      -                      -                      -                      -                      -                      -                      -                      

576,223$        587,747$        599,502$        611,492$            623,722$            636,196$            648,920$            661,899$            675,137$            688,639$            702,412$            716,460$            730,790$            745,405$            760,314$            

2,800,000$     1,525,000$     1,585,000$     1,650,000$         1,260,000$         530,000$            550,000$            -$                    -$                    -$                    -$                    -$                    -$                    -$                    -$                    

339,591           253,106           191,263           126,600              68,400                32,600                11,000                -                      -                      -                      -                      -                      -                      -                      -                      

3,139,591$     1,778,106$     1,776,263$     1,776,600$         1,328,400$         562,600$            561,000$            -$                        -$                        -$                        -$                        -$                        -$                        -$                        -$                        

3,715,814$     2,365,853$     2,375,765$     2,388,092$         1,952,122$         1,198,796$         1,209,920$         661,899$            675,137$            688,639$            702,412$            716,460$            730,790$            745,405$            760,314$            

(2,979,361)$    (1,614,671)$    (1,609,559)$    (1,606,562)$        (1,154,961)$        (385,693)$           (380,555)$           184,054$            187,735$            191,490$            195,320$            199,226$            203,211$            207,275$            211,421$            

6,092,091$     6,213,933$     6,338,211$     6,464,975$         6,594,275$         6,726,160$         6,860,684$         6,997,897$         7,137,855$         7,280,612$         7,426,225$         7,574,749$         7,726,244$         7,880,769$         8,038,384$         

3,112,730$     4,599,262$     4,728,652$     4,858,413$         5,439,313$         6,340,468$         6,480,129$         7,181,952$         7,325,591$         7,472,103$         7,621,545$         7,773,975$         7,929,455$         8,088,044$         8,249,805$         

1,238,379$     1,238,379$     1,238,379$     1,238,379$         1,238,379$         1,238,379$         1,238,379$         1,238,379$         1,238,379$         1,238,379$         1,238,379$         1,238,379$         1,238,379$         1,238,379$         1,238,379$         
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City of Missouri City
Scenario 1.2: Sienna Plantation MUD #1

Schedule 1
Asset Acquisition

Scenario 1.2

Line Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Year 7 Year 8 Year 9 Year 10 Year 11 Year 12 Year 13 Year 14 Year 15
No. Actual Adjustments Test Year 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034

1
2 Water Service 3,552,204$      -$                3,552,204$     B 3,623,248$          3,771,257$         3,929,933$         4,100,363$         4,283,758$         4,481,471$         4,639,201$         4,805,732$         4,981,711$         5,167,839$         5,364,875$         5,475,678$         5,588,852$         5,704,449$         5,822,526$         
3 Property Tax 19,869,681      -                  19,869,681     C 6,027,259            6,027,259           6,027,259           6,027,259           6,027,259           6,027,259           6,027,259           6,027,259           6,027,259           6,027,259           6,027,259           6,027,259           6,027,259           6,027,259           6,027,259           
4 Wastewater Service 3,960,423        -                  3,960,423       B 4,039,631            4,207,753           4,387,844           4,581,106           4,788,877           5,012,649           5,185,491           5,367,896           5,560,569           5,764,273           5,979,832           6,099,428           6,221,417           6,345,845           6,472,762           
5 Garbage Service -                   -                  -                  R -                      -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     
6 Other Revenues 5,619,727        -                  5,619,727       R Q -                      -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     
7 Tap Connection and Inspection Fees 792,530           -                  792,530          I 475,573               485,084              494,786              504,682              514,775              525,071              242,277              247,123              252,065              257,107              262,249              -                     -                     -                     -                     
8 Contracted Wastewater Fees -                   -                  -                  -                      -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     
9 Groundwater Reduction Fees -                   -                  -                  -                      -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     

10 Participant Billings 3,114,298        -                  3,114,298       B S 3,176,584            3,284,252           3,395,569           3,510,659           3,629,650           3,752,674           3,876,480           4,004,370           4,136,480           4,272,948           4,413,919           4,607,408           4,809,380           5,020,205           5,240,272           
11 Surface Water Fees 6,424,894        (2,746,424)      3,678,470       B N 3,752,039            3,879,212           4,010,695           4,146,634           4,287,181           4,432,492           4,578,725           4,729,784           4,885,826           5,047,016           5,213,524           5,442,065           5,680,625           5,929,642           6,189,576           
12 Other Tax 1,097,660        -                  1,097,660       R -                      -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     
13 Water Impact Fee -                   -                  -                  D -                      -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     
14 Wastewater Impact Fee -                   -                  -                  D -                      -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     
15 44,431,417$    (2,746,424)$    41,684,993$   21,094,335$        21,654,817$       22,246,086$       22,870,703$       23,531,501$       24,231,616$       24,549,434$       25,182,164$       25,843,911$       26,536,442$       27,261,657$       27,651,840$       28,327,533$       29,027,401$       29,752,395$       
16
17
18 Purchased Water Services -$                 -$                -$                -$                    -$                   -$                   -$                   -$                   -$                   -$                   -$                   -$                   -$                   -$                   -$                   -$                   -$                   -$                   
19 Contracted Services 3,363,116        (182,025)         3,181,091       F O 3,226,317            3,311,080           3,398,472           3,488,597           3,479,169           3,572,337           3,657,133           3,744,179           3,833,544           3,801,978           3,892,936           3,980,837           4,070,817           4,162,927           4,257,221           
20 Repairs & Maintenance 2,506,414        -                  2,506,414       L 2,556,542            2,632,150           2,710,493           2,791,698           2,875,899           2,963,239           3,043,633           3,126,492           3,211,903           3,299,957           3,390,749           3,478,455           3,568,549           3,661,101           3,756,180           
21 Professional Fees 1,008,980        -                  1,008,980       A 1,029,160            1,049,743           1,070,738           1,092,152           1,113,995           1,136,275           1,159,001           1,182,181           1,205,824           1,229,941           1,254,540           1,279,631           1,305,223           1,331,328           1,357,954           
22 Depreciation & Amortization 5,934,083        -                  5,934,083       L K 6,052,765            6,194,696           6,340,055           6,488,929           6,641,405           6,797,573           6,942,352           7,090,261           7,241,369           7,395,745           7,553,461           7,722,991           7,896,500           8,074,087           8,255,854           
23 Purchased Sewer Services -                   -                  -                  -                      -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     
24 Other 4,133,464        182,025          4,315,489       R O -                      -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     
25 Solid Waste -                   -                  -                  R -                      -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     
26 Utilities 280,928           -                  280,928          B 286,547               296,907              307,708              318,975              330,735              343,020              355,006              367,452              380,378              393,806              407,760              424,837              442,646              461,220              480,592              
27 Purchased Services 19,292             -                  19,292            L 19,678                 20,208                20,753                21,312                21,886                22,476                23,071                23,683                24,310                24,954                25,616                26,433                27,277                28,147                29,046                
28 Capital Outlay 3,732,396        (3,732,396)      -                  K M -                      -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     
29 Payments to SP1 ("Connection Charges") 2,663,468        -                  2,663,468       B S 2,716,737            2,797,350           2,881,654           2,969,931           3,062,493           3,159,683           3,237,667           3,318,455           3,402,207           3,489,097           3,579,310           3,650,896           3,723,914           3,798,392           3,874,360           
30 Lease 514,560           -                  514,560          P 524,851               535,348              546,055              -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     
31 Purchase of Capacity -                   -                  -                  -                      -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     
32 Renewals & Replacements 317,902           (317,902)         -                  K -                      -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     
33 Salaries and Benefits -                   -                  -                  -                      -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     
34 Surface Water Fee 6,160,705        (2,883,902)      3,276,803       B N 3,342,339            3,455,625           3,572,751           3,693,846           3,819,046           3,948,490           4,078,756           4,213,320           4,352,323           4,495,912           4,644,238           4,847,824           5,060,335           5,282,161           5,513,711           
35 Groundwater Reduction Fees -                   -                  -                  -                      -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     
36 30,635,308$    (6,934,200)$    23,701,108$   19,754,935$        20,293,107$       20,848,678$       20,865,440$       21,344,630$       21,943,092$       22,496,619$       23,066,021$       23,651,858$       24,131,390$       24,748,609$       25,411,903$       26,095,262$       26,799,365$       27,524,919$       
37

38 13,796,109$    4,187,776$     17,983,885$   1,339,400$          1,361,711$         1,397,408$         2,005,262$         2,186,871$         2,288,524$         2,052,815$         2,116,143$         2,192,053$         2,405,052$         2,513,048$         2,239,936$         2,232,271$         2,228,036$         2,227,476$         
39
40
41 Capital Improvement Plan - Water
42 Cost 14,131,901$    G
43 Principal 214,642$             225,508$            236,924$            248,918$            261,520$            274,759$            288,669$            303,283$            318,637$            334,768$            351,715$            369,521$            388,228$            407,882$            428,531$            
44 Interest 718,077               707,211              695,794              683,800              671,199              657,959              644,050              629,436              614,082              597,951              581,003              563,198              544,491              524,837              504,188              
45 Total 932,719$             932,719$            932,719$            932,719$            932,719$            932,719$            932,719$            932,719$            932,719$            932,719$            932,719$            932,719$            932,719$            932,719$            932,719$            
46
47 Capital Improvement Plan - Wastewater
48 Cost 15,518,623$    H
49 Principal 23,570$               24,764$              26,017$              27,334$              181,926$            191,136$            200,812$            210,978$            221,659$            291,806$            306,579$            322,099$            338,406$            355,537$            373,536$            
50 Interest 78,854                 77,661                76,407                75,090                586,257              577,047              567,371              557,205              546,524              732,437              717,665              702,144              685,838              668,706              650,707              
51 Total 102,424$             102,424$            102,424$            102,424$            768,183$            768,183$            768,183$            768,183$            768,183$            1,024,243$         1,024,243$         1,024,243$         1,024,243$         1,024,243$         1,024,243$         
52
53 Total Debt Service 1,035,143$          1,035,143$         1,035,143$         1,035,143$         1,700,901$         1,700,901$         1,700,901$         1,700,901$         1,700,901$         1,956,962$         1,956,962$         1,956,962$         1,956,962$         1,956,962$         1,956,962$         
54
55 304,257$             326,568$            362,265$            970,119$            485,970$            587,623$            351,914$            415,242$            491,152$            448,090$            556,086$            282,974$            275,309$            271,074$            270,514$            
56
57 $6,178,851
58

Revenues

Operating Expenses

Net Income before Debt Service

Net Income after Debt Service

Net Present Value (at 5% discount rate)
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City of Missouri City
Scenario 1.2: Sienna Plantation MUD #1

Schedule 1
Asset Acquisition

Scenario 1.2

Line Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Year 7 Year 8 Year 9 Year 10 Year 11 Year 12 Year 13 Year 14 Year 15
No. Actual Adjustments Test Year 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034

59 MUD Revenues
60 Other Revenues 5,619,727$      -$                5,619,727$     L Q 5,732,122$          5,912,975$         6,100,959$         6,296,482$         6,499,988$         6,711,960$         6,904,190$         7,102,986$         7,308,636$         7,521,447$         7,741,742$         7,987,627$         8,242,421$         8,506,476$         8,780,162$         
61 Other Tax 1,097,660        -                  1,097,660       A 1,119,613            1,142,005           1,164,846           1,188,142           1,211,905           1,236,143           1,260,866           1,286,084           1,311,805           1,338,041           1,364,802           1,392,098           1,419,940           1,448,339           1,477,306           
62 Revenue Total 6,717,387$      -$                    6,717,387$     6,851,735$          7,054,980$         7,265,804$         7,484,624$         7,711,893$         7,948,103$         8,165,056$         8,389,069$         8,620,442$         8,859,489$         9,106,545$         9,379,725$         9,662,361$         9,954,815$         10,257,468$       
63
64 MUD Expenses J
65 Administrative Expenses 437,021$         -$                437,021$        A 445,761$             454,677$            463,770$            473,046$            482,506$            492,157$            502,000$            512,040$            522,281$            532,726$            543,381$            554,248$            565,333$            576,640$            588,173$            
66 Other 4,133,464        182,025          4,315,489       A O 4,401,799            4,489,835           4,579,631           4,671,224           4,764,649           4,859,942           4,957,140           5,056,283           5,157,409           5,260,557           5,365,768           5,473,084           5,582,545           5,694,196           5,808,080           
67 Capital Outlay 3,732,396        (3,732,396)      -                  M -                      -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     
68 Transfers for Debt Service -                   -                  -                  -                      -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     
69 Salaries and Benefits -                   -                  -                  -                      -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     
70 Expense Total 8,302,881$      (3,550,371)$    4,752,510$     4,847,560$          4,944,511$         5,043,402$         5,144,270$         5,247,155$         5,352,098$         5,459,140$         5,568,323$         5,679,689$         5,793,283$         5,909,149$         6,027,332$         6,147,878$         6,270,836$         6,396,253$         
71
72 Debt Service Schedule
73 Principal E 9,020,000$          9,500,000$         9,865,000$         10,215,000$       10,615,000$       11,060,000$       11,540,000$       9,805,000$         10,200,000$       10,740,000$       11,035,000$       10,850,000$       11,380,000$       8,575,000$         8,735,000$         
74 Interest E 7,223,990            6,956,522           6,687,912           6,398,620           6,077,002           5,745,527           5,396,212           5,034,211           4,721,402           4,381,977           4,024,935           3,601,129           3,163,358           2,701,646           2,380,887           
75 Total 16,243,990$        16,456,522$       16,552,912$       16,613,620$       16,692,002$       16,805,527$       16,936,212$       14,839,211$       14,921,402$       15,121,977$       15,059,935$       14,451,129$       14,543,358$       11,276,646$       11,115,887$       
76

77 Expense and Debt Total 21,091,550$        21,401,033$       21,596,314$       21,757,890$       21,939,157$       22,157,625$       22,395,352$       20,407,534$       20,601,091$       20,915,260$       20,969,084$       20,478,461$       20,691,236$       17,547,482$       17,512,140$       
78
79 Net Income before Property Tax (14,239,815)$      (14,346,053)$     (14,330,509)$     (14,273,265)$     (14,227,264)$     (14,209,522)$     (14,230,296)$     (12,018,465)$     (11,980,650)$     (12,055,772)$     (11,862,539)$     (11,098,736)$     (11,028,876)$     (7,592,667)$       (7,254,672)$       
80
81 Property Tax 19,869,681$    -$                19,869,681$   A 20,267,075$        20,672,416$       21,085,864$       21,507,582$       21,937,733$       22,376,488$       22,824,018$       23,280,498$       23,746,108$       24,221,030$       24,705,451$       25,199,560$       25,703,551$       26,217,622$       26,741,975$       
82
83 Net Property Tax Revenue After Debt & Expenses 6,027,259$          6,326,363$         6,755,355$         7,234,316$         7,710,470$         8,166,966$         8,593,722$         11,262,034$       11,765,458$       12,165,259$       12,842,912$       14,100,824$       14,674,675$       18,624,955$       19,487,303$       
84
85 Net Benefit to the City of Missouri City C 6,027,259$          6,027,259$         6,027,259$         6,027,259$         6,027,259$         6,027,259$         6,027,259$         6,027,259$         6,027,259$         6,027,259$         6,027,259$         6,027,259$         6,027,259$         6,027,259$         6,027,259$         

Notes:
A Annual increases in forecast based on inflation only
B Annual increases in forecast based on inflation and customer growth
C Net property tax revenue for the benefit of the City of Missouri City is based on one of two equivalent concepts:

1) The MUDs will pass along any property tax revenue not needed for debt service, administration, or other services retained by the MUDs in year 1 of the forecast and will continue to pass along this dollar amount each year for the remainder of the forecast; OR
2) The MUDs will decrease property taxes in year 1 of the forecast by an amount equal to the amount identified in 1) and the City of Missouri City will be able to increase rates for these customers by an equal dollar amount.

D The City does not charge its impact fees to the MUDs
E Forecast of existing principal and interest based on debt service schedule for existing debt for each utility
F Annual increases in forecast based on 50% inflation plus 50% inflation and customer growth combined, except Sienna Plantation #1 costs, which are assumed to increase with inflation and customer growth but also account for the wastewater O&M savings projection from eHT report based on an assumed 60/40 split in Contracted Services between water and sewer, respectively.
G Based on the applicable water capital projects in the 2011 eHT report (Table 4-20) updated to today's dollars; does not include any capital costs for the new transmission lines (which are complete) or the new raw water treatment plant (which is already out for bid)
H Based on Option 5 (without WC&ID #2) in the 2018 eHT report (Table 5-1) allocated to the MUDs based on total buildout connection counts
I Assumes inspection fees are negligible and tap fee revenue will increase with inflation and end at buildout
J Developer reimbursements, if any, would remain the obligation of the MUDs
K Assumes depreciation will fully fund capital needs for renewal and replacements
L Annual increases in forecast based on 50% inflation plus 50% inflation and customer growth combined
M Adjusted to take out one-time capital contribution expenses
N Sienna Plantation 1 collects the surface water fees from each participant MUD and then pays the City of Missouri City;  Thus, the adjustments are to keep from double counting these revenues and expenses (once in Sienna Plantation 1 and again in the financials of each participating MUD)
O Move the cost of Law Enforcement Services from Contracted Services to Other to keep this expense with the MUD
P This lease expense is associated with three operating leases for a temporary wastewater treatment plant, all of which are month to month, and are assumed to be ended in FY 2023
Q The adjustment to Other Revenues reflects the removal of the lease payments to Sienna Plantation MUD #1, consistent with the removal of the expense (footnote P)
R Assumed to say with the MUD
S It is important to note that Participant Billings and Payments to SP1 ("Connection Charges") reflect duplications in this summary.  For example, the revenue listed as Participant Billings for Sienna Plantation MUD #1 comes from revenue that is captured within Water Service and Wastewater Service for the participant MUDs (i.e., it is counted twice).  The same is true for 

expenses (i.e., the expense of Payments to SP1 made by the participant MUDs is recovering the expenses also listed in other line item expenses for Sienna Plantation MUD #1).  Because both the revenues and expense are included, the net amount is appropriate. 
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City of Missouri City
Scenario 1.2: Sienna Plantation MUD #1

Schedule 1
Asset Acquisition

Scenario 1.2

Line
No.

1
2 Water Service

3 Property Tax

4 Wastewater Service

5 Garbage Service

6 Other Revenues

7 Tap Connection and Inspection Fees

8 Contracted Wastewater Fees

9 Groundwater Reduction Fees

10 Participant Billings

11 Surface Water Fees

12 Other Tax

13 Water Impact Fee

14 Wastewater Impact Fee

15
16
17
18 Purchased Water Services

19 Contracted Services

20 Repairs & Maintenance

21 Professional Fees

22 Depreciation & Amortization

23 Purchased Sewer Services

24 Other

25 Solid Waste

26 Utilities

27 Purchased Services

28 Capital Outlay

29 Payments to SP1 ("Connection Charges")

30 Lease

31 Purchase of Capacity

32 Renewals & Replacements

33 Salaries and Benefits

34 Surface Water Fee

35 Groundwater Reduction Fees

36
37

38
39
40
41 Capital Improvement Plan - Water
42 Cost
43 Principal
44 Interest
45 Total
46
47 Capital Improvement Plan - Wastewater
48 Cost
49 Principal
50 Interest
51 Total
52
53 Total Debt Service

54
55
56
57
58

Revenues

Operating Expenses

Net Income before Debt Service

Net Income after Debt Service

Net Present Value (at 5% discount rate)

Year 16 Year 17 Year 18 Year 19 Year 20 Year 21 Year 22 Year 23 Year 24 Year 25 Year 26 Year 27 Year 28 Year 29 Year 30
2035 2036 2037 2038 2039 2040 2041 2042 2043 2044 2045 2046 2047 2048 2049

5,943,138$         6,065,883$         6,191,243$         6,319,277$         6,450,045$         6,583,610$         6,719,300$         6,857,856$         6,999,343$         7,143,823$         7,291,364$         7,442,033$         7,595,899$         7,753,034$         7,913,509$         
6,027,259           6,027,259           6,027,259           6,027,259           6,027,259           6,027,259           6,027,259           6,027,259           6,027,259           6,027,259           6,027,259           6,027,259           6,027,259           6,027,259           6,027,259           
6,602,217           6,734,262           6,868,947           7,006,326           7,146,452           7,289,382           7,435,169           7,583,873           7,735,550           7,890,261           8,048,066           8,209,028           8,373,208           8,540,672           8,711,486           

-                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     
-                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     
-                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     
-                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     
-                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     

5,469,986           5,695,873           5,931,088           6,176,016           6,431,059           6,696,634           6,951,135           7,215,309           7,489,522           7,774,157           8,069,609           8,376,290           8,694,625           9,025,059           9,368,051           
6,460,904           6,727,711           7,005,537           7,294,835           7,596,080           7,909,766           8,210,371           8,522,401           8,846,290           9,182,488           9,531,463           9,893,700           10,269,704         10,659,998         11,065,124         

-                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     
-                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     
-                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     

30,503,505$       31,250,988$       32,024,073$       32,823,713$       33,650,896$       34,506,650$       35,343,235$       36,206,699$       37,097,964$       38,017,988$       38,967,761$       39,948,309$       40,960,695$       42,006,022$       43,085,429$       

-$                   -$                   -$                   -$                   -$                   -$                   -$                   -$                   -$                   -$                   -$                   -$                   -$                   -$                   -$                   
4,353,753           4,451,326           4,551,172           4,653,348           4,757,908           4,864,912           4,972,532           5,082,604           5,195,185           5,310,335           5,428,114           5,548,584           5,671,809           5,797,854           5,926,786           
3,853,859           3,951,730           4,052,195           4,155,327           4,261,199           4,369,885           4,477,727           4,588,319           4,701,733           4,818,043           4,937,325           5,059,657           5,185,121           5,313,797           5,445,771           
1,385,113           1,412,816           1,441,072           1,469,893           1,499,291           1,529,277           1,559,863           1,591,060           1,622,881           1,655,339           1,688,445           1,722,214           1,756,659           1,791,792           1,827,628           
8,441,904           8,630,040           8,822,530           9,019,480           9,220,997           9,427,192           9,634,710           9,846,928           10,063,957         10,285,910         10,512,900         10,745,048         10,982,473         11,225,300         11,473,656         

-                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     
-                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     
-                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     

500,796              520,690              541,390              562,928              585,340              608,660              631,057              654,291              678,393              703,396              729,333              756,240              784,153              813,111              843,152              
29,973                30,892                31,838                32,814                33,820                34,856                35,867                36,907                37,978                39,079                40,213                41,379                42,579                43,814                45,085                

-                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     
3,951,847           4,030,884           4,111,502           4,193,732           4,277,607           4,363,159           4,450,422           4,539,430           4,630,219           4,722,823           4,817,280           4,913,625           5,011,898           5,112,136           5,214,379           

-                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     
-                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     
-                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     
-                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     

5,755,411           5,993,085           6,240,574           6,498,282           6,766,634           7,046,066           7,313,848           7,591,806           7,880,328           8,179,815           8,490,684           8,813,367           9,148,313           9,495,989           9,856,879           
-                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     

28,272,656$       29,021,462$       29,792,274$       30,585,805$       31,402,795$       32,244,008$       33,076,026$       33,931,346$       34,810,674$       35,714,739$       36,644,294$       37,600,115$       38,583,005$       39,593,793$       40,633,334$       

2,230,849$         2,229,526$         2,231,799$         2,237,908$         2,248,101$         2,262,642$         2,267,209$         2,275,352$         2,287,290$         2,303,249$         2,323,467$         2,348,194$         2,377,690$         2,412,228$         2,452,094$         

450,225$            473,018$            496,964$            522,123$            548,556$            576,326$            605,503$            636,156$            668,362$            702,197$            737,746$            775,095$            814,334$            855,559$            898,872$            
482,493              459,701              435,754              410,595              384,163              356,392              327,216              296,562              264,357              230,521              194,972              157,624              118,385              77,159                33,846                
932,719$            932,719$            932,719$            932,719$            932,719$            932,719$            932,719$            932,719$            932,719$            932,719$            932,719$            932,719$            932,719$            932,719$            932,719$            

392,447$            412,314$            433,188$            455,118$            478,158$            502,365$            527,797$            554,517$            582,589$            612,083$            643,070$            675,625$            709,828$            745,764$            783,518$            
631,797              611,929              591,056              569,126              546,085              521,879              496,446              469,727              441,654              412,161              381,174              348,619              314,415              278,480              240,726              

1,024,243$         1,024,243$         1,024,243$         1,024,243$         1,024,243$         1,024,243$         1,024,243$         1,024,243$         1,024,243$         1,024,243$         1,024,243$         1,024,243$         1,024,243$         1,024,243$         1,024,243$         

1,956,962$         1,956,962$         1,956,962$         1,956,962$         1,956,962$         1,956,962$         1,956,962$         1,956,962$         1,956,962$         1,956,962$         1,956,962$         1,956,962$         1,956,962$         1,956,962$         1,956,962$         

273,887$            272,564$            274,837$            280,946$            291,139$            305,680$            310,247$            318,390$            330,328$            346,287$            366,505$            391,232$            420,728$            455,266$            495,132$            
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City of Missouri City
Scenario 1.2: Sienna Plantation MUD #1

Schedule 1
Asset Acquisition

Scenario 1.2

Line
No.

59 MUD Revenues
60 Other Revenues
61 Other Tax
62 Revenue Total
63
64 MUD Expenses
65 Administrative Expenses
66 Other
67 Capital Outlay
68 Transfers for Debt Service
69 Salaries and Benefits

70 Expense Total
71
72 Debt Service Schedule
73 Principal
74 Interest
75 Total
76

77 Expense and Debt Total
78
79 Net Income before Property Tax
80
81 Property Tax

82
83 Net Property Tax Revenue After Debt & Expenses
84
85 Net Benefit to the City of Missouri City

Year 16 Year 17 Year 18 Year 19 Year 20 Year 21 Year 22 Year 23 Year 24 Year 25 Year 26 Year 27 Year 28 Year 29 Year 30
2035 2036 2037 2038 2039 2040 2041 2042 2043 2044 2045 2046 2047 2048 2049

9,063,861$         9,345,946$         9,637,835$         9,939,898$         10,252,515$       10,576,085$       10,891,947$       11,218,091$       11,554,875$       11,902,666$       12,261,848$       12,632,818$       13,015,985$       13,411,775$       13,820,630$       
1,506,852           1,536,989           1,567,729           1,599,083           1,631,065           1,663,686           1,696,960           1,730,899           1,765,517           1,800,828           1,836,844           1,873,581           1,911,053           1,949,274           1,988,259           

10,570,713$       10,882,935$       11,205,564$       11,538,981$       11,883,580$       12,239,771$       12,588,907$       12,948,990$       13,320,392$       13,703,494$       14,098,692$       14,506,399$       14,927,037$       15,361,049$       15,808,889$       

599,936$            611,935$            624,174$            636,657$            649,390$            662,378$            675,626$            689,138$            702,921$            716,979$            731,319$            745,945$            760,864$            776,081$            791,603$            
5,924,242           6,042,726           6,163,581           6,286,853           6,412,590           6,540,841           6,671,658           6,805,091           6,941,193           7,080,017           7,221,617           7,366,050           7,513,371           7,663,638           7,816,911           

-                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     
-                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     
-                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     

6,524,178$         6,654,661$         6,787,755$         6,923,510$         7,061,980$         7,203,219$         7,347,284$         7,494,230$         7,644,114$         7,796,996$         7,952,936$         8,111,995$         8,274,235$         8,439,720$         8,608,514$         

9,115,000$         9,265,000$         9,655,000$         8,740,000$         9,110,000$         5,800,000$         2,195,000$         1,305,000$         1,160,000$         1,185,000$         830,000$            850,000$            875,000$            645,000$            665,000$            
2,051,980           1,709,344           1,361,925           1,019,480           697,183              363,069              228,270              173,048              138,420              109,869              85,245                64,622                43,361                24,557                8,279                  

11,166,980$       10,974,344$       11,016,925$       9,759,480$         9,807,183$         6,163,069$         2,423,270$         1,478,048$         1,298,420$         1,294,869$         915,245$            914,622$            918,361$            669,557$            673,279$            

17,691,158$       17,629,005$       17,804,680$       16,682,990$       16,869,163$       13,366,288$       9,770,554$         8,972,278$         8,942,534$         9,091,865$         8,868,181$         9,026,617$         9,192,596$         9,109,277$         9,281,793$         

(7,120,445)$       (6,746,071)$       (6,599,115)$       (5,144,009)$       (4,985,583)$       (1,126,517)$       2,818,353$         3,976,713$         4,377,858$         4,611,628$         5,230,511$         5,479,782$         5,734,441$         6,251,772$         6,527,096$         

27,276,814$       27,822,350$       28,378,797$       28,946,373$       29,525,301$       30,115,807$       30,718,123$       31,332,485$       31,959,135$       32,598,318$       33,250,284$       33,915,290$       34,593,596$       35,285,468$       35,991,177$       

20,156,369$       21,076,280$       21,779,682$       23,802,365$       24,539,718$       28,989,290$       33,536,476$       35,309,198$       36,336,993$       37,209,946$       38,480,795$       39,395,071$       40,328,037$       41,537,240$       42,518,273$       

6,027,259$         6,027,259$         6,027,259$         6,027,259$         6,027,259$         6,027,259$         6,027,259$         6,027,259$         6,027,259$         6,027,259$         6,027,259$         6,027,259$         6,027,259$         6,027,259$         6,027,259$         

Prepared by NewGen Strategies and Solutions Page 4 of 4



City of Missouri City
Scenario 1.3: Sienna Plantation MUD #5

Schedule 1
Asset Acquisition

Scenario 1.3

Line Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Year 7 Year 8 Year 9 Year 10 Year 11 Year 12 Year 13 Year 14 Year 15
No. Actual Adjustments Test Year 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034

1

2 Water Service 353,914$        -$                353,914$        B 360,992$             428,114$        507,715$        602,117$        714,072$        846,844$        939,620$        1,042,561$     1,156,779$     1,283,510$     1,424,126$     1,540,421$     1,666,213$     1,802,277$     1,949,453$     

3 Property Tax 2,403,182       -                  2,403,182       C 163,875               163,875          163,875          163,875          163,875          163,875          163,875          163,875          163,875          163,875          163,875          163,875          163,875          163,875          163,875          

4 Wastewater Service 362,137          -                  362,137          B 369,380               438,061          519,512          616,107          730,664          866,520          961,452          1,066,784       1,183,656       1,313,332       1,457,215       1,576,212       1,704,927       1,844,152       1,994,747       

5 Garbage Service -                  -                  -                  N -                      -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  

6 Other Revenues 304,050          -                  304,050          N -                      -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  

7 Tap Connection and Inspection Fees 378,723          -                  378,723          I 386,297               394,023          401,904          409,942          418,141          426,504          435,034          443,734          452,609          461,661          470,894          480,312          489,919          499,717          509,711          

8 Contracted Wastewater Fees -                  -                  -                  -                      -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  

9 Groundwater Reduction Fees -                  -                  -                  -                      -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  

10 Participant Billings 1,047,753       -                  1,047,753       B P 1,068,708            1,267,419       1,503,077       1,782,553       2,113,993       2,507,059       2,781,721       3,086,474       3,424,614       3,799,799       4,216,088       4,560,377       4,932,780       5,335,595       5,771,303       

11 Surface Water Fees 300,699          -                  300,699          B 306,713               363,742          431,374          511,582          606,704          719,511          798,338          885,800          982,844          1,090,520       1,209,993       1,308,802       1,415,679       1,531,285       1,656,330       

12 Other Tax -                  -                  -                  N -                      -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  

13 Water Impact Fee -                  -                  -                  D -                      -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  

14 Wastewater Impact Fee -                  -                  -                  D -                      -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  

15 Developer Advance -                  -                  -                  Q 1,267,401            1,351,339       1,435,402       1,183,883       1,192,577       1,252,734       1,292,987       1,329,863       1,362,482       1,286,204       1,300,417       1,313,691       1,322,468       1,326,092       1,323,842       

16 Incremental Property Tax for New Debt (captial) -                  -                  -                  R 162,516               162,516          162,516          162,516          832,360          832,360          832,360          832,360          832,360          1,089,992       1,089,992       1,089,992       1,089,992       1,089,992       1,089,992       

17 5,150,458$     -$                    5,150,458$     4,085,882$          4,569,088$     5,125,375$     5,432,575$     6,772,385$     7,615,406$     8,205,386$     8,851,451$     9,559,219$     10,488,895$   11,332,600$   12,033,682$   12,785,853$   13,592,985$   14,459,254$   

18

19

20 Purchased Water Services -$                -$                -$                -$                    -$                -$                -$                -$                -$                -$                -$                -$                -$                -$                -$                -$                -$                -$                

21 Contracted Services 503,312          -                  503,312          M 502,333               554,057          611,107          674,031          679,453          749,415          797,960          849,650          904,688          859,663          915,350          961,878          1,010,771       1,062,148       1,116,138       

22 Repairs & Maintenance 280,027          -                  280,027          L 285,627               315,038          347,476          383,255          422,718          466,245          496,447          528,606          562,847          599,307          638,129          670,566          704,651          740,468          778,107          

23 Professional Fees 303,319          -                  303,319          A 309,385               315,573          321,885          328,322          334,889          341,586          348,418          355,387          362,494          369,744          377,139          384,682          392,375          400,223          408,227          

24 Depreciation & Amortization 907,920          -                  907,920          L K 926,078               1,021,435       1,126,610       1,242,614       1,370,563       1,511,687       1,609,611       1,713,878       1,824,899       1,943,112       2,068,982       2,174,149       2,284,662       2,400,792       2,522,825       

25 Purchased Sewer Services -                  -                  -                  -                      -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  

26 Other 296,381          -                  296,381          N -                      -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  

27 Solid Waste -                  -                  -                  N -                      -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  

28 Utilities 28,406            -                  28,406            B 28,974                 34,361            40,750            48,327            57,313            67,970            75,416            83,678            92,846            103,018          114,304          123,638          133,734          144,655          156,468          

29 Purchased Services 5,694              -                  5,694              L 5,808                   6,406              7,066              7,794              8,596              9,481              10,095            10,749            11,446            12,187            12,977            13,636            14,329            15,058            15,823            

30 Capital Outlay -                  -                  -                  K -                      -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  

31 Payments to Master ("Connection Charges") 1,219,139       -                  1,219,139       B P 1,243,522            1,474,737       1,748,943       2,074,133       2,459,789       2,917,151       3,236,741       3,591,343       3,984,795       4,421,351       4,905,734       5,306,339       5,739,659       6,208,364       6,715,343       

32 Lease 308,750          -                  308,750          F 314,925               321,224          327,648          -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  

33 Purchase of Capacity -                  -                  -                  -                      -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  

34 Renewals & Replacements -                  -                  -                  K -                      -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  

35 Salaries and Benefits 2,076              -                  2,076              A -                      -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  

36 Surface Water Fee 300,699          -                  300,699          B 306,713               363,742          431,374          511,582          606,704          719,511          798,338          885,800          982,844          1,090,520       1,209,993       1,308,802       1,415,679       1,531,285       1,656,330       

37 Groundwater Reduction Fees -                  -                  -                  -                      -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  

38 4,155,724$     -$                    4,155,724$     3,923,366$          4,406,572$     4,962,859$     5,270,059$     5,940,025$     6,783,046$     7,373,026$     8,019,091$     8,726,860$     9,398,902$     10,242,607$   10,943,690$   11,695,861$   12,502,993$   13,369,262$   
39

40 994,734$        -$                    994,734$        162,516$             162,516$        162,516$        162,516$        832,360$        832,360$        832,360$        832,360$        832,360$        1,089,992$     1,089,992$     1,089,992$     1,089,992$     1,089,992$     1,089,992$     

41

42

43 Capital Improvement Plan - Water
44 Cost 900,937$        G

45 Principal 13,684$               14,377$          15,104$          15,869$          16,672$          17,516$          18,403$          19,335$          20,314$          21,342$          22,423$          23,558$          24,750$          26,003$          27,320$          

46 Interest 45,779                 45,086            44,358            43,594            42,790            41,946            41,059            40,128            39,149            38,121            37,040            35,905            34,712            33,459            32,143            

47 Total 59,463$               59,463$          59,463$          59,463$          59,463$          59,463$          59,463$          59,463$          59,463$          59,463$          59,463$          59,463$          59,463$          59,463$          59,463$          

48

49 Capital Improvement Plan - Wastewater
50 Cost 15,613,867$   H

51 Principal 23,715$               24,916$          26,177$          27,502$          183,042$        192,309$        202,044$        212,273$        223,019$        293,597$        308,460$        324,076$        340,482$        357,719$        375,829$        

52 Interest 79,338                 78,137            76,876            75,551            589,855          580,589          570,853          560,625          549,878          736,933          722,069          706,454          690,047          672,810          654,701          

53 Total 103,053$             103,053$        103,053$        103,053$        772,897$        772,897$        772,897$        772,897$        772,897$        1,030,530$     1,030,530$     1,030,530$     1,030,530$     1,030,530$     1,030,530$     

54

55 Total Debt Service 162,516$             162,516$        162,516$        162,516$        832,360$        832,360$        832,360$        832,360$        832,360$        1,089,992$     1,089,992$     1,089,992$     1,089,992$     1,089,992$     1,089,992$     

56

57 -$                        -$                    -$                    -$                    -$                    -$                    -$                    -$                    -$                    -$                    -$                    -$                    -$                    -$                    -$                    

58

59 $0
60

Revenues

Operating Expenses

Net Income before Debt Service

Net Income after Debt Service

Net Present Value (at 5% discount rate)
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City of Missouri City
Scenario 1.3: Sienna Plantation MUD #5

Schedule 1
Asset Acquisition

Scenario 1.3

Line Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Year 7 Year 8 Year 9 Year 10 Year 11 Year 12 Year 13 Year 14 Year 15
No. Actual Adjustments Test Year 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034

61 MUD Revenues
62 Other Revenues 304,050$        -$                304,050$        L 310,131$             367,796$        436,182$        517,284$        613,465$        727,530$        807,235$        895,672$        993,798$        1,102,674$     1,223,478$     1,323,388$     1,431,457$     1,548,350$     1,674,790$     
63 Other Tax -                  -                  -                  A -                      -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  
64 Revenue Total 304,050$        -$                    304,050$        310,131$             367,796$        436,182$        517,284$        613,465$        727,530$        807,235$        895,672$        993,798$        1,102,674$     1,223,478$     1,323,388$     1,431,457$     1,548,350$     1,674,790$     
65

66 MUD Expenses J

67 Administrative Expenses 75,006$          -$                75,006$          A 76,506$               78,036$          79,597$          81,188$          82,812$          84,468$          86,158$          87,881$          89,639$          91,431$          93,260$          95,125$          97,028$          98,968$          100,948$        
68 Other 296,381          -                  296,381          A 302,309               308,355          314,522          320,813          327,229          333,773          340,449          347,258          354,203          361,287          368,513          375,883          383,401          391,069          398,890          
69 Capital Outlay -                  -                  -                  -                      -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  
70 Transfers for Debt Service 547,313          (547,313)         -                  O -                      -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  
71 Salaries and Benefits 2,076              -                  2,076              A 2,118                   2,160              2,203              2,247              2,292              2,338              2,385              2,433              2,481              2,531              2,582              2,633              2,686              2,740              2,794              

72 Expense Total 920,776$        (547,313)$       373,463$        380,932$             388,551$        396,322$        404,248$        412,333$        420,580$        428,992$        437,571$        446,323$        455,249$        464,354$        473,641$        483,114$        492,777$        502,632$        

73

74 Debt Service Schedule

75 Principal E 1,015,000$          1,045,000$     1,090,000$     1,130,000$     1,180,000$     1,220,000$     1,270,000$     1,320,000$     1,370,000$     1,425,000$     1,480,000$     1,540,000$     1,595,000$     1,655,000$     1,720,000$     

76 Interest E 1,201,570            1,173,824       1,143,537       1,110,407       1,075,319       1,038,224       1,001,352       965,943          929,057          888,661          845,044          798,037          747,754          694,553          637,911          

77 Total 2,216,570$          2,218,824$     2,233,537$     2,240,407$     2,255,319$     2,258,224$     2,271,352$     2,285,943$     2,299,057$     2,313,661$     2,325,044$     2,338,037$     2,342,754$     2,349,553$     2,357,911$     
78

79 Expense and Debt Total 2,597,502$          2,607,375$     2,629,859$     2,644,655$     2,667,652$     2,678,804$     2,700,344$     2,723,514$     2,745,380$     2,768,910$     2,789,398$     2,811,678$     2,825,868$     2,842,330$     2,860,543$     

80

81 Net Income before Property Tax (2,287,371)$        (2,239,579)$    (2,193,677)$    (2,127,372)$    (2,054,187)$    (1,951,274)$    (1,893,109)$    (1,827,842)$    (1,751,582)$    (1,666,237)$    (1,565,921)$    (1,488,291)$    (1,394,412)$    (1,293,979)$    (1,185,753)$    

82

83 Property Tax 2,403,182$     -$                2,403,182$     A 2,451,246$          2,500,271$     2,550,276$     2,601,281$     2,653,307$     2,706,373$     2,760,501$     2,815,711$     2,872,025$     2,929,465$     2,988,055$     3,047,816$     3,108,772$     3,170,948$     3,234,367$     

84

85 Net Property Tax Revenue After Debt & Expenses 163,875$             260,691$        356,599$        473,910$        599,120$        755,099$        867,392$        987,868$        1,120,443$     1,263,229$     1,422,134$     1,559,525$     1,714,361$     1,876,968$     2,048,613$     

86

87 Net Benefit to the City of Missouri City C 163,875$             163,875$        163,875$        163,875$        163,875$        163,875$        163,875$        163,875$        163,875$        163,875$        163,875$        163,875$        163,875$        163,875$        163,875$        

Notes:

A Annual increases in forecast based on inflation only

B Annual increases in forecast based on inflation and customer growth

C Net property tax revenue for the benefit of the City of Missouri City is based on one of two equivalent concepts:

1) The MUDs will pass along any property tax revenue not needed for debt service, administration, or other services retained by the MUDs in year 1 of the forecast and will continue to pass along this dollar amount each year for the remainder of the forecast; OR

2) The MUDs will decrease property taxes in year 1 of the forecast by an amount equal to the amount identified in 1) and the City of Missouri City will be able to increase rates for these customers by an equal dollar amount.

D The City does not charge its impact fees to the MUDs

E Forecast of existing principal and interest based on debt service schedule for existing debt for each utility

F This lease expense is associated with an operating lease agreement for a wastewater treatment plant, which is assumed to end by FY 2023

G Based on the applicable water capital projects in the 2011 eHT report (Table 4-20) updated to today's dollars; does not include any capital costs for the new transmission lines (which are complete) or the new raw water treatment plant (which is already out for bid)

H Based on Option 5 (without WC&ID #2) in the 2018 eHT report (Table 5-1) allocated to the MUDs based on total buildout connection counts

I Assumes inspection fees are negligible and tap fee revenue will increase with inflation and end at buildout

J Developer reimbursements, if any, would remain the obligation of the MUDs 

K Assumes depreciation will fully fund capital needs for renewal and replacements

L Annual increases in forecast based on 50% inflation plus 50% inflation and customer growth combined

M Annual increases in forecast based on 50% inflation plus 50% inflation and customer growth combined, but also account for the wastewater O&M savings projection from eHT report based on an assumed 60/40 split in Contracted Services between water and sewer, respectively.

N Assumed to say with the MUD

O This reflects a transfer from Sienna Plantation MUD #4 to Sienna Plantation MUD #5 for debt service.  However, since the total debt service is already accounted for under Sienna Plantation MUD #5, the portion paid for by Sienna Plantation MUD #4 via this transfer was removed from the analysis to avoid double-counting this expense.

P

Q

R

Sienna Plantation MUD #5 has agreements with Sienna Plantation MUD #4, 6 and 7 for them to pay their allocated share of all expenses and Sienna Plantation MUD #5 has an agreement with the developer (Toll-GTIS Property Owner) to make contributions to fund any operating shortfalls.  This developer advance will be repaid in the future from 
cash or new debt issues.  Furthermore, the MUDs in this scenario are only just beginning to be built out and, therefore, their revenues are understated as compared to what they should be in the future.  Thus, the developer advances formulaically eliminate any operating shortfall in this scenario. 

In addition to paying all existing debt service, this analysis assumes the MUDs will voluntarily pay the debt service on any new debt issues needed to fund capital improvements for water and wastewater or, alternatively, issue debt to pay the capital costs and repay the debt.  

It is important to note that Participant Billings and Payments to Master ("Connection Charges") reflect duplications in this summary.  For example, the revenue listed as Participant Billings for Sienna Plantation MUD #5 comes from revenue that is captured within Water Service and Wastewater Service for the participant MUDs (i.e., it is counted twice).  
The same is true for expenses (i.e., the expense of Payments to Master made by the participant MUDs is recovering the expenses also listed in other line item expenses for Sienna Plantation MUD #5).  Because both the revenues and expense are included, the net amount is appropriate. 
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City of Missouri City
Scenario 1.3: Sienna Plantation MUD #5

Schedule 1
Asset Acquisition

Scenario 1.3

Line
No.

1

2 Water Service

3 Property Tax

4 Wastewater Service

5 Garbage Service

6 Other Revenues

7 Tap Connection and Inspection Fees

8 Contracted Wastewater Fees

9 Groundwater Reduction Fees

10 Participant Billings

11 Surface Water Fees

12 Other Tax

13 Water Impact Fee

14 Wastewater Impact Fee

15 Developer Advance

16 Incremental Property Tax for New Debt (captial)

17

18

19

20 Purchased Water Services

21 Contracted Services

22 Repairs & Maintenance

23 Professional Fees

24 Depreciation & Amortization

25 Purchased Sewer Services

26 Other

27 Solid Waste

28 Utilities

29 Purchased Services

30 Capital Outlay

31 Payments to Master ("Connection Charges")

32 Lease

33 Purchase of Capacity

34 Renewals & Replacements

35 Salaries and Benefits

36 Surface Water Fee

37 Groundwater Reduction Fees

38
39

40

41

42

43 Capital Improvement Plan - Water
44 Cost

45 Principal

46 Interest

47 Total

48

49 Capital Improvement Plan - Wastewater
50 Cost

51 Principal

52 Interest

53 Total

54

55 Total Debt Service

56

57

58

59
60

Revenues

Operating Expenses

Net Income before Debt Service

Net Income after Debt Service

Net Present Value (at 5% discount rate)

Year 16 Year 17 Year 18 Year 19 Year 20 Year 21 Year 22 Year 23 Year 24 Year 25 Year 26 Year 27 Year 28 Year 29 Year 30
2035 2036 2037 2038 2039 2040 2041 2042 2043 2044 2045 2046 2047 2048 2049

2,108,646$     2,250,138$     2,401,124$     2,562,241$        2,734,170$        2,917,635$        3,241,677$        3,601,707$        4,001,724$        4,446,168$        4,834,830$        4,931,527$        5,030,157$        5,130,760$        5,233,376$        

163,875          163,875          163,875          163,875             163,875             163,875             163,875             163,875             163,875             163,875             163,875             163,875             163,875             163,875             163,875             

2,157,640       2,302,419       2,456,913       2,621,774          2,797,697          2,985,425          3,316,996          3,685,392          4,094,703          4,549,473          4,947,166          5,046,109          5,147,031          5,249,972          5,354,971          

-                  -                  -                  -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     

-                  -                  -                  -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     

519,906          530,304          540,910          551,728             562,762             574,018             585,498             597,208             609,152             621,335             633,762             -                     -                     -                     -                     

-                  -                  -                  -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     

-                  -                  -                  -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     

6,242,592       6,661,475       7,108,465       7,585,449          8,094,439          8,637,582          9,596,899          10,662,761        11,847,000        13,162,765        14,313,389        14,599,656        14,891,650        15,189,483        15,493,272        

1,791,588       1,911,805       2,040,088       2,176,980          2,323,057          2,478,936          2,754,254          3,060,150          3,400,020          3,777,637          4,107,859          4,190,016          4,273,817          4,359,293          4,446,479          

-                  -                  -                  -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     

-                  -                  -                  -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     

-                  -                  -                  -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     

1,314,920       1,309,321       1,298,666       1,282,410          1,259,962          1,230,682          1,133,491          1,008,513          851,539             657,818             487,503             1,146,968          1,173,185          1,199,926          1,227,202          

1,089,992       1,089,992       1,089,992       1,089,992          1,089,992          1,089,992          1,089,992          1,089,992          1,089,992          1,089,992          1,089,992          1,089,992          1,089,992          1,089,992          1,089,992          

15,389,159$   16,219,329$   17,100,034$   18,034,449$      19,025,954$      20,078,144$      21,882,681$      23,869,598$      26,058,006$      28,469,065$      30,578,375$      31,168,143$      31,769,706$      32,383,300$      33,009,167$      

-$                -$                -$                -$                   -$                   -$                   -$                   -$                   -$                   -$                   -$                   -$                   -$                   -$                   -$                   

1,172,872       1,223,951       1,277,254       1,332,879          1,390,926          1,451,502          1,546,621          1,647,974          1,755,968          1,871,039          1,971,528          2,010,959          2,051,178          2,092,201          2,134,045          

817,658          853,267          890,427          929,206             969,673             1,011,903          1,078,214          1,148,872          1,224,159          1,304,380          1,374,435          1,401,924          1,429,962          1,458,561          1,487,733          

416,392          424,720          433,214          441,879             450,716             459,730             468,925             478,304             487,870             497,627             507,580             517,731             528,086             538,647             549,420             

2,651,061       2,766,516       2,886,999       3,012,729          3,143,934          3,280,854          3,495,854          3,724,942          3,969,044          4,229,141          4,456,278          4,545,403          4,636,312          4,729,038          4,823,619          

-                  -                  -                  -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     

-                  -                  -                  -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     

-                  -                  -                  -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     

169,245          180,602          192,720          205,652             219,451             234,177             260,185             289,082             321,188             356,860             388,055             395,816             403,733             411,807             420,044             

16,627            17,352            18,107            18,896               19,719               20,577               21,926               23,363               24,894               26,525               27,950               28,509               29,079               29,660               30,254               

-                  -                  -                  -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     

7,263,723       7,751,125       8,271,231       8,826,237          9,418,485          10,050,473        11,166,710        12,406,920        13,784,871        15,315,862        16,654,699        16,987,793        17,327,548        17,674,099        18,027,581        

-                  -                  -                  -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     

-                  -                  -                  -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     

-                  -                  -                  -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     

-                  -                  -                  -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     

1,791,588       1,911,805       2,040,088       2,176,980          2,323,057          2,478,936          2,754,254          3,060,150          3,400,020          3,777,637          4,107,859          4,190,016          4,273,817          4,359,293          4,446,479          

-                  -                  -                  -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     

14,299,166$   15,129,336$   16,010,042$   16,944,457$      17,935,962$      18,988,152$      20,792,689$      22,779,605$      24,968,013$      27,379,072$      29,488,383$      30,078,151$      30,679,714$      31,293,308$      31,919,174$      

1,089,992$     1,089,992$     1,089,992$     1,089,992$        1,089,992$        1,089,992$        1,089,992$        1,089,992$        1,089,992$        1,089,992$        1,089,992$        1,089,992$        1,089,992$        1,089,992$        1,089,992$        

28,703$          30,156$          31,682$          33,286$             34,972$             36,742$             38,602$             40,556$             42,609$             44,766$             47,033$             49,414$             51,915$             54,544$             57,305$             

30,760            29,307            27,780            26,176               24,491               22,721               20,861               18,906               16,853               14,696               12,430               10,049               7,547                 4,919                 2,158                 

59,463$          59,463$          59,463$          59,463$             59,463$             59,463$             59,463$             59,463$             59,463$             59,463$             59,463$             59,463$             59,463$             59,463$             59,463$             

394,855$        414,845$        435,846$        457,911$           481,093$           505,448$           531,036$           557,920$           586,165$           615,839$           647,016$           679,772$           714,185$           750,341$           788,327$           

635,674          615,685          594,683          572,619             549,437             525,082             499,493             472,610             444,365             414,690             383,513             350,758             316,345             280,189             242,203             

1,030,530$     1,030,530$     1,030,530$     1,030,530$        1,030,530$        1,030,530$        1,030,530$        1,030,530$        1,030,530$        1,030,530$        1,030,530$        1,030,530$        1,030,530$        1,030,530$        1,030,530$        

1,089,992$     1,089,992$     1,089,992$     1,089,992$        1,089,992$        1,089,992$        1,089,992$        1,089,992$        1,089,992$        1,089,992$        1,089,992$        1,089,992$        1,089,992$        1,089,992$        1,089,992$        

-$                    -$                    -$                    -$                       -$                       -$                       -$                       -$                       -$                       -$                       -$                       -$                       -$                       -$                       -$                       
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City of Missouri City
Scenario 1.3: Sienna Plantation MUD #5

Schedule 1
Asset Acquisition

Scenario 1.3

Line
No.

61 MUD Revenues
62 Other Revenues
63 Other Tax
64 Revenue Total
65

66 MUD Expenses
67 Administrative Expenses
68 Other
69 Capital Outlay
70 Transfers for Debt Service
71 Salaries and Benefits

72 Expense Total

73

74 Debt Service Schedule

75 Principal

76 Interest

77 Total
78

79 Expense and Debt Total

80

81 Net Income before Property Tax

82

83 Property Tax

84

85 Net Property Tax Revenue After Debt & Expenses

86

87 Net Benefit to the City of Missouri City

Year 16 Year 17 Year 18 Year 19 Year 20 Year 21 Year 22 Year 23 Year 24 Year 25 Year 26 Year 27 Year 28 Year 29 Year 30
2035 2036 2037 2038 2039 2040 2041 2042 2043 2044 2045 2046 2047 2048 2049

1,811,554$     1,933,111$     2,062,824$     2,201,242$        2,348,947$        2,506,563$        2,784,950$        3,094,255$        3,437,912$        3,819,738$        4,153,640$        4,236,713$        4,321,447$        4,407,876$        4,496,034$        
-                  -                  -                  -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     

1,811,554$     1,933,111$     2,062,824$     2,201,242$        2,348,947$        2,506,563$        2,784,950$        3,094,255$        3,437,912$        3,819,738$        4,153,640$        4,236,713$        4,321,447$        4,407,876$        4,496,034$        

102,967$        105,026$        107,126$        109,269$           111,454$           113,683$           115,957$           118,276$           120,642$           123,055$           125,516$           128,026$           130,587$           133,198$           135,862$           
406,868          415,005          423,305          431,771             440,407             449,215             458,199             467,363             476,711             486,245             495,970             505,889             516,007             526,327             536,854             

-                  -                  -                  -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     
-                  -                  -                  -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     

2,850              2,907              2,965              3,025                 3,085                 3,147                 3,210                 3,274                 3,340                 3,406                 3,474                 3,544                 3,615                 3,687                 3,761                 

512,685$        522,938$        533,397$        544,065$           554,946$           566,045$           577,366$           588,914$           600,692$           612,706$           624,960$           637,459$           650,208$           663,212$           676,477$           

1,790,000$     1,860,000$     1,935,000$     2,005,000$        2,090,000$        2,170,000$        2,255,000$        2,260,000$        1,025,000$        -$                   -$                   -$                   -$                   -$                   -$                   

578,169          515,018          448,278          378,164             304,659             227,273             145,933             63,092               18,950               -                     -                     -                     -                     -                     -                     

2,368,169$     2,375,018$     2,383,278$     2,383,164$        2,394,659$        2,397,273$        2,400,933$        2,323,092$        1,043,950$        -$                       -$                       -$                       -$                       -$                       -$                       

2,880,854$     2,897,956$     2,916,675$     2,927,229$        2,949,605$        2,963,318$        2,978,299$        2,912,006$        1,644,642$        612,706$           624,960$           637,459$           650,208$           663,212$           676,477$           

(1,069,299)$    (964,845)$       (853,851)$       (725,988)$          (600,659)$          (456,756)$          (193,350)$          182,249$           1,793,271$        3,207,032$        3,528,680$        3,599,254$        3,671,239$        3,744,664$        3,819,557$        

3,299,054$     3,365,035$     3,432,336$     3,500,982$        3,571,002$        3,642,422$        3,715,271$        3,789,576$        3,865,367$        3,942,675$        4,021,528$        4,101,959$        4,183,998$        4,267,678$        4,353,032$        

2,229,755$     2,400,190$     2,578,485$     2,774,995$        2,970,343$        3,185,666$        3,521,921$        3,971,825$        5,658,638$        7,149,707$        7,550,209$        7,701,213$        7,855,237$        8,012,342$        8,172,589$        

163,875$        163,875$        163,875$        163,875$           163,875$           163,875$           163,875$           163,875$           163,875$           163,875$           163,875$           163,875$           163,875$           163,875$           163,875$           
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City of Missouri City
Scenario 1.1: Riverstone MUDs

Schedule 2
Annexation

Scenario 1.1
Line Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Year 7 Year 8 Year 9 Year 10 Year 11 Year 12 Year 13 Year 14 Year 15 Year 16 Year 17 Year 18
No. Actual Adjustments Test Year 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037

1

2 Water Service 577,132$        -$                577,132$        B 588,675$         605,446$        622,761$        640,637$        659,096$        678,157$        691,720$        705,555$        719,666$        734,059$        748,740$        763,715$        778,989$        794,569$        810,461$        826,670$        843,203$        860,067$        

3 Property Tax 4,437,758       -                  4,437,758       C -                   -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  

4 Wastewater Service 1,531,797       -                  1,531,797       B 1,562,433        1,608,720       1,656,556       1,705,998       1,757,104       1,809,936       1,846,135       1,883,058       1,920,719       1,959,133       1,998,316       2,038,282       2,079,048       2,120,629       2,163,041       2,206,302       2,250,428       2,295,437       

5 Garbage Service -                  -                  -                  -                   -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  
6 Other Revenues 510,755          -                  510,755          B 520,970           536,519          552,592          569,208          586,386          604,148          616,231          628,556          641,127          653,949          667,028          680,369          693,976          707,856          722,013          736,453          751,182          766,206          

7 Tap Connection and Inspection Fees 113,435          -                  113,435          I 74,873             76,371            77,898            79,456            81,045            82,666            -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  

8 Contracted Wastewater Fees -                  -                  -                  -                   -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  

9 Groundwater Reduction Fees -                  -                  -                  -                   -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  

10 Participant Billings -                  -                  -                  -                   -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  

11 Surface Water Fees 706,060          -                  706,060          B 720,181           740,413          761,290          782,836          805,075          828,032          844,593          861,485          878,714          896,289          914,214          932,499          951,149          970,172          989,575          1,009,367       1,029,554       1,050,145       

12 Other Tax -                  -                  -                  -                   -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  

13 Water Impact Fee -                  -                  -                  D -                   -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  

14 Wastewater Impact Fee -                  -                  -                  D -                   -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  

15 7,876,937$     -$                    7,876,937$     3,467,132$      3,567,469$     3,671,097$     3,778,135$     3,888,706$     4,002,940$     3,998,679$     4,078,653$     4,160,226$     4,243,430$     4,328,299$     4,414,865$     4,503,162$     4,593,225$     4,685,090$     4,778,792$     4,874,367$     4,971,855$     

16

17

18 Purchased Water Services 1,025,021$     -$                1,025,021$     L 1,045,521$      1,070,911$     1,096,946$     1,123,644$     1,151,021$     1,179,097$     1,202,679$     1,226,733$     1,251,268$     1,276,293$     1,301,819$     1,327,855$     1,354,412$     1,381,500$     1,409,130$     1,437,313$     1,466,059$     1,495,381$     

19 Contracted Services 1,347,733       -                  1,347,733       L 1,374,688        1,409,711       1,445,665       1,482,577       1,520,473       1,559,381       1,590,568       1,622,380       1,654,827       1,687,924       1,721,682       1,756,116       1,791,238       1,827,063       1,863,604       1,900,876       1,938,894       1,977,672       

20 Repairs & Maintenance 255,415          -                  255,415          L 260,523           267,578          274,830          282,286          289,951          297,831          303,788          309,863          316,061          322,382          328,829          335,406          342,114          348,956          355,936          363,054          370,315          377,722          

21 Professional Fees 224,706          -                  224,706          A 229,200           233,784          238,460          243,229          248,094          253,055          258,117          263,279          268,544          273,915          279,394          284,982          290,681          296,495          302,425          308,473          314,643          320,936          

22 Depreciation & Amortization 1,063,233       -                  1,063,233       L K 1,084,498        1,111,651       1,139,516       1,168,111       1,197,456       1,227,571       1,252,123       1,277,165       1,302,708       1,328,763       1,355,338       1,382,445       1,410,094       1,438,295       1,467,061       1,496,403       1,526,331       1,556,857       

23 Purchased Sewer Services 304,271          -                  304,271          E 293,663           300,898          308,321          315,935          250,130          256,321          261,447          266,676          272,009          175,380          178,888          182,466          186,115          189,837          193,634          197,507          201,457          205,486          

24 Other 344,057          -                  344,057          A 350,938           357,957          365,116          372,418          379,867          387,464          395,213          403,118          411,180          419,404          427,792          436,347          445,074          453,976          463,055          472,317          481,763          491,398          

25 Solid Waste -                  -                  -                  -                   -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  

26 Utilities 6,178              -                  6,178              B 6,302               6,563              6,835              7,118              7,413              7,720              7,874              8,032              8,192              8,356              8,523              8,694              8,867              9,045              9,226              9,410              9,598              9,790              

27 Purchased Services -                  -                  -                  -                   -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  

28 Surface Water Fee -                  -                  -                  J -                   -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  

29 4,570,614$     -$                    4,570,614$     4,645,333$      4,759,053$     4,875,688$     4,995,317$     5,044,404$     5,168,440$     5,271,809$     5,377,245$     5,484,790$     5,492,416$     5,602,264$     5,714,310$     5,828,596$     5,945,168$     6,064,071$     6,185,353$     6,309,060$     6,435,241$     
30

31 3,306,323$     -$                    3,306,323$     (1,178,201)$     (1,191,584)$    (1,204,591)$    (1,217,182)$    (1,155,698)$    (1,165,500)$    (1,273,130)$    (1,298,592)$    (1,324,564)$    (1,248,986)$    (1,273,966)$    (1,299,445)$    (1,325,434)$    (1,351,943)$    (1,378,981)$    (1,406,561)$    (1,434,692)$    (1,463,386)$    

Revenues

Operating Expenses

Net Income before Debt Service
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City of Missouri City
Scenario 1.1: Riverstone MUDs

Schedule 2
Annexation

Scenario 1.1
Line Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Year 7 Year 8 Year 9 Year 10 Year 11 Year 12 Year 13 Year 14 Year 15 Year 16 Year 17 Year 18
No. Actual Adjustments Test Year 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037

32

33

34 Capital Improvement Plan - Water
35 Cost 1,016,128$     F

36 Principal 15,433$           16,215$          17,036$          17,898$          18,804$          19,756$          20,756$          21,807$          22,911$          24,071$          25,289$          26,570$          27,915$          29,328$          30,813$          32,373$          34,011$          35,733$          

37 Interest 51,632             50,851            50,030            49,167            48,261            47,309            46,309            45,258            44,154            42,995            41,776            40,496            39,151            37,737            36,253            34,693            33,054            31,332            

38 Total 67,065$           67,065$          67,065$          67,065$          67,065$          67,065$          67,065$          67,065$          67,065$          67,065$          67,065$          67,065$          67,065$          67,065$          67,065$          67,065$          67,065$          67,065$          

39

40 Capital Improvement Plan - Wastewater
41 Cost 5,074,507$     G

42 Principal 7,707$             8,098$            8,508$            8,938$            59,489$          62,500$          65,664$          68,989$          72,481$          95,419$          100,250$        105,325$        110,657$        116,259$        122,144$        128,328$        134,825$        141,650$        

43 Interest 25,785             25,395            24,985            24,554            191,703          188,691          185,527          182,203          178,710          239,503          234,673          229,597          224,265          218,663          212,778          206,594          200,098          193,272          

44 Total 33,492$           33,492$          33,492$          33,492$          251,192$        251,192$        251,192$        251,192$        251,192$        334,922$        334,922$        334,922$        334,922$        334,922$        334,922$        334,922$        334,922$        334,922$        

45

46 Defease Existing MUD Debt and Developer Reimbursement Obligations
47 Cost 45,034,070$   H

48 Principal 683,997$         718,625$        755,005$        793,227$        833,384$        875,574$        919,900$        966,470$        1,015,398$     1,066,802$     1,120,809$     1,177,550$     1,237,164$     1,299,795$     1,365,597$     1,434,730$     1,507,364$     1,583,674$     

49 Interest 2,288,293        2,253,666       2,217,285       2,179,063       2,138,906       2,096,716       2,052,390       2,005,820       1,956,893       1,905,488       1,851,481       1,794,740       1,735,127       1,672,495       1,606,693       1,537,560       1,464,927       1,388,616       

50 Total 2,972,290$      2,972,290$     2,972,290$     2,972,290$     2,972,290$     2,972,290$     2,972,290$     2,972,290$     2,972,290$     2,972,290$     2,972,290$     2,972,290$     2,972,290$     2,972,290$     2,972,290$     2,972,290$     2,972,290$     2,972,290$     

51

52 Total Debt Service 3,072,848$      3,072,848$     3,072,848$     3,072,848$     3,290,547$     3,290,547$     3,290,547$     3,290,547$     3,290,547$     3,374,278$     3,374,278$     3,374,278$     3,374,278$     3,374,278$     3,374,278$     3,374,278$     3,374,278$     3,374,278$     

53

54 (4,251,049)$     (4,264,432)$    (4,277,439)$    (4,290,030)$    (4,446,245)$    (4,456,048)$    (4,563,677)$    (4,589,140)$    (4,615,112)$    (4,623,264)$    (4,648,244)$    (4,673,723)$    (4,699,712)$    (4,726,220)$    (4,753,259)$    (4,780,839)$    (4,808,970)$    (4,837,664)$    

55

56 ($71,398,108)

Notes:

A Annual increases in forecast based on inflation only

B Annual increases in forecast based on inflation and customer growth

C There will no longer be MUD property taxes under this option

D The City does not charge its impact fees to the MUDs

E Wastewater O&M expense reflects payments to the City of Missouri City and is forecasted based on inflation less savings projection from eHT report

F Based on the applicable water capital projects in the 2011 eHT report (Table 4-20) updated to today's dollars; does not include any capital costs for the new transmission lines (which are complete) or the new raw water treatment plant (which is already out for bid)

G Based on Option 5 (without WC&ID #2) in the 2018 eHT report (Table 5-1) allocated to the MUDs based on total buildout connection counts

H Based on total principal outstanding on all existing MUD debt plus all existing developer reimbursement obligations

I Assumes inspection fees are negligible and tap fee revenue will increase with inflation and end at buildout

J It is assumed that the expense of paying the City of Missouri City for surface water is contained within one of the expenses listed (e.g., Purchased Water Services) given that it is not separately listed as an expense in the financial statements.

K Assumes depreciation will fully fund capital needs for renewal and replacements

L Annual increases in forecast based on 50% inflation plus 50% inflation and customer growth combined

Net Income after Debt Service

Net Present Value (at 5% discount rate)
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City of Missouri City
Scenario 1.1: Riverstone MUDs

Schedule 2
Annexation

Scenario 1.1
Line
No.

1

2 Water Service

3 Property Tax

4 Wastewater Service

5 Garbage Service
6 Other Revenues

7 Tap Connection and Inspection Fees

8 Contracted Wastewater Fees

9 Groundwater Reduction Fees

10 Participant Billings

11 Surface Water Fees

12 Other Tax

13 Water Impact Fee

14 Wastewater Impact Fee

15

16

17

18 Purchased Water Services

19 Contracted Services

20 Repairs & Maintenance

21 Professional Fees

22 Depreciation & Amortization

23 Purchased Sewer Services

24 Other

25 Solid Waste

26 Utilities

27 Purchased Services

28 Surface Water Fee

29
30

31

Revenues

Operating Expenses

Net Income before Debt Service

Year 19 Year 20 Year 21 Year 22 Year 23 Year 24 Year 25 Year 26 Year 27 Year 28 Year 29 Year 30
2038 2039 2040 2041 2042 2043 2044 2045 2046 2047 2048 2049

877,269$           894,814$           912,710$           930,964$           949,584$           968,575$           987,947$           1,007,706$        1,027,860$        1,048,417$        1,069,385$        1,090,773$        

-                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     

2,341,346          2,388,173          2,435,936          2,484,655          2,534,348          2,585,035          2,636,735          2,689,470          2,743,260          2,798,125          2,854,087          2,911,169          

-                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     
781,530             797,161             813,104             829,366             845,953             862,872             880,130             897,732             915,687             934,001             952,681             971,734             

-                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     

-                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     

-                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     

-                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     

1,071,148          1,092,571          1,114,422          1,136,711          1,159,445          1,182,634          1,206,287          1,230,412          1,255,020          1,280,121          1,305,723          1,331,838          

-                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     

-                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     

-                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     

5,071,292$        5,172,718$        5,276,172$        5,381,696$        5,489,329$        5,599,116$        5,711,098$        5,825,320$        5,941,827$        6,060,663$        6,181,877$        6,305,514$        

1,525,288$        1,555,794$        1,586,910$        1,618,648$        1,651,021$        1,684,041$        1,717,722$        1,752,077$        1,787,118$        1,822,861$        1,859,318$        1,896,504$        

2,017,225          2,057,570          2,098,721          2,140,695          2,183,509          2,227,179          2,271,723          2,317,158          2,363,501          2,410,771          2,458,986          2,508,166          

385,276             392,982             400,841             408,858             417,035             425,376             433,884             442,561             451,412             460,441             469,649             479,042             

327,354             333,901             340,579             347,391             354,339             361,426             368,654             376,027             383,548             391,219             399,043             407,024             

1,587,994          1,619,754          1,652,149          1,685,192          1,718,896          1,753,274          1,788,340          1,824,106          1,860,588          1,897,800          1,935,756          1,974,471          

209,596             213,787             218,063             222,424             226,873             231,410             236,039             240,759             245,575             250,486             255,496             260,606             

501,226             511,251             521,476             531,905             542,543             553,394             564,462             575,751             587,266             599,012             610,992             623,212             

-                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     

9,986                 10,186               10,390               10,597               10,809               11,026               11,246               11,471               11,700               11,934               12,173               12,417               

-                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     

-                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     

6,563,946$        6,695,225$        6,829,129$        6,965,712$        7,105,026$        7,247,126$        7,392,069$        7,539,910$        7,690,709$        7,844,523$        8,001,413$        8,161,441$        

(1,492,654)$       (1,522,507)$       (1,552,957)$       (1,584,016)$       (1,615,696)$       (1,648,010)$       (1,680,971)$       (1,714,590)$       (1,748,882)$       (1,783,859)$       (1,819,537)$       (1,855,927)$       
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City of Missouri City
Scenario 1.1: Riverstone MUDs

Schedule 2
Annexation

Scenario 1.1
Line
No.

32

33

34 Capital Improvement Plan - Water
35 Cost

36 Principal

37 Interest

38 Total

39

40 Capital Improvement Plan - Wastewater
41 Cost

42 Principal

43 Interest

44 Total

45

46 Defease Existing MUD Debt and Develo
47 Cost

48 Principal

49 Interest

50 Total

51

52 Total Debt Service
53

54 Net Income after Debt Service

Year 19 Year 20 Year 21 Year 22 Year 23 Year 24 Year 25 Year 26 Year 27 Year 28 Year 29 Year 30
2038 2039 2040 2041 2042 2043 2044 2045 2046 2047 2048 2049

37,542$             39,443$             41,440$             43,538$             45,742$             48,057$             50,490$             53,046$             55,732$             58,553$             61,517$             64,632$             

29,523               27,623               25,626               23,528               21,324               19,008               16,575               14,019               11,334               8,512                 5,548                 2,434                 

67,065$             67,065$             67,065$             67,065$             67,065$             67,065$             67,065$             67,065$             67,065$             67,065$             67,065$             67,065$             

148,821$           156,355$           164,271$           172,587$           181,324$           190,504$           200,148$           210,280$           220,926$           232,110$           243,861$           256,206$           

186,101             178,567             170,652             162,335             153,598             144,419             134,774             124,642             113,996             102,812             91,061               78,716               

334,922$           334,922$           334,922$           334,922$           334,922$           334,922$           334,922$           334,922$           334,922$           334,922$           334,922$           334,922$           

1,663,847$        1,748,080$        1,836,576$        1,929,553$        2,027,237$        2,129,865$        2,237,690$        2,350,973$        2,469,991$        2,595,034$        2,726,408$        2,864,432$        

1,308,443          1,224,211          1,135,714          1,042,737          945,054             842,425             734,601             621,318             502,300             377,256             245,883             107,858             

2,972,290$        2,972,290$        2,972,290$        2,972,290$        2,972,290$        2,972,290$        2,972,290$        2,972,290$        2,972,290$        2,972,290$        2,972,290$        2,972,290$        

3,374,278$        3,374,278$        3,374,278$        3,374,278$        3,374,278$        3,374,278$        3,374,278$        3,374,278$        3,374,278$        3,374,278$        3,374,278$        3,374,278$        

(4,866,932)$       (4,896,785)$       (4,927,235)$       (4,958,294)$       (4,989,974)$       (5,022,288)$       (5,055,249)$       (5,088,868)$       (5,123,160)$       (5,158,137)$       (5,193,815)$       (5,230,205)$       
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City of Missouri City
Scenario 1.2: Sienna Plantation MUD #1

Schedule 2
Annexation

Scenario 1.2
Line Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Year 7 Year 8 Year 9 Year 10 Year 11 Year 12 Year 13 Year 14 Year 15 Year 16 Year 17 Year 18
No. Actual Adjustments Test Year 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037

1

2 Water Service 3,552,204$      -$                3,552,204$     B 3,623,248$      3,771,257$     3,929,933$     4,100,363$     4,283,758$     4,481,471$     4,639,201$     4,805,732$     4,981,711$     5,167,839$     5,364,875$     5,475,678$     5,588,852$     5,704,449$     5,822,526$     5,943,138$     6,065,883$     6,191,243$     

3 Property Tax 19,869,681      -                  19,869,681     C -                   -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  

4 Wastewater Service 3,960,423        -                  3,960,423       B 4,039,631        4,207,753       4,387,844       4,581,106       4,788,877       5,012,649       5,185,491       5,367,896       5,560,569       5,764,273       5,979,832       6,099,428       6,221,417       6,345,845       6,472,762       6,602,217       6,734,262       6,868,947       

5 Garbage Service -                   -                  -                  -                   -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  
6 Other Revenues 5,619,727        -                  5,619,727       B J 5,732,122        5,912,975       6,100,959       6,296,482       6,499,988       6,711,960       6,904,190       7,102,986       7,308,636       7,521,447       7,741,742       7,987,627       8,242,421       8,506,476       8,780,162       9,063,861       9,345,946       9,637,835       

7 Tap Connection and Inspection Fees 792,530           -                  792,530          I 475,573           485,084          494,786          504,682          514,775          525,071          242,277          247,123          252,065          257,107          262,249          -                  -                  -                  -                  -                  -                  -                  

8 Contracted Wastewater Fees -                   -                  -                  -                   -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  

9 Groundwater Reduction Fees -                   -                  -                  -                   -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  

10 Participant Billings 3,114,298        -                  3,114,298       B Q 3,176,584        3,284,252       3,395,569       3,510,659       3,629,650       3,752,674       3,876,480       4,004,370       4,136,480       4,272,948       4,413,919       4,607,408       4,809,380       5,020,205       5,240,272       5,469,986       5,695,873       5,931,088       

11 Surface Water Fees 6,424,894        (2,746,424)      3,678,470       B N 3,752,039        3,879,212       4,010,695       4,146,634       4,287,181       4,432,492       4,578,725       4,729,784       4,885,826       5,047,016       5,213,524       5,442,065       5,680,625       5,929,642       6,189,576       6,460,904       6,727,711       7,005,537       

12 Other Tax 1,097,660        -                  1,097,660       A 1,119,613        1,142,005       1,164,846       1,188,142       1,211,905       1,236,143       1,260,866       1,286,084       1,311,805       1,338,041       1,364,802       1,392,098       1,419,940       1,448,339       1,477,306       1,506,852       1,536,989       1,567,729       

13 Water Impact Fee -                   -                  -                  D -                   -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  

14 Wastewater Impact Fee -                   -                  -                  D -                   -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  

15 44,431,417$    (2,746,424)$    41,684,993$   21,918,811$    22,682,539$   23,484,631$   24,328,068$   25,216,135$   26,152,461$   26,687,231$   27,543,974$   28,437,093$   29,368,672$   30,340,943$   31,004,306$   31,962,634$   32,954,957$   33,982,603$   35,046,958$   36,106,663$   37,202,378$   

16

17

18 Purchased Water Services -$                 -$                -$                -$                 -$                -$                -$                -$                -$                -$                -$                -$                -$                -$                -$                -$                -$                -$                -$                -$                -$                

19 Contracted Services 3,363,116        (182,025)         3,181,091       E O 3,226,317        3,311,080       3,398,472       3,488,597       3,479,169       3,572,337       3,657,133       3,744,179       3,833,544       3,801,978       3,892,936       3,980,837       4,070,817       4,162,927       4,257,221       4,353,753       4,451,326       4,551,172       

20 Repairs & Maintenance 2,506,414        -                  2,506,414       L 2,556,542        2,632,150       2,710,493       2,791,698       2,875,899       2,963,239       3,043,633       3,126,492       3,211,903       3,299,957       3,390,749       3,478,455       3,568,549       3,661,101       3,756,180       3,853,859       3,951,730       4,052,195       

21 Professional Fees 1,008,980        -                  1,008,980       A 1,029,160        1,049,743       1,070,738       1,092,152       1,113,995       1,136,275       1,159,001       1,182,181       1,205,824       1,229,941       1,254,540       1,279,631       1,305,223       1,331,328       1,357,954       1,385,113       1,412,816       1,441,072       

22 Depreciation & Amortization 5,934,083        -                  5,934,083       L K 6,052,765        6,194,696       6,340,055       6,488,929       6,641,405       6,797,573       6,942,352       7,090,261       7,241,369       7,395,745       7,553,461       7,722,991       7,896,500       8,074,087       8,255,854       8,441,904       8,630,040       8,822,530       

23 Purchased Sewer Services -                   -                  -                  -                   -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  

24 Other 4,133,464        182,025          4,315,489       A O 4,401,799        4,489,835       4,579,631       4,671,224       4,764,649       4,859,942       4,957,140       5,056,283       5,157,409       5,260,557       5,365,768       5,473,084       5,582,545       5,694,196       5,808,080       5,924,242       6,042,726       6,163,581       

25 Solid Waste -                   -                  -                  -                   -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  

26 Utilities 280,928           -                  280,928          B 286,547           296,907          307,708          318,975          330,735          343,020          355,006          367,452          380,378          393,806          407,760          424,837          442,646          461,220          480,592          500,796          520,690          541,390          

27 Purchased Services 19,292             -                  19,292            L 19,678             20,208            20,753            21,312            21,886            22,476            23,071            23,683            24,310            24,954            25,616            26,433            27,277            28,147            29,046            29,973            30,892            31,838            

28 Capital Outlay 3,732,396        (3,732,396)      -                  K M -                   -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  

29 Payments to SP1 ("Connection Charges") 2,663,468        -                  2,663,468       B Q 2,716,737        2,797,350       2,881,654       2,969,931       3,062,493       3,159,683       3,237,667       3,318,455       3,402,207       3,489,097       3,579,310       3,650,896       3,723,914       3,798,392       3,874,360       3,951,847       4,030,884       4,111,502       

30 Lease 514,560           -                  514,560          P 524,851           535,348          546,055          -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  

31 Purchase of Capacity -                   -                  -                  -                   -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  

32 Renewals & Replacements 317,902           (317,902)         -                  K -                   -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  

33 Salaries and Benefits -                   -                  -                  -                   -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  

34 Surface Water Fee 6,160,705        (2,883,902)      3,276,803       B N 3,342,339        3,455,625       3,572,751       3,693,846       3,819,046       3,948,490       4,078,756       4,213,320       4,352,323       4,495,912       4,644,238       4,847,824       5,060,335       5,282,161       5,513,711       5,755,411       5,993,085       6,240,574       

35 30,635,308$    (6,934,200)$    23,701,108$   24,156,734$    24,782,941$   25,428,309$   25,536,664$   26,109,278$   26,803,034$   27,453,760$   28,122,305$   28,809,267$   29,391,947$   30,114,377$   30,884,987$   31,677,807$   32,493,561$   33,332,999$   34,196,898$   35,064,189$   35,955,855$   
36

37 13,796,109$    4,187,776$     17,983,885$   (2,237,924)$     (2,100,403)$    (1,943,678)$    (1,208,597)$    (893,143)$       (650,573)$       (766,528)$       (578,330)$       (372,174)$       (23,275)$         226,565$        119,319$        284,828$        461,396$        649,604$        850,061$        1,042,475$     1,246,524$     

Revenues

Operating Expenses

Net Income before Debt Service
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City of Missouri City
Scenario 1.2: Sienna Plantation MUD #1

Schedule 2
Annexation

Scenario 1.2
Line Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Year 7 Year 8 Year 9 Year 10 Year 11 Year 12 Year 13 Year 14 Year 15 Year 16 Year 17 Year 18
No. Actual Adjustments Test Year 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037

38

39

40 Capital Improvement Plan - Water
41 Cost 14,131,901$    F

42 Principal 214,642$         225,508$        236,924$        248,918$        261,520$        274,759$        288,669$        303,283$        318,637$        334,768$        351,715$        369,521$        388,228$        407,882$        428,531$        450,225$        473,018$        496,964$        

43 Interest 718,077           707,211          695,794          683,800          671,199          657,959          644,050          629,436          614,082          597,951          581,003          563,198          544,491          524,837          504,188          482,493          459,701          435,754          

44 Total 932,719$         932,719$        932,719$        932,719$        932,719$        932,719$        932,719$        932,719$        932,719$        932,719$        932,719$        932,719$        932,719$        932,719$        932,719$        932,719$        932,719$        932,719$        

45

46 Capital Improvement Plan - Wastewater
47 Cost 15,518,623$    G

48 Principal 23,570$           24,764$          26,017$          27,334$          181,926$        191,136$        200,812$        210,978$        221,659$        291,806$        306,579$        322,099$        338,406$        355,537$        373,536$        392,447$        412,314$        433,188$        

49 Interest 78,854             77,661            76,407            75,090            586,257          577,047          567,371          557,205          546,524          732,437          717,665          702,144          685,838          668,706          650,707          631,797          611,929          591,056          

50 Total 102,424$         102,424$        102,424$        102,424$        768,183$        768,183$        768,183$        768,183$        768,183$        1,024,243$     1,024,243$     1,024,243$     1,024,243$     1,024,243$     1,024,243$     1,024,243$     1,024,243$     1,024,243$     

51

52 Defease Existing MUD Debt and Developer Reimbursement Obligations
53 Cost 243,236,111$  H

54 Principal 3,694,377$      3,881,405$     4,077,901$     4,284,345$     4,501,240$     4,729,115$     4,968,526$     5,220,058$     5,484,323$     5,761,967$     6,053,667$     6,360,134$     6,682,115$     7,020,397$     7,375,805$     7,749,205$     8,141,509$     8,553,673$     

55 Interest 12,359,432      12,172,404     11,975,908     11,769,464     11,552,569     11,324,694     11,085,283     10,833,751     10,569,486     10,291,842     10,000,142     9,693,675       9,371,694       9,033,412       8,678,004       8,304,604       7,912,300       7,500,136       

56 Total 16,053,809$    16,053,809$   16,053,809$   16,053,809$   16,053,809$   16,053,809$   16,053,809$   16,053,809$   16,053,809$   16,053,809$   16,053,809$   16,053,809$   16,053,809$   16,053,809$   16,053,809$   16,053,809$   16,053,809$   16,053,809$   

57

58 Total Debt Service 17,088,952$    17,088,952$   17,088,952$   17,088,952$   17,754,710$   17,754,710$   17,754,710$   17,754,710$   17,754,710$   18,010,771$   18,010,771$   18,010,771$   18,010,771$   18,010,771$   18,010,771$   18,010,771$   18,010,771$   18,010,771$   

59

60 (19,326,876)$   (19,189,355)$  (19,032,630)$  (18,297,549)$  (18,647,853)$  (18,405,284)$  (18,521,238)$  (18,333,040)$  (18,126,884)$  (18,034,046)$  (17,784,206)$  (17,891,452)$  (17,725,943)$  (17,549,375)$  (17,361,167)$  (17,160,710)$  (16,968,296)$  (16,764,247)$  

61

62 ($269,621,643)

Notes:

A Annual increases in forecast based on inflation only

B Annual increases in forecast based on inflation and customer growth

C There will no longer be MUD property taxes under this option

D The City does not charge its impact fees to the MUDs

E Annual increases in forecast based on 50% inflation plus 50% inflation and customer growth combined, except Sienna Plantation #1 costs, which are assumed to increase with inflation and customer growth but also account for the wastewater O&M savings projection from eHT report based on an assumed 60/40 split in Contracted Services between water and sewer, respectively.

F Based on the applicable water capital projects in the 2011 eHT report (Table 4-20) updated to today's dollars; does not include any capital costs for the new transmission lines (which are complete) or the new raw water treatment plant (which is already out for bid)

G Based on Option 5 (without WC&ID #2) in the 2018 eHT report (Table 5-1) allocated to the MUDs based on total buildout connection counts

H Based on total principal outstanding on all existing MUD debt plus all existing developer reimbursement obligations

I Assumes inspection fees are negligible and tap fee revenue will increase with inflation and end at buildout

J The adjustment to Other Revenues reflects the removal of the lease payments to Sienna Plantation MUD #1, consistent with the removal of the expense (footnote P)

K Assumes depreciation will fully fund capital needs for renewal and replacements

L Annual increases in forecast based on 50% inflation plus 50% inflation and customer growth combined

M Adjusted to take out one-time capital contribution expenses

N Sienna Plantation 1 collects the surface water fees from each participant MUD and then pays the City of Missouri City;  Thus, the adjustments are to keep from double counting these revenues and expenses (once in Sienna Plantation 1 and again in the financials of each participating MUD)

O Move the cost of Law Enforcement Services from Contracted Services to Other to keep this expense with the MUD

P This lease expense is associated with three operating leases for a temporary wastewater treatment plant, all of which are month to month, and are assumed to be ended in FY 2023

Q It is important to note that Participant Billings and Payments to SP1 ("Connection Charges") reflect duplications in this summary.  For example, the revenue listed as Participant Billings for Sienna Plantation MUD #1 comes from revenue that is captured within Water Service and Wastewater Service for the participant MUDs (i.e., it is 
counted twice).  The same is true for expenses (i.e., the expense of Payments to SP1 made by the participant MUDs is recovering the expenses also listed in other line item expenses for Sienna Plantation MUD #1).  Because both the revenues and expense are included, the net amount is appropriate. 

Net Income after Debt Service

Net Present Value (at 5% discount rate)

Prepared by NewGen Strategies and Solutions Page 2 of 4



City of Missouri City
Scenario 1.2: Sienna Plantation MUD #1

Schedule 2
Annexation

Scenario 1.2
Line
No.

1

2 Water Service

3 Property Tax

4 Wastewater Service

5 Garbage Service
6 Other Revenues

7 Tap Connection and Inspection Fees

8 Contracted Wastewater Fees

9 Groundwater Reduction Fees

10 Participant Billings

11 Surface Water Fees

12 Other Tax

13 Water Impact Fee

14 Wastewater Impact Fee

15

16

17

18 Purchased Water Services

19 Contracted Services

20 Repairs & Maintenance

21 Professional Fees

22 Depreciation & Amortization

23 Purchased Sewer Services

24 Other

25 Solid Waste

26 Utilities

27 Purchased Services

28 Capital Outlay

29 Payments to SP1 ("Connection Charges")

30 Lease

31 Purchase of Capacity

32 Renewals & Replacements

33 Salaries and Benefits

34 Surface Water Fee

35
36

37

Revenues

Operating Expenses

Net Income before Debt Service

Year 19 Year 20 Year 21 Year 22 Year 23 Year 24 Year 25 Year 26 Year 27 Year 28 Year 29 Year 30
2038 2039 2040 2041 2042 2043 2044 2045 2046 2047 2048 2049

6,319,277$        6,450,045$        6,583,610$        6,719,300$        6,857,856$        6,999,343$        7,143,823$        7,291,364$        7,442,033$        7,595,899$        7,753,034$        7,913,509$        

-                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     

7,006,326          7,146,452          7,289,382          7,435,169          7,583,873          7,735,550          7,890,261          8,048,066          8,209,028          8,373,208          8,540,672          8,711,486          

-                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     
9,939,898          10,252,515        10,576,085        10,891,947        11,218,091        11,554,875        11,902,666        12,261,848        12,632,818        13,015,985        13,411,775        13,820,630        

-                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     

-                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     

-                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     

6,176,016          6,431,059          6,696,634          6,951,135          7,215,309          7,489,522          7,774,157          8,069,609          8,376,290          8,694,625          9,025,059          9,368,051          

7,294,835          7,596,080          7,909,766          8,210,371          8,522,401          8,846,290          9,182,488          9,531,463          9,893,700          10,269,704        10,659,998        11,065,124        

1,599,083          1,631,065          1,663,686          1,696,960          1,730,899          1,765,517          1,800,828          1,836,844          1,873,581          1,911,053          1,949,274          1,988,259          

-                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     

-                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     

38,335,435$      39,507,217$      40,719,162$      41,904,883$      43,128,430$      44,391,097$      45,694,223$      47,039,194$      48,427,448$      49,860,473$      51,339,811$      52,867,059$      

-$                   -$                   -$                   -$                   -$                   -$                   -$                   -$                   -$                   -$                   -$                   -$                   

4,653,348          4,757,908          4,864,912          4,972,532          5,082,604          5,195,185          5,310,335          5,428,114          5,548,584          5,671,809          5,797,854          5,926,786          

4,155,327          4,261,199          4,369,885          4,477,727          4,588,319          4,701,733          4,818,043          4,937,325          5,059,657          5,185,121          5,313,797          5,445,771          

1,469,893          1,499,291          1,529,277          1,559,863          1,591,060          1,622,881          1,655,339          1,688,445          1,722,214          1,756,659          1,791,792          1,827,628          

9,019,480          9,220,997          9,427,192          9,634,710          9,846,928          10,063,957        10,285,910        10,512,900        10,745,048        10,982,473        11,225,300        11,473,656        

-                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     

6,286,853          6,412,590          6,540,841          6,671,658          6,805,091          6,941,193          7,080,017          7,221,617          7,366,050          7,513,371          7,663,638          7,816,911          

-                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     

562,928             585,340             608,660             631,057             654,291             678,393             703,396             729,333             756,240             784,153             813,111             843,152             

32,814               33,820               34,856               35,867               36,907               37,978               39,079               40,213               41,379               42,579               43,814               45,085               

-                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     

4,193,732          4,277,607          4,363,159          4,450,422          4,539,430          4,630,219          4,722,823          4,817,280          4,913,625          5,011,898          5,112,136          5,214,379          

-                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     

-                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     

-                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     

-                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     

6,498,282          6,766,634          7,046,066          7,313,848          7,591,806          7,880,328          8,179,815          8,490,684          8,813,367          9,148,313          9,495,989          9,856,879          

36,872,658$      37,815,385$      38,784,849$      39,747,684$      40,736,438$      41,751,867$      42,794,756$      43,865,911$      44,966,165$      46,096,376$      47,257,431$      48,450,245$      

1,462,777$        1,691,832$        1,934,313$        2,157,198$        2,391,992$        2,639,229$        2,899,466$        3,173,283$        3,461,284$        3,764,097$        4,082,380$        4,416,813$        
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City of Missouri City
Scenario 1.2: Sienna Plantation MUD #1

Schedule 2
Annexation

Scenario 1.2
Line
No.

38

39

40 Capital Improvement Plan - Water
41 Cost

42 Principal

43 Interest

44 Total

45

46 Capital Improvement Plan - Wastewater
47 Cost

48 Principal

49 Interest

50 Total

51

52 Defease Existing MUD Debt and Develo
53 Cost

54 Principal

55 Interest

56 Total

57

58 Total Debt Service
59

60 Net Income after Debt Service

Year 19 Year 20 Year 21 Year 22 Year 23 Year 24 Year 25 Year 26 Year 27 Year 28 Year 29 Year 30
2038 2039 2040 2041 2042 2043 2044 2045 2046 2047 2048 2049

522,123$           548,556$           576,326$           605,503$           636,156$           668,362$           702,197$           737,746$           775,095$           814,334$           855,559$           898,872$           

410,595             384,163             356,392             327,216             296,562             264,357             230,521             194,972             157,624             118,385             77,159               33,846               

932,719$           932,719$           932,719$           932,719$           932,719$           932,719$           932,719$           932,719$           932,719$           932,719$           932,719$           932,719$           

455,118$           478,158$           502,365$           527,797$           554,517$           582,589$           612,083$           643,070$           675,625$           709,828$           745,764$           783,518$           

569,126             546,085             521,879             496,446             469,727             441,654             412,161             381,174             348,619             314,415             278,480             240,726             

1,024,243$        1,024,243$        1,024,243$        1,024,243$        1,024,243$        1,024,243$        1,024,243$        1,024,243$        1,024,243$        1,024,243$        1,024,243$        1,024,243$        

8,986,702$        9,441,654$        9,919,638$        10,421,819$      10,949,424$      11,503,739$      12,086,115$      12,697,975$      13,340,810$      14,016,189$      14,725,758$      15,471,250$      

7,067,107          6,612,155          6,134,171          5,631,990          5,104,385          4,550,070          3,967,694          3,355,834          2,712,999          2,037,620          1,328,051          582,559             

16,053,809$      16,053,809$      16,053,809$      16,053,809$      16,053,809$      16,053,809$      16,053,809$      16,053,809$      16,053,809$      16,053,809$      16,053,809$      16,053,809$      

18,010,771$      18,010,771$      18,010,771$      18,010,771$      18,010,771$      18,010,771$      18,010,771$      18,010,771$      18,010,771$      18,010,771$      18,010,771$      18,010,771$      

(16,547,994)$     (16,318,939)$     (16,076,458)$     (15,853,573)$     (15,618,779)$     (15,371,542)$     (15,111,305)$     (14,837,488)$     (14,549,487)$     (14,246,674)$     (13,928,391)$     (13,593,958)$     
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City of Missouri City
Scenario 1.3: Sienna Plantation MUD #5

Schedule 2
Annexation

Scenario 1.3

Line Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Year 7 Year 8 Year 9 Year 10 Year 11 Year 12 Year 13 Year 14 Year 15 Year 16 Year 17 Year 18
No. Actual Adjustments Test Year 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037

1
2 Water Service 353,914$        -$               353,914$       B 360,992$         428,114$        507,715$        602,117$        714,072$        846,844$        939,620$        1,042,561$     1,156,779$     1,283,510$        1,424,126$        1,540,421$        1,666,213$        1,802,277$        1,949,453$        2,108,646$        2,250,138$        2,401,124$        
3 Property Tax 2,403,182       -                 2,403,182      C -                   -                 -                 -                 -                 -                 -                 -                 -                 -                    -                    -                    -                    -                    -                    -                    -                    -                    
4 Wastewater Service 362,137          -                 362,137         B 369,380           438,061          519,512          616,107          730,664          866,520          961,452          1,066,784       1,183,656       1,313,332          1,457,215          1,576,212          1,704,927          1,844,152          1,994,747          2,157,640          2,302,419          2,456,913          
5 Garbage Service -                  -                 -                 -                   -                 -                 -                 -                 -                 -                 -                 -                 -                    -                    -                    -                    -                    -                    -                    -                    -                    
6 Other Revenues 304,050          -                 304,050         B 310,131           367,796          436,182          517,284          613,465          727,530          807,235          895,672          993,798          1,102,674          1,223,478          1,323,388          1,431,457          1,548,350          1,674,790          1,811,554          1,933,111          2,062,824          
7 Tap Connection and Inspection Fees 378,723          -                 378,723         I 386,297           394,023          401,904          409,942          418,141          426,504          435,034          443,734          452,609          461,661            470,894            480,312            489,919            499,717            509,711            519,906            530,304            540,910            
8 Contracted Wastewater Fees -                  -                 -                 -                   -                 -                 -                 -                 -                 -                 -                 -                 -                    -                    -                    -                    -                    -                    -                    -                    -                    
9 Groundwater Reduction Fees -                  -                 -                 -                   -                 -                 -                 -                 -                 -                 -                 -                 -                    -                    -                    -                    -                    -                    -                    -                    -                    

10 Participant Billings 1,047,753       -                 1,047,753      B N 1,068,708        1,267,419       1,503,077       1,782,553       2,113,993       2,507,059       2,781,721       3,086,474       3,424,614       3,799,799          4,216,088          4,560,377          4,932,780          5,335,595          5,771,303          6,242,592          6,661,475          7,108,465          
11 Surface Water Fees 300,699          -                 300,699         B 306,713           363,742          431,374          511,582          606,704          719,511          798,338          885,800          982,844          1,090,520          1,209,993          1,308,802          1,415,679          1,531,285          1,656,330          1,791,588          1,911,805          2,040,088          
12 Other Tax -                  -                 -                 -                   -                 -                 -                 -                 -                 -                 -                 -                 -                    -                    -                    -                    -                    -                    -                    -                    -                    
13 Water Impact Fee -                  -                 -                 D -                   -                 -                 -                 -                 -                 -                 -                 -                 -                    -                    -                    -                    -                    -                    -                    -                    -                    
14 Wastewater Impact Fee -                  -                 -                 D -                   -                 -                 -                 -                 -                 -                 -                 -                 -                    -                    -                    -                    -                    -                    -                    -                    -                    
15 5,150,458$      -$                   5,150,458$     2,802,222$      3,259,154$     3,799,764$     4,439,585$     5,197,038$     6,093,968$     6,723,400$     7,421,025$     8,194,300$     9,051,497$        10,001,794$      10,789,512$      11,640,975$      12,561,377$      13,556,335$      14,631,926$      15,589,252$      16,610,325$      
16
17
18 Purchased Water Services -$                -$               -$               -$                 -$               -$               -$               -$               -$               -$               -$               -$               -$                  -$                  -$                  -$                  -$                  -$                  -$                  -$                  -$                  
19 Contracted Services 503,312          -                 503,312         J 502,333           554,057          611,107          674,031          679,453          749,415          797,960          849,650          904,688          859,663            915,350            961,878            1,010,771          1,062,148          1,116,138          1,172,872          1,223,951          1,277,254          
20 Repairs & Maintenance 280,027          -                 280,027         L 285,627           315,038          347,476          383,255          422,718          466,245          496,447          528,606          562,847          599,307            638,129            670,566            704,651            740,468            778,107            817,658            853,267            890,427            
21 Professional Fees 303,319          -                 303,319         A 309,385           315,573          321,885          328,322          334,889          341,586          348,418          355,387          362,494          369,744            377,139            384,682            392,375            400,223            408,227            416,392            424,720            433,214            
22 Depreciation & Amortization 907,920          -                 907,920         L K 926,078           1,021,435       1,126,610       1,242,614       1,370,563       1,511,687       1,609,611       1,713,878       1,824,899       1,943,112          2,068,982          2,174,149          2,284,662          2,400,792          2,522,825          2,651,061          2,766,516          2,886,999          
23 Purchased Sewer Services -                  -                 -                 -                   -                 -                 -                 -                 -                 -                 -                 -                 -                    -                    -                    -                    -                    -                    -                    -                    -                    
24 Other 296,381          -                 296,381         A 302,309           308,355          314,522          320,813          327,229          333,773          340,449          347,258          354,203          361,287            368,513            375,883            383,401            391,069            398,890            406,868            415,005            423,305            
25 Solid Waste -                  -                 -                 -                   -                 -                 -                 -                 -                 -                 -                 -                 -                    -                    -                    -                    -                    -                    -                    -                    -                    
26 Utilities 28,406            -                 28,406           B 28,974             34,361            40,750            48,327            57,313            67,970            75,416            83,678            92,846            103,018            114,304            123,638            133,734            144,655            156,468            169,245            180,602            192,720            
27 Purchased Services 5,694              -                 5,694             L 5,808               6,406              7,066              7,794              8,596              9,481              10,095            10,749            11,446            12,187              12,977              13,636              14,329              15,058              15,823              16,627              17,352              18,107              
28 Capital Outlay -                  -                 -                 K -                   -                 -                 -                 -                 -                 -                 -                 -                 -                    -                    -                    -                    -                    -                    -                    -                    -                    
29 Payments to Master ("Connection Charges") 1,219,139       -                 1,219,139      B N 1,243,522        1,474,737       1,748,943       2,074,133       2,459,789       2,917,151       3,236,741       3,591,343       3,984,795       4,421,351          4,905,734          5,306,339          5,739,659          6,208,364          6,715,343          7,263,723          7,751,125          8,271,231          
30 Lease 308,750          -                 308,750         E 314,925           321,224          327,648          -                 -                 -                 -                 -                 -                 -                    -                    -                    -                    -                    -                    -                    -                    -                    
31 Purchase of Capacity -                  -                 -                 -                   -                 -                 -                 -                 -                 -                 -                 -                 -                    -                    -                    -                    -                    -                    -                    -                    -                    
32 Renewals & Replacements -                  -                 -                 K -                   -                 -                 -                 -                 -                 -                 -                 -                 -                    -                    -                    -                    -                    -                    -                    -                    -                    
33 Salaries and Benefits 2,076              -                 2,076             A 2,118               2,160              2,203              2,247              2,292              2,338              2,385              2,433              2,481              2,531                2,582                2,633                2,686                2,740                2,794                2,850                2,907                2,965                
34 Surface Water Fee 300,699          -                 300,699         B 306,713           363,742          431,374          511,582          606,704          719,511          798,338          885,800          982,844          1,090,520          1,209,993          1,308,802          1,415,679          1,531,285          1,656,330          1,791,588          1,911,805          2,040,088          
35 Groundwater Reduction Fees -                  -                 -                 -                   -                 -                 -                 -                 -                 -                 -                 -                 -                    -                    -                    -                    -                    -                    -                    -                    -                    
36 Transfers for Debt Service 547,313          (547,313)        -                 M -                   -                 -                 -                 -                 -                 -                 -                 -                 -                    -                    -                    -                    -                    -                    -                    -                    -                    
37 4,703,037$      (547,313)$      4,155,724$     4,227,793$      4,717,087$     5,279,584$     5,593,119$     6,269,546$     7,119,158$     7,715,860$     8,368,782$     9,083,544$     9,762,720$        10,613,702$      11,322,206$      12,081,947$      12,896,801$      13,770,946$      14,708,884$      15,547,249$      16,436,312$      
38

39 447,421$        547,313$       994,734$       (1,425,571)$     (1,457,933)$    (1,479,820)$    (1,153,534)$    (1,072,508)$    (1,025,190)$    (992,460)$       (947,756)$       (889,243)$       (711,223)$         (611,908)$         (532,694)$         (440,972)$         (335,425)$         (214,611)$         (76,958)$           42,003$            174,013$           
40

Revenues

Operating Expenses

Net Income before Debt Service
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City of Missouri City
Scenario 1.3: Sienna Plantation MUD #5

Schedule 2
Annexation

Scenario 1.3

Line Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Year 7 Year 8 Year 9 Year 10 Year 11 Year 12 Year 13 Year 14 Year 15 Year 16 Year 17 Year 18
No. Actual Adjustments Test Year 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037

41
42 Capital Improvement Plan - Water
43 Cost 900,937$        F
44 Principal 13,684$           14,377$          15,104$          15,869$          16,672$          17,516$          18,403$          19,335$          20,314$          21,342$            22,423$            23,558$            24,750$            26,003$            27,320$            28,703$            30,156$            31,682$            
45 Interest 45,779             45,086            44,358            43,594            42,790            41,946            41,059            40,128            39,149            38,121              37,040              35,905              34,712              33,459              32,143              30,760              29,307              27,780              
46 Total 59,463$           59,463$          59,463$          59,463$          59,463$          59,463$          59,463$          59,463$          59,463$          59,463$            59,463$            59,463$            59,463$            59,463$            59,463$            59,463$            59,463$            59,463$            
47
48 Capital Improvement Plan - Wastewater
49 Cost 15,613,867$    G
50 Principal 23,715$           24,916$          26,177$          27,502$          183,042$        192,309$        202,044$        212,273$        223,019$        293,597$           308,460$           324,076$           340,482$           357,719$           375,829$           394,855$           414,845$           435,846$           
51 Interest 79,338             78,137            76,876            75,551            589,855          580,589          570,853          560,625          549,878          736,933            722,069            706,454            690,047            672,810            654,701            635,674            615,685            594,683            
52 Total 103,053$         103,053$        103,053$        103,053$        772,897$        772,897$        772,897$        772,897$        772,897$        1,030,530$        1,030,530$        1,030,530$        1,030,530$        1,030,530$        1,030,530$        1,030,530$        1,030,530$        1,030,530$        
53
54 Defease Existing MUD Debt and Developer Reimbursement Obligations
55 Cost 76,340,286$    H
56 Principal 1,159,490$      1,218,189$     1,279,860$     1,344,653$     1,412,726$     1,484,245$     1,559,385$     1,638,329$     1,721,269$     1,808,408$        1,899,959$        1,996,144$        2,097,199$        2,203,370$        2,314,916$        2,432,108$        2,555,234$        2,684,592$        
57 Interest 3,879,040        3,820,341       3,758,670       3,693,877       3,625,804       3,554,285       3,479,145       3,400,201       3,317,261       3,230,121          3,138,571          3,042,385          2,941,330          2,835,160          2,723,614          2,606,421          2,483,296          2,353,937          
58 Total 5,038,530$      5,038,530$     5,038,530$     5,038,530$     5,038,530$     5,038,530$     5,038,530$     5,038,530$     5,038,530$     5,038,530$        5,038,530$        5,038,530$        5,038,530$        5,038,530$        5,038,530$        5,038,530$        5,038,530$        5,038,530$        
59
60 Total Debt Service 5,201,045$      5,201,045$     5,201,045$     5,201,045$     5,870,890$     5,870,890$     5,870,890$     5,870,890$     5,870,890$     6,128,522$        6,128,522$        6,128,522$        6,128,522$        6,128,522$        6,128,522$        6,128,522$        6,128,522$        6,128,522$        
61
62 (6,626,616)$     (6,658,979)$    (6,680,866)$    (6,354,579)$    (6,943,397)$    (6,896,079)$    (6,863,350)$    (6,818,646)$    (6,760,133)$    (6,839,745)$      (6,740,430)$      (6,661,216)$      (6,569,494)$      (6,463,947)$      (6,343,133)$      (6,205,481)$      (6,086,519)$      (5,954,509)$      
63
64 ($93,942,989)

Notes:
A Annual increases in forecast based on inflation only
B Annual increases in forecast based on inflation and customer growth
C There will no longer be MUD property taxes under this option
D The City does not charge its impact fees to the MUDs
E This lease expense is associated with an operating lease agreement for a wastewater treatment plant, which is assumed to end by FY 2023
F Based on the applicable water capital projects in the 2011 eHT report (Table 4-20) updated to today's dollars; does not include any capital costs for the new transmission lines (which are complete) or the new raw water treatment plant (which is already out for bid)
G Based on Option 5 (without WC&ID #2) in the 2018 eHT report (Table 5-1) allocated to the MUDs based on total buildout connection counts
H Based on total principal outstanding on all existing MUD debt plus all existing developer reimbursement obligations
I Assumes inspection fees are negligible and tap fee revenue will increase with inflation and end at buildout
J Annual increases in forecast based on 50% inflation plus 50% inflation and customer growth combined, but also account for the wastewater O&M savings projection from eHT report based on an assumed 60/40 split in Contracted Services between water and sewer, respectively.
K Assumes depreciation will fully fund capital needs for renewal and replacements
L Annual increases in forecast based on 50% inflation plus 50% inflation and customer growth combined
M This reflects a transfer from Sienna Plantation MUD #4 to Sienna Plantation MUD #5 for debt service.  However, since the total debt service is already accounted for under Sienna Plantation MUD #5, the portion paid for by Sienna Plantation MUD #4 via this transfer was removed from the analysis to avoid double-counting this expense.
N It is important to note that Participant Billings and Payments to Master ("Connection Charges") reflect duplications in this summary.  For example, the revenue listed as Participant Billings for Sienna Plantation MUD #5 comes from revenue that is captured within Water Service and Wastewater Service for the participant MUDs (i.e., it is counted twice). 

The same is true for expenses (i.e., the expense of Payments to Master made by the participant MUDs is recovering the expenses also listed in other line item expenses for Sienna Plantation MUD #5).  Because both the revenues and expense are included, the net amount is appropriate. 

Net Income after Debt Service

Net Present Value (at 5% discount rate)
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City of Missouri City
Scenario 1.3: Sienna Plantation MUD #5

Schedule 2
Annexation

Scenario 1.3

Line
No.

1
2 Water Service

3 Property Tax

4 Wastewater Service

5 Garbage Service
6 Other Revenues

7 Tap Connection and Inspection Fees

8 Contracted Wastewater Fees

9 Groundwater Reduction Fees

10 Participant Billings

11 Surface Water Fees

12 Other Tax

13 Water Impact Fee

14 Wastewater Impact Fee

15
16
17
18 Purchased Water Services

19 Contracted Services

20 Repairs & Maintenance

21 Professional Fees

22 Depreciation & Amortization

23 Purchased Sewer Services

24 Other

25 Solid Waste

26 Utilities

27 Purchased Services

28 Capital Outlay

29 Payments to Master ("Connection Charges")

30 Lease

31 Purchase of Capacity

32 Renewals & Replacements

33 Salaries and Benefits

34 Surface Water Fee

35 Groundwater Reduction Fees

36 Transfers for Debt Service

37
38

39
40

Revenues

Operating Expenses

Net Income before Debt Service

Year 19 Year 20 Year 21 Year 22 Year 23 Year 24 Year 25 Year 26 Year 27 Year 28 Year 29 Year 30
2038 2039 2040 2041 2042 2043 2044 2045 2046 2047 2048 2049

2,562,241$        2,734,170$        2,917,635$        3,241,677$        3,601,707$        4,001,724$        4,446,168$        4,834,830$        4,931,527$        5,030,157$        5,130,760$        5,233,376$        
-                    -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    

2,621,774          2,797,697          2,985,425          3,316,996          3,685,392          4,094,703          4,549,473          4,947,166          5,046,109          5,147,031          5,249,972          5,354,971          
-                    -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    

2,201,242          2,348,947          2,506,563          2,784,950          3,094,255          3,437,912          3,819,738          4,153,640          4,236,713          4,321,447          4,407,876          4,496,034          
551,728             562,762             574,018             585,498             597,208             609,152             621,335             633,762             -                    -                    -                    -                    

-                    -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    
-                    -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    

7,585,449          8,094,439          8,637,582          9,596,899          10,662,761        11,847,000        13,162,765        14,313,389        14,599,656        14,891,650        15,189,483        15,493,272        
2,176,980          2,323,057          2,478,936          2,754,254          3,060,150          3,400,020          3,777,637          4,107,859          4,190,016          4,273,817          4,359,293          4,446,479          

-                    -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    
-                    -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    
-                    -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    

17,699,414$      18,861,072$      20,100,158$      22,280,273$      24,701,473$      27,390,512$      30,377,117$      32,990,646$      33,004,021$      33,664,102$      34,337,384$      35,024,132$      

-$                  -$                  -$                  -$                  -$                  -$                  -$                  -$                  -$                  -$                  -$                  -$                  
1,332,879          1,390,926          1,451,502          1,546,621          1,647,974          1,755,968          1,871,039          1,971,528          2,010,959          2,051,178          2,092,201          2,134,045          

929,206             969,673             1,011,903          1,078,214          1,148,872          1,224,159          1,304,380          1,374,435          1,401,924          1,429,962          1,458,561          1,487,733          
441,879             450,716             459,730             468,925             478,304             487,870             497,627             507,580             517,731             528,086             538,647             549,420             

3,012,729          3,143,934          3,280,854          3,495,854          3,724,942          3,969,044          4,229,141          4,456,278          4,545,403          4,636,312          4,729,038          4,823,619          
-                    -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    

431,771             440,407             449,215             458,199             467,363             476,711             486,245             495,970             505,889             516,007             526,327             536,854             
-                    -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    

205,652             219,451             234,177             260,185             289,082             321,188             356,860             388,055             395,816             403,733             411,807             420,044             
18,896               19,719               20,577               21,926               23,363               24,894               26,525               27,950               28,509               29,079               29,660               30,254               

-                    -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    
8,826,237          9,418,485          10,050,473        11,166,710        12,406,920        13,784,871        15,315,862        16,654,699        16,987,793        17,327,548        17,674,099        18,027,581        

-                    -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    
-                    -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    
-                    -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    

3,025                 3,085                 3,147                 3,210                 3,274                 3,340                 3,406                 3,474                 3,544                 3,615                 3,687                 3,761                 
2,176,980          2,323,057          2,478,936          2,754,254          3,060,150          3,400,020          3,777,637          4,107,859          4,190,016          4,273,817          4,359,293          4,446,479          

-                    -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    
-                    -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    

17,379,253$      18,379,454$      19,440,514$      21,254,098$      23,250,243$      25,448,063$      27,868,723$      29,987,827$      30,587,584$      31,199,335$      31,823,322$      32,459,789$      

320,161$           481,618$           659,644$           1,026,175$        1,451,230$        1,942,449$        2,508,394$        3,002,818$        2,416,438$        2,464,766$        2,514,062$        2,564,343$        

Prepared by NewGen Strategies and Solutions Page 3 of 4



City of Missouri City
Scenario 1.3: Sienna Plantation MUD #5

Schedule 2
Annexation

Scenario 1.3

Line
No.

41
42 Capital Improvement Plan - Water
43 Cost
44 Principal
45 Interest
46 Total
47
48 Capital Improvement Plan - Wastewater
49 Cost
50 Principal
51 Interest
52 Total
53
54 Defease Existing MUD Debt and Develo
55 Cost
56 Principal
57 Interest
58 Total
59
60 Total Debt Service
61
62 Net Income after Debt Service

Year 19 Year 20 Year 21 Year 22 Year 23 Year 24 Year 25 Year 26 Year 27 Year 28 Year 29 Year 30
2038 2039 2040 2041 2042 2043 2044 2045 2046 2047 2048 2049

33,286$             34,972$             36,742$             38,602$             40,556$             42,609$             44,766$             47,033$             49,414$             51,915$             54,544$             57,305$             
26,176               24,491               22,721               20,861               18,906               16,853               14,696               12,430               10,049               7,547                 4,919                 2,158                 
59,463$             59,463$             59,463$             59,463$             59,463$             59,463$             59,463$             59,463$             59,463$             59,463$             59,463$             59,463$             

457,911$           481,093$           505,448$           531,036$           557,920$           586,165$           615,839$           647,016$           679,772$           714,185$           750,341$           788,327$           
572,619             549,437             525,082             499,493             472,610             444,365             414,690             383,513             350,758             316,345             280,189             242,203             

1,030,530$        1,030,530$        1,030,530$        1,030,530$        1,030,530$        1,030,530$        1,030,530$        1,030,530$        1,030,530$        1,030,530$        1,030,530$        1,030,530$        

2,820,500$        2,963,288$        3,113,304$        3,270,915$        3,436,505$        3,610,478$        3,793,259$        3,985,292$        4,187,048$        4,399,017$        4,621,717$        4,855,692$        
2,218,030          2,075,242          1,925,226          1,767,615          1,602,024          1,428,051          1,245,271          1,053,237          851,482             639,512             416,812             182,838             
5,038,530$        5,038,530$        5,038,530$        5,038,530$        5,038,530$        5,038,530$        5,038,530$        5,038,530$        5,038,530$        5,038,530$        5,038,530$        5,038,530$        

6,128,522$        6,128,522$        6,128,522$        6,128,522$        6,128,522$        6,128,522$        6,128,522$        6,128,522$        6,128,522$        6,128,522$        6,128,522$        6,128,522$        

(5,808,362)$       (5,646,904)$       (5,468,878)$       (5,102,347)$       (4,677,292)$       (4,186,073)$       (3,620,128)$       (3,125,704)$       (3,712,084)$       (3,663,756)$       (3,614,460)$       (3,564,179)$       
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Schedule 3

Allocation of Water Captial Projects

No. Project

1 Interconnection Project 607,000$                    

Allocation 
3

First Colony MUD #9 3,300                     516,263$                     3

Fort Bend County MUD #115 580                        90,737$                       3

3,880                     607,000$                    

2 Interconnection Project 799,000$                    

Allocation 
3

Mustang Bayou WTP System 8 5,106                       592,376$                     4

Sienna Plantation MUD #2 1,781                     206,624$                     1.2

6,887                     799,000$                    

3 Interconnection Project 683,500$                    

Allocation 
3

Mustang Bayou WTP System 
8

5,106                       452,066$                     4

Sienna Plantation MUD #3 2,614                     231,434$                     1.2

7,720                     683,500$                    

4 Interconnection Project 458,000$                    

Allocation 
3

Sienna Plantation MUD #1 
4

9,939                       228,299$                     1.2

Sienna Plantation MUD #5 
4

10,000                     229,701$                     1.3

19,939                   458,000$                    

5 Interconnection Project 927,500$                    

Allocation 3

Sienna Plantation System (MUD #1) 
5

9,939                       444,540$                     1.2

Sienna Plantation System (MUD #5) 
5

10,000                     447,268$                     1.3

Palmer Plantation MUD #1 798                        35,692$                       3

20,737                   927,500$                    

6 Interconnection Project 154,000$                    

Allocation 
3

Silver Ridge Development 7 1,122                       15,621$                       (none)

Sienna Plantation MUD #1 
4

9,939                       138,379$                     1.2

11,061                   154,000$                    

7 Interconnection Project 579,000$                    

Allocation 3

Fort Bend County MUD #149 1,700                     84,569$                       1.1

Sienna Plantation MUD #1 
4

9,939                       494,431$                     1.2

11,639                   579,000$                    

Connections at 

Build Out 2
Estimated Capital 

Cost (2011 dollars) 1
Impact on 

Scenario 
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Schedule 3

Allocation of Water Captial Projects

No. Project

Connections at 

Build Out 2
Estimated Capital 

Cost (2011 dollars) 1
Impact on 

Scenario 

8 Interconnection Project 298,000$                    

Allocation 
3

Mustang Bayou WTP System 
8

5,106                       220,392$                     4

Palmer Plantation 
6

1,798                       77,608$                       3

6,904                     298,000$                    

9 Interconnection Project 289,000$                    

Allocation 3

Mustang Bayou WTP System 8 5,106                       153,392$                     4

Quail Valley Utility District 4,514                     135,608$                     3

9,620                     289,000$                    

10 Elevated Storage Project 4,602,000$                 

Sienna Plantation MUD #1  4,602,000$                  1.2

11 Elevated Storage Project 1,947,000$                 

Allocation 
3

Mustang Bayou WTP System 8 5,106                       660,776$                     4

Sienna Plantation MUD #1 
4

9,939                       1,286,224$                  1.2

15,045                   1,947,000$                 

12 Elevated Storage Project 6,372,000$                 

Allocation 3

Fort Bend County MUD #149 1,700                     814,956$                     1.1

Sienna Plantation MUD #1 
4

9,939                       4,764,618$                  1.2

Ft. Bend County MUD #46 1,073                     514,381$                     3

Ft. Bend County MUD #115 580                        278,044$                     3

13,292                   6,372,000$                 

13 Elevated Storage Project 3,717,000$                 

Allocation 
3

Palmer Plantation MUD #2 1,000                     443,927$                     3

Palmer Plantation MUD #1 798                        354,254$                     3

Ft. Bend County MUD #49 396                        175,795$                     3

Ft. Bend County MUD #46 1,073                     476,334$                     3

Mustang Bayou WTP System 
8

5,106                       2,266,691$                  4

8,373                     3,717,000$                 

14 Elevated Storage Project 3,717,000$                 

Thunderbird Utility District  3,717,000$                  3
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Schedule 3

Allocation of Water Captial Projects

No. Project

Connections at 

Build Out 2
Estimated Capital 

Cost (2011 dollars) 1
Impact on 

Scenario 

15 Elevated Storage Project 1,947,000$                 

Harris County WCID ‐ Fondren Road 1,947,000$                  2

Footnotes:
1
Source: eHT 2011 Regional Water & Wastewater Planning Study, Table 4‐20 (Page 4‐16)

2
Source: eHT 2018 Regional Water & Wastewater Planning Study, dated January 2019, Table 2‐1 (Page 2‐4)

3
Based on build out connection count

4
Connection count includes subservient MUDs

5
Sienna Plantation System is assumed to include all the Sienna Plantation MUDs

6

7
Silver Ridge Development build out provided by City staff

8 Connection count for Mustang Bayou WTP System from revised growth projection provided by City staff

Assumes Palmer Plantation is composed of Palmer Plantation MUD #1 and Palmer 

Plantation MUD #2
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Memorandum 

Economics   |   Strategy   |   Stakeholders   |   Sustainability 
www.newgenstrategies.net 

 

3420 Executive Center Drive 
Suite 165 
Austin, TX 78731 
Phone: (512) 479-7900 
 

 

To:  Greenberg Traurig, P.A. 

From:  Dave Yanke, President – Environmental Practice, NewGen 

Grant Rabon, Executive Consultant, NewGen 

Date:  July 30, 2019 

Re:  Missouri City Feasibility Analysis Regarding Regionalization of Water/Wastewater Utility 
Providers for the City and the City’s Extra Territorial Jurisdiction (Study): Financial Feasibility 
– Scenario 2: Harris County MUDs 

Background 
Greenberg Traurig, P.A., retained NewGen Strategies & Solutions, LLC (NewGen) to provide a financial 
feasibility  analysis  related  to  the  Study,  including  evaluating  several  Study  consolidation  scenarios  as 
directed by City staff regarding the potential consolidation of several municipal utility districts (MUDs) 
located  in and/or near the City of Missouri City  (City) with the City’s existing water/wastewater utility 
systems.  In  establishing  the  scenarios  to  analyze,  Newgen  with  input  from  City  staff  identified 
geographically, technically, and developmentally related MUDs to be considered as natural groupings for 
consolidation.  

As part of the Harris County MUDs scenario analysis, NewGen evaluated the forecasted customer growth, 
revenue, capital costs, debt service, and operations and maintenance (O&M) costs over a 30‐year period 
(FY 2020 – FY 2049) to evaluate the financial impact that a consolidation may have on the City.   

Methodology 
For the Harris County MUDs scenario, NewGen studied the following MUDs: 

 Harris County MUD #122 

 Harris County WC&ID ‐ Fondren Road 

 Southwest Harris County MUD #1 

The financial audits for each MUD were used to develop a test year for the utilities.  A test year reflects 
expected  recurring  revenue and expense  line  items,  including  existing debt  service.    The most  recent 
financial  audits  available  to  NewGen were  used.    The  test  year  was  then  used  to  develop  a  30‐year 
forecast.  Table 1 shows the revenue and expense categories used for the 30‐year forecast, as applicable.  
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Table 1 
Revenue and Expense Categories 

Revenues Expenses 

Contracted Wastewater Fees Administrative Expenses 

Garbage Service1 Capital Outlay 

Groundwater Reduction Fees2 Connection Fees 

Other Revenues2 Contracted Services1 

Other Tax Depreciation & Amortization1 

Participant Billings2 Groundwater Reduction Fees 

Property Tax Lease 

Surface Water Fees2 Other 

Tap Connection and Inspection Fees Professional Fees 

Wastewater Service2 Purchase of Capacity 

Water Service2 Purchased Services1 

Water Impact Fee Purchased Sewer Services1 

Wastewater Impact Fee Purchased Water Services1 

 Renewals & Replacements 

 Repairs & Maintenance1 

 Salaries and Benefits 

 Solid Waste 

 Surface Water Fee2 

 Utilities2 

 Payments to Master (“Connection Charges”)2 

1. Annual growth in forecast based on 50% inflation plus 50% inflation and customer growth combined 
2. Annual growth in forecast based on inflation and customer growth 

All categories were forecasted to increase at 2% per year to reflect inflation, except the bolded categories, 
which were  forecasted based on a combination of  inflation and customer growth  (as  identified  in  the 
footnotes  of  Table  1).    For  customer  growth, NewGen utilized  the  growth  projections  from  the  2018 
Regional Water & Wastewater Planning Study Update (2018 eHT Study) prepared by Enprotec/Hibbs & 
Todd,  Inc.  (eHT)  for  the  Study,  which  were  validated  by  City  staff.    Table  2  shows  the  connection 
projections for the Harris County MUDs in this scenario.  Note that NewGen did not independently verify 
the eHT projections, and any material change in actual customer growth (compared with the projections) 
could have a material impact on the financial analyses.  
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Table 2 
Connection Projections 1 

MUD Current 2020 2025 2030 2035 2040 Build Out 

Harris County MUD #122 409 437 507 577 647 713 714 

Harris County WC&ID – Fondren RD 1,021 1,022 1,025 1,028 1,031 1,034 1,566 

Southwest Harris County MUD #1 528 591 749 906 1,064 1,064 1,315 

Total Connections 1,958 2,050 2,281 2,511 2,742 2,811 3,595 
1. Source: 2018 Regional Water & Wastewater Planning Study Update by eHT 

NewGen developed its scenario analysis based on two potential consolidation implementation structures 
–  1)  dissolution  of  each  MUD  and  assumption  by  the  City  of  each  MUD’s  assets  (including  both 
water/wastewater assets  and all other assets of  the MUD) and  liabilities  (including MUD debt and all 
operating expense obligations); and 2) voluntary transfer by each MUD of  its water/wastewater utility 
assets to the City, with each MUD continuing in existence. 

Asset Acquisition 

In the asset acquisition option, the MUDs would continue to exist to provide non‐utility services (parks, 
roads, etc.), and to service outstanding water/wastewater debt.  In this option, the MUD would continue 
to levy and collect at current levels the MUD property taxes to fund its administrative costs, remaining 
operating expenses, and existing debt service, which would not be assumed by the City but would be 
retired  by  the MUDs  in  the  ordinary  course  of  business.    The  scenario  assumes  that  the  City  would 
continue the existing MUD utility rates in place, with annual adjustments for inflation, and would not raise 
rates  to  fund  the  acquisition.    The  scenario  also  assumes  that  the MUD will  continue  to  collect  the 
water/wastewater operating expenses imbedded in the MUDs property tax levy and transfer those funds 
to  the City  for  the  same purpose.    For purposes of our  financial  analyses, we have assumed  that  the 
amount the MUD collects from property taxes in excess of its administrative costs, non‐utility operating 
expenses,  and  debt  service  is  equal  to  the  portion  of  water/wastewater  utility  operating  expenses 
currently used in addition to revenues from utility rates to fund its water/wastewater utility service (i.e., 
the subsidy).   This available property  tax portion  for  funding water/wastewater utility operating costs 
would be transferred annually to the City to pay the water/wastewater operating costs not covered by 
rate revenues (mirroring the existing funding mechanism of the MUDs).1  

MUD Dissolution 

In  the MUD dissolution option,  since  all  of  the Harris  County MUDs are within  the City’s municipal 
boundaries already, the City would dissolve the MUDs, which would cause the MUDs to cease to exist 
as governmental entities.  By law, upon dissolution of the MUDs, the City would obtain title to all of the 
MUDs’  assets  and  assume  all  the MUDs’  expenses,  debts  and  other  obligations.    The  City would  not 
assume the MUDs’ ability to levy a MUD property tax to fund the expenses, debts and other assumed 
obligations,  and  would  have  to  identify  other  funding  sources  within  the  City  to  pay  such  assumed 

 
1 Alternatively, for the purposes of this analysis, the assumption could equally be that the City would be able to 
increase utility revenues equal to the subsidy in the first year of the forecast. However, factoring in political 
considerations, NewGen believes that option is less likely. 
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obligations.  Since most MUDs are using property tax revenue to pay water/wastewater utility debt, and 
to supplement utility rate revenues to pay operating expenses,  the  loss of MUD property  tax revenue 
support has a very negative effect on the financial feasibility of this option.  Under this option, the former 
MUD water/wastewater  customers  would  face  a  lower  overall  tax  burden  as  the MUD  property  tax 
expired,  but  the  City  would  have  to  either  substantially  raise  the  former  MUD  customers’ 
water/wastewater  utility  rates,  or  allocate  general  City  tax  revenues  to  subsidize  the  cost  of 
water/wastewater utility service to the former MUD customers.   In addition, the existing debt of each 
MUD would have to be paid off by the City via a new debt issuance by the City, with the City funding the 
debt service either through increased water/wastewater utility rates or City general fund revenues.  Note: 
The City could not assume the MUDs’ existing debt as the debt is secured by MUD property taxes, which 
the City would have no recourse to.  Finally, under this option, the City would have to assume the provision 
of all other governmental services being provided by the MUDs in addition to water/wastewater services, 
again without recourse to the MUDs property tax levies currently funding operation of those services. 

Capital Plans 

Upon acquisition of the MUDs water/wastewater facilities under both options, the City would assume the 
continuing  obligation  to maintain,  upgrade,  expand  and  replace  the water/wastewater  utility  system 
infrastructure acquired, as conveyed in a Capital Improvement Plan (CIP).  Based on input from eHT, the 
water/wastewater CIP were assumed to be the same in both the MUD dissolution and asset acquisition 
options.   

The relevant water CIP projects were taken from Table 4‐20 of the 2011 Regional Water and Wastewater 
Planning Study (2011 eHT Study) developed by eHT.  Since the CIP project costs in the 2011 eHT Study 
were  not  in  current  dollars,  NewGen  increased  the  costs  taken  from  the  2011  eHT  Study  by  either 
approximately 3.6%2 per year for interconnection projects or approximately 1.3%3 per year for elevated 
storage tank projects.   While  the 2011 eHT Study  lists 15 different water  interconnection and storage 
projects, for this analysis NewGen focused on the projects directly related to the Harris County MUDs.  In 
this case, NewGen identified only one relevant water project and then inflated the costs to 2019 dollars, 
as seen in Table 3.  The water capital costs are assumed to be incurred in the first year of the forecast.  

For wastewater CIP projects, per input from eHT and City staff, the most cost‐effective means of providing 
wastewater  service  to  the  area  would  be  to  consolidate  down  to  two  master  regional  wastewater 
treatment plants (WWTPs) as seen in Option 5 in Table 5‐1 in the 2018 eHT Study.  Since the costs for this 
project cannot be pinpointed to each individual MUD, the costs were allocated based on the total build 
out size of each participant, as found in the 2018 eHT Study.  The wastewater project cost shown in Table 
3 represents the pro‐rata share allocated to the Harris County MUDs.   

Since  there are no projected revenues  identified currently  to  fund the CIP, we have assumed the City 
would fund the CIP with the issuance of new debt.  The timing of debt incurred to fund the wastewater 
CIP is assumed to be 10% of the total in year 1 of the forecast, 65% in year 5, and the remaining 25% in 

 
2 Based on the annualized change in the Handy Whitman Index cost for water mains (NARUC 331) within the South 
Central region of the country between January 2011 and January 2018 
3 Based on the annualized change in the Handy Whitman Index cost for elevated steel tanks (NARUC 330) within 
the South Central region of the country between January 2011 and January 2018 
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year 10.  It is assumed that all capital projects will be debt funded over a 30‐year term with a 5% interest 
rate and a 2% issuance fee.    

 

Table 3 
Capital Projects 

Utility Project Description Project Cost 

Water New EST at Harris County WC&ID – Fondren Road GWTP No. 2 $2,158,731 1 

Wastewater Consolidation into two master regional WWTPs (without WC&ID #2) $5,613,185 2 

1. Costs have been inflated to 2019 dollars using an appropriate inflation factor 
2. Project cost reflects pro-rata share of the overall project cost based on build out connection counts of all participants in the project 

Implementation of the wastewater CIP presents opportunities for O&M cost savings.  By modernizing and 
consolidating  facilities,  eHT  estimates  that  the  overall  wastewater  O&M  cost  should  decrease  by 
approximately 54%4 when compared to the status quo.  Similar to the capital spending, the O&M savings 
are assumed to be phased  in over time.   The cost savings were applied  to the Purchased Wastewater 
Services line item in the financial forecast.  The timing for the utility debt issuances and the O&M savings 
is shown in Table 4.  

 

Table 4 
Capital Project Debt and Savings Schedule

 Debt Issuance 1 O&M 2 

Year Capital Debt % Cumulative % O&M Savings % Cumulative % 

2020 10% 10% 10% 10% 

2024 65% 75% 40% 50% 

2029 25% 100% 50% 100% 
1. 10% of debt is issued in 2020, 65% of debt in 2024, and 25% in 2029 based on input from eHT 
2. 10% of the 54% total O&M savings is realized in 2020, an additional 40% in 2024, and the final 50% in 2029 based on input from eHT 

It  is  assumed  that  the  depreciation  (a  non‐cash  item)  included  within  the  cash  flow  forecast  will 
sufficiently  fund  any  necessary  capital  renewals  and  replacements.  It  is  also  assumed  that  the  CIP 
projects  identified  in Table 3 and the O&M savings discussed  in  the 2018 eHT report are realized as 
forecasted. 

Analysis 

Methodology 

NewGen’s analysis for both options will focus on changes in revenue, operating expenses, and debt service 
expenses.  Table  5  summarizes  several  of  the  key  differences  between  an  asset  acquisition  and  a 
dissolution of the Harris County MUDs. 

 
4 Per Table 5‐1 in the 2018 eHT Study 
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Table 5 
Relevant Components for Each Option 

Asset Acquisition Dissolution 

Revenues 
 Water Service 
 Property Tax Support 1, 2 
 Wastewater Service 
 Tap Connection & Inspection Fees 

 
 

Revenues 
 Water Service 
 No Property Taxes 
 Wastewater Service 
 Garbage Service (if any) 
 Other Revenues 
 Tap Connection & Inspection Fees 

Operating Expenses 
 Treated the same, except excludes “Other” 

operating expenses (e.g., solid waste), which 
remain with the MUD 

Operating Expenses 
 Treated the same, except includes 

“Other” operating expenses (e.g., solid 
waste) 

Debt Service 
 Debt Service for new capital projects 

Debt Service 
 Debt Service for new capital projects 
 Plus MUD Debt defeasance costs 

1. MUD Property Tax Revenue + Revenues for services retained by the MUD – MUD Debt Service – Expenses for 
services retained by the MUD = Portion of Tax Revenue Assigned to the City 
Example: Property Tax Revenue in 2020 = $1,615,851; Other MUD revenue for services in 2020 = $310,692; 
MUD Expenses for services in 2020 = $400,708; MUD Debt Service in 2020 = $791,725 
City Tax Revenue Portion = $1,615,851 + $310,692 – $400,708 – $791,725 = $734,110 

2. Amount City receives in 2020 is constant throughout the 30-year forecast. 
 

Asset Acquisition 

In the asset acquisition option, one key assumption  involves the continuation of property tax revenue 
collected by the MUD to offset water/wastewater operating costs, which will then be transferred to the 
City by the MUDs to supplement water/wastewater utility rate revenues.  Table 6 shows the cash flow in 
the asset acquisition option.  Schedule 1 shows a detailed breakdown of the cash flow. 

As shown in Table 6, the acquired MUDs are forecasted to be self‐supporting.   
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Table 6 
Cash Flow Analysis – Asset Acquisition 

Categories 2020 2025 2030 2035 2040 2045 2049 

Revenues1 $2,784,181  $3,246,875  $3,781,306  $4,400,280  $4,855,305  $5,591,748  $6,153,088  

Expenses2 2,426,457  2,754,935  3,095,661  3,559,371  3,986,616  4,507,959  4,932,950  

Net Income before Debt 
Service $357,724  $491,940  $685,645  $840,910  $868,689  $1,083,789  $1,220,138  

Debt Service3 179,526  420,335  512,954  512,954  512,954  512,954  512,954  

Net Income after Debt 
Service 

$178,198  $71,606  $172,691  $327,956  $355,735  $570,835  $707,184  

1. Includes the share of property taxes assumed to be transferred to the City by the MUDs 
2. Includes operating expenses except debt service  
3. Debt service on debt to be issued by the City to fund the CIP 

Dissolution 

One of the key differences between the MUDs dissolution option and the asset acquisition option is the 
need for the City to repay existing MUD debt.  This amounts to approximately $4.9 million of debt principal 
to be repaid for the three Harris County MUDs.  The defeasance will be facilitated by a new debt issue 
with the same term, rate, and issuance fees assumptions as the issuances for capital projects.   

 

Table 7 
Cash Flow Analysis – Dissolution 

Categories 2020 2025 2030 2035 2040 2045 2049 

Revenues1 $2,360,762  $2,872,664  $3,463,029  $4,145,710  $4,657,031  $5,468,765  $6,090,845  

Expenses2 2,773,343  3,137,925  3,518,513  4,026,233  4,502,070  5,077,062  5,548,965  

Net Income before Debt 
Service 

($412,581) ($265,261) ($55,484) $119,477  $154,961  $391,703  $541,880  

Debt Service3 504,580  745,389  838,008  838,008  838,008  838,008  838,008  

Net Income after Debt 
Service 

($917,161) ($1,010,650) ($893,492) ($718,531) ($683,047) ($446,305) ($296,128) 

1. Includes no property taxes  
2. Includes operating expenses except debt service  
3. Debt service on debt to be issued by the City to repay the MUDs’ outstanding debt and fund the CIP 

A second key difference between the MUDs dissolution option and the asset acquisition option is the loss 
of MUD property tax revenues to fund water/wastewater operating expenses.  Table 7 shows a cash flow 
analysis for the dissolution option.  Schedule 2 shows a detailed breakdown of the cash flow.  
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As shown in Table 7, the dissolution option initially results in significant operating losses even before any 
capital or debt service is considered.   This  is primarily due to the loss of property tax revenues.   Thus, 
dissolution is not forecasted to be self‐supporting. 

Net Present Value Analysis 

NewGen developed  a  net  present  value  (NPV)  analysis  that  calculates  the payback,  if  any,  from each 
option over a 30‐year period based on the net income after debt service and operating expenses.  The 
NPV analysis takes into account the relative timing of CIP and O&M expenditures and the impact they 
have on cash flow.  If the NPV is negative, it indicates the existing water/wastewater utility revenues (even 
with customer growth and adjustments  to  rates  for  inflation) are not  sufficient  to keep  the City  from 
having  to  financially  support  the MUDs water/wastewater expenses  from utility  rate  increases and/or 
general City revenues.  In calculating the NPV analysis, NewGen utilized a 5% discount rate.   

Table 8 summarizes the NPV for each option over the FY 2020 – FY 2049 timeframe.  An asset acquisition 
would  result  in  a  positive NPV  of  approximately  $3.9 million, which  could  be  used  to  upgrade  utility 
systems, reduce the need for general fund support, or reduce assumed future rate increases.  Dissolution 
would result in a negative NPV of approximately $12.4 million.  For the dissolution option to break‐even 
(on an NPV basis) the City would need to increase water/wastewater utility rate revenue or general fund 
subsidy by approximately $800,000 per year over the 30‐year forecast.   

 

Table 8 
Net Present Value Analysis 

Option NPV 1  

Asset Acquisition $   3,942,434 favorable 

Dissolution ($12,393,853) unfavorable 
1. Based on a 5% discount rate 

Findings  
Based  on  NewGen’s  financial  analysis,  we  make  the  following  findings  as  part  of  the  Study  for 
consideration by the City: 

1. An asset acquisition from the Harris County MUDs represents a viable financial transaction that 
is forecasted to avoid increases in utility rates or general fund subsidy.  The NPV of this option 
is  positive,  meaning  there  is  not  forecasted  to  be  a  financial  impact  on  the  current  MUDs 
water/wastewater customers or subsidy cost to the City of pursuing this option for this scenario.  
The main concern with an asset acquisition is the necessity of negotiating a voluntary acquisition 
transaction with the MUDs’ Boards in accordance with the transaction assumptions/parameters 
identified above.  Absent the revenue sharing parameters between the MUDs and the City, which 
underlie  this  analysis,  this  option  would  be  negatively  impacted  and  the  NPV  would  be 
approximately negative $7.3 million. 

2. A dissolution of the Harris County MUDs does not represent a viable financial transaction as it 
would require increases in utility rates or general fund subsidies due to the negative NPV.  The 
requirement to repay all of the MUDs’ existing debt, and the inability to supplement utility rate 
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revenues  via  MUDs’  continuing  property  tax  revenues,  means  that  the  City  would  require 
significant  utility  rate  increases  and/or  subsidies  from  the  City’s  general  funds  under  the 
assumptions identified above.   



City of Missouri City
Scenario 2: Harris County MUDs

Schedule 1
Asset Acquisition

Line Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Year 7 Year 8 Year 9 Year 10 Year 11 Year 12 Year 13 Year 14 Year 15 Year 16
No. Actual Adjustments Test Year 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035

1

2 Water Service 1,117,520$     -$           1,117,520$     B 1,139,870$         1,187,227$     1,237,080$     1,289,580$     1,344,886$     1,403,169$     1,458,552$     1,516,546$     1,577,287$     1,640,918$     1,707,592$     1,772,265$     1,839,751$     1,910,184$     1,983,703$     2,060,454$     

3 Property Tax 1,584,168       -                  1,584,168       C 734,110              734,110          734,110          734,110          734,110          734,110          734,110          734,110          734,110          734,110          734,110          734,110          734,110          734,110          734,110          734,110          

4 Wastewater Service 827,688          -                  827,688          B 844,242              878,846          915,285          953,672          994,126          1,036,773       1,077,225       1,119,590       1,163,969       1,210,468       1,259,200       1,306,431       1,355,721       1,407,167       1,460,872       1,516,945       

5 Garbage Service 162,225          -                  162,225          M -                      -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  

6 Other Revenues 142,375          -                  142,375          M -                      -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  

7 Tap Connection and Inspection Fees 64,665            -                  64,665            I 65,958                67,277            68,623            69,995            71,395            72,823            74,280            75,765            77,281            78,826            80,403            82,011            83,651            85,324            87,031            88,771            

8 Water Impact Fee -                  -                  -                  D -                      -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  

9 Wastewater Impact Fee -                  -                  -                  D -                      -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  

10 3,898,641$     -$                    3,898,641$     2,784,181$         2,867,460$     2,955,099$     3,047,358$     3,144,518$     3,246,875$     3,344,167$     3,446,012$     3,552,647$     3,664,324$     3,781,306$     3,894,817$     4,013,233$     4,136,785$     4,265,716$     4,400,280$     

11

12

13 Purchased Water Services 686,530$        -$                686,530$        L 700,261$            718,211$        736,685$        755,701$        775,275$        795,427$        815,297$        835,712$        856,690$        878,247$        900,401$        922,483$        945,149$        968,414$        992,297$        1,016,813$     

14 Contracted Services 380,880          -                  380,880          L 388,498              401,295          414,552          428,287          442,517          457,261          471,479          486,167          501,343          517,023          533,224          549,113          565,498          582,397          599,825          617,800          

15 Repairs & Maintenance 338,581          -                  338,581          L 345,353              358,889          372,964          387,598          402,814          418,635          433,703          449,317          465,498          482,266          499,642          516,531          533,993          552,048          570,717          590,021          

16 Professional Fees 286,453          -                  286,453          A 292,182              298,026          303,986          310,066          316,267          322,593          329,044          335,625          342,338          349,185          356,168          363,292          370,558          377,969          385,528          393,239          

17 Depreciation & Amortization 247,505          -                  247,505          L K 252,455              262,322          272,581          283,246          294,333          305,861          316,846          328,229          340,024          352,246          364,911          377,224          389,955          403,118          416,727          430,798          

18 Purchased Sewer Services 245,893          -                  245,893          F 237,320              242,358          247,508          252,773          199,455          203,706          208,010          212,407          216,901          140,009          142,976          145,986          149,062          152,204          155,414          158,694          

19 Other 177,470          -                  177,470          M -                      -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  

20 Solid Waste 162,614          -                  162,614          M -                      -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  

21 Utilities 158,443          -                  158,443          B 161,612              167,407          173,477          179,837          186,505          193,498          200,218          207,227          214,540          222,171          230,137          237,922          246,020          254,444          263,209          272,331          

22 Purchased Services 47,821            -                  47,821            L 48,777                50,489            52,260            54,093            55,991            57,955            59,873            61,855            63,903            66,018            68,203            70,357            72,579            74,872            77,236            79,676            

23 2,732,190$     -$                    2,732,190$     2,426,457$         2,498,997$     2,574,013$     2,651,600$     2,673,156$     2,754,935$     2,834,470$     2,916,541$     3,001,237$     3,007,164$     3,095,661$     3,182,908$     3,272,813$     3,365,465$     3,460,953$     3,559,371$     
24

25 1,166,451$     -$                    1,166,451$     357,724$            368,463$        381,085$        395,758$        471,362$        491,940$        509,697$        529,471$        551,411$        657,159$        685,645$        711,910$        740,420$        771,320$        804,763$        840,910$        

26

27

28 Capital Improvement Plan - Water
29 Cost 2,158,731$     G

30 Principal 32,788$              34,448$          36,192$          38,024$          39,949$          41,971$          44,096$          46,328$          48,674$          51,138$          53,727$          56,446$          59,304$          62,306$          65,461$          68,775$          

31 Interest 109,690              108,031          106,287          104,454          102,530          100,507          98,382            96,150            93,805            91,341            88,752            86,032            83,174            80,172            77,018            73,704            

32 Total 142,478$            142,478$        142,478$        142,478$        142,478$        142,478$        142,478$        142,478$        142,478$        142,478$        142,478$        142,478$        142,478$        142,478$        142,478$        142,478$        

33

34 Capital Improvement Plan - Wastewater
35 Cost 5,613,185$     H

36 Principal 8,526$                8,957$            9,411$            9,887$            65,804$          69,135$          72,635$          76,312$          80,175$          105,548$        110,891$        116,505$        122,403$        128,600$        135,111$        141,950$        

37 Interest 28,522                28,090            27,637            27,161            212,053          208,722          205,222          201,545          197,681          264,927          259,584          253,970          248,072          241,875          235,365          228,525          

38 Total 37,048$              37,048$          37,048$          37,048$          277,857$        277,857$        277,857$        277,857$        277,857$        370,475$        370,475$        370,475$        370,475$        370,475$        370,475$        370,475$        

39

40 178,198$            188,937$        201,559$        216,232$        51,027$          71,606$          89,362$          109,136$        131,076$        144,206$        172,691$        198,956$        227,466$        258,366$        291,809$        327,956$        

41

42 $3,942,434
43

Net Present Value (at 5% discount rate)

Net Income after Debt Service

Revenues

Operating Expenses

Net Income before Debt Service

Prepared by NewGen Strategies and Solutions Page 1 of 4



City of Missouri City
Scenario 2: Harris County MUDs

Schedule 1
Asset Acquisition

Line Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Year 7 Year 8 Year 9 Year 10 Year 11 Year 12 Year 13 Year 14 Year 15 Year 16
No. Actual Adjustments Test Year 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035

44 MUD Revenues
45 Garbage Service 162,225          -                  162,225          L 165,470              168,827          172,253          175,749          179,316          182,954          186,667          190,455          194,320          198,263          202,286          206,391          210,579          214,852          219,211          223,660          
46 Other Revenues 142,375          -                  142,375          B 145,223              150,949          156,967          163,293          169,946          176,945          183,623          190,606          197,910          205,551          213,547          221,324          229,430          237,881          246,692          255,881          
47 Revenue Total 304,600$        -$                304,600$        310,692$            319,776$        329,220$        339,042$        349,261$        359,899$        370,290$        381,061$        392,230$        403,814$        415,833$        427,715$        440,009$        452,733$        465,903$        479,540$        
48

49 MUD Expenses J

50 Administrative Expenses 52,767$          -$                    52,767$          A 53,822$              54,899$          55,997$          57,117$          58,259$          59,424$          60,613$          61,825$          63,061$          64,323$          65,609$          66,921$          68,260$          69,625$          71,017$          72,438$          
51 Other 177,470          -                  177,470          A 181,019              184,640          188,333          192,099          195,941          199,860          203,857          207,934          212,093          216,335          220,662          225,075          229,576          234,168          238,851          243,628          
52 Solid Waste 162,614          -                  162,614          A 165,866              169,184          172,567          176,019          179,539          183,130          186,792          190,528          194,339          198,226          202,190          206,234          210,359          214,566          218,857          223,234          

53 Expense Total 392,851$        -                  392,851$        400,708$            408,722$        416,897$        425,235$        433,739$        442,414$        451,262$        460,288$        469,493$        478,883$        488,461$        498,230$        508,195$        518,359$        528,726$        539,300$        

54

55 Debt Service Schedule

56 Principal E 625,000$            385,000$        400,000$        425,000$        450,000$        475,000$        500,000$        520,000$        320,000$        335,000$        360,000$        130,000$        -$                    -$                    -$                    -$                    

57 Interest E 166,725              149,899          136,460          121,924          105,662          87,962            69,261            49,656            34,314            23,254            11,372            2,600              -                      -                      -                      -                      

58 Total 791,725$            534,899$        536,460$        546,924$        555,662$        562,962$        569,261$        569,656$        354,314$        358,254$        371,372$        132,600$        -$                    -$                    -$                    -$                    
59

60 Expense and Debt Total 1,192,433$         943,621$        953,356$        972,158$        989,401$        1,005,376$     1,020,523$     1,029,943$     823,807$        837,137$        859,833$        630,830$        508,195$        518,359$        528,726$        539,300$        

61

62 Net Income before Property Tax (881,741)$           (623,845)$       (624,136)$       (633,116)$       (640,140)$       (645,477)$       (650,233)$       (648,883)$       (431,578)$       (433,323)$       (443,999)$       (203,115)$       (68,186)$         (65,626)$         (62,822)$         (59,760)$         

63

64 Property Tax 1,584,168$     -$                    1,584,168$     A 1,615,851$         1,648,168$     1,681,132$     1,714,754$     1,749,049$     1,784,030$     1,819,711$     1,856,105$     1,893,227$     1,931,092$     1,969,714$     2,009,108$     2,049,290$     2,090,276$     2,132,082$     2,174,723$     

65

66 Net Property Tax Revenue After Debt & Expenses 734,110$            1,024,323$     1,056,996$     1,081,638$     1,108,910$     1,138,554$     1,169,478$     1,207,223$     1,461,650$     1,497,769$     1,525,714$     1,805,993$     1,981,105$     2,024,650$     2,069,259$     2,114,963$     

67

68 Net Benefit to the City of Missouri City C 734,110$            734,110$        734,110$        734,110$        734,110$        734,110$        734,110$        734,110$        734,110$        734,110$        734,110$        734,110$        734,110$        734,110$        734,110$        734,110$        

Notes:

A Annual increases in forecast based on inflation only

B Annual increases in forecast based on inflation and customer growth

C Net property tax revenue for the benefit of the City of Missouri City is based on one of two equivalent concepts:

1) The MUDs will pass along any property tax revenue not needed for debt service, administration, or other services retained by the MUDs in year 1 of the forecast and will continue to pass along this dollar amount each year for the remainder of the forecast; OR

2) The MUDs will decrease property taxes in year 1 of the forecast by an amount equal to the amount identified in 1) and the City of Missouri City will be able to increase rates for these customers by an equal dollar amount.

D The City does not charge its impact fees to the MUDs

E Forecast of existing principal and interest based on debt service schedule for existing debt for each utility

F Forecast of wastewater O&M expense based on 50% inflation plus 50% inflation and customer growth combined less savings projection from eHT report

G Based on the applicable water capital projects in the 2011 eHT report (Table 4-20) updated to today's dollars; does not include any capital costs for the new transmission lines (which are complete) or the new raw water treatment plant (which is already out for bid)

H Based on Option 5 (without WC&ID #2) in the 2018 eHT report (Table 5-1) allocated to the MUDs based on total buildout connection counts

I Assumes inspection fees are negligible and tap fee revenue will increase with inflation and end at buildout

J Developer reimbursements, if any, would remain the obligation of the MUDs

K Assumes depreciation will fully fund capital needs for renewal and replacements

L Annual increases in forecast based on 50% inflation plus 50% inflation and customer growth combined

M Assumed to stay with the MUD

Prepared by NewGen Strategies and Solutions Page 2 of 4



City of Missouri City
Scenario 2: Harris County MUDs

Schedule 1
Asset Acquisition

Line
No.

1

2 Water Service

3 Property Tax

4 Wastewater Service

5 Garbage Service

6 Other Revenues

7 Tap Connection and Inspection Fees

8 Water Impact Fee

9 Wastewater Impact Fee

10

11

12

13 Purchased Water Services

14 Contracted Services

15 Repairs & Maintenance

16 Professional Fees

17 Depreciation & Amortization

18 Purchased Sewer Services

19 Other

20 Solid Waste

21 Utilities

22 Purchased Services

23
24

25

26

27

28 Capital Improvement Plan - Water
29 Cost

30 Principal

31 Interest

32 Total

33

34 Capital Improvement Plan - Wastewater
35 Cost

36 Principal

37 Interest

38 Total

39

40

41

42
43

Net Present Value (at 5% discount rate)

Net Income after Debt Service

Revenues

Operating Expenses

Net Income before Debt Service

Year 17 Year 18 Year 19 Year 20 Year 21 Year 22 Year 23 Year 24 Year 25 Year 26 Year 27 Year 28 Year 29 Year 30
2036 2037 2038 2039 2040 2041 2042 2043 2044 2045 2046 2047 2048 2049

2,110,319$     2,161,517$     2,214,086$        2,268,068$        2,323,505$        2,400,358$        2,479,503$        2,561,774$        2,647,308$        2,736,253$        2,828,761$        2,924,992$        2,990,788$        3,051,182$        

734,110          734,110          734,110             734,110             734,110             734,110             734,110             734,110             734,110             734,110             734,110             734,110             734,110             734,110             

1,551,715       1,587,349       1,623,871          1,661,306          1,699,679          1,757,778          1,817,861          1,880,380          1,945,445          2,013,173          2,083,683          2,157,104          2,206,083          2,250,664          

-                  -                  -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     

-                  -                  -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     

90,547            92,358            94,205               96,089               98,011               99,971               101,970             104,010             106,090             108,212             110,376             112,583             114,835             117,132             

-                  -                  -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     

-                  -                  -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     

4,486,691$     4,575,334$     4,666,273$        4,759,574$        4,855,305$        4,992,217$        5,133,445$        5,280,273$        5,432,954$        5,591,748$        5,756,931$        5,928,790$        6,045,816$        6,153,088$        

1,038,097$     1,059,832$     1,082,028$        1,104,697$        1,127,847$        1,154,498$        1,181,759$        1,209,708$        1,238,363$        1,267,744$        1,297,870$        1,328,761$        1,356,394$        1,383,792$        

632,288          647,130          662,333             677,907             693,862             711,694             729,843             748,491             767,652             787,343             807,578             828,374             845,785             862,769             

604,874          620,115          635,755             651,804             668,274             686,509             705,017             724,063             743,663             763,834             784,594             805,961             823,042             839,503             

401,103          409,125          417,308             425,654             434,167             442,851             451,708             460,742             469,957             479,356             488,943             498,722             508,696             518,870             

441,694          452,877          464,353             476,130             488,218             501,455             514,883             528,698             542,912             557,539             572,589             588,078             600,524             612,534             

161,911          165,194          168,544             171,961             175,448             179,140             182,912             186,766             190,702             194,724             198,832             203,029             207,174             211,375             

-                  -                  -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     

-                  -                  -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     

278,820          285,478          292,311             299,323             306,520             315,693             325,110             334,869             344,983             355,467             366,337             377,610             385,925             393,748             

82,051            84,496            87,015               89,609               92,280               94,190               96,074               97,996               99,956               101,955             103,994             106,074             108,195             110,359             

3,640,838$     3,724,248$     3,809,647$        3,897,086$        3,986,616$        4,086,030$        4,187,306$        4,291,331$        4,398,187$        4,507,959$        4,620,736$        4,736,608$        4,835,736$        4,932,950$        

845,853$        851,087$        856,626$           862,487$           868,689$           906,187$           946,138$           988,942$           1,034,767$        1,083,789$        1,136,195$        1,192,182$        1,210,080$        1,220,138$        

72,256$          75,914$          79,757$             83,795$             88,037$             92,494$             97,177$             102,096$           107,265$           112,695$           118,400$           124,394$           130,692$           137,308$           

70,222            66,564            62,721               58,683               54,441               49,984               45,302               40,382               35,213               29,783               24,078               18,084               11,787               5,170                 

142,478$        142,478$        142,478$           142,478$           142,478$           142,478$           142,478$           142,478$           142,478$           142,478$           142,478$           142,478$           142,478$           142,478$           

149,137$        156,687$        164,619$           172,953$           181,709$           190,908$           200,572$           210,726$           221,394$           232,602$           244,378$           256,750$           269,747$           283,403$           

221,339          213,789          205,856             197,523             188,767             179,568             169,903             159,749             149,081             137,873             126,098             113,726             100,728             87,072               

370,475$        370,475$        370,475$           370,475$           370,475$           370,475$           370,475$           370,475$           370,475$           370,475$           370,475$           370,475$           370,475$           370,475$           

332,900$        338,133$        343,672$           349,534$           355,735$           393,233$           433,185$           475,989$           521,813$           570,835$           623,241$           679,228$           697,126$           707,184$           
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City of Missouri City
Scenario 2: Harris County MUDs

Schedule 1
Asset Acquisition

Line
No.

44 MUD Revenues
45 Garbage Service
46 Other Revenues
47 Revenue Total
48

49 MUD Expenses
50 Administrative Expenses
51 Other
52 Solid Waste

53 Expense Total

54

55 Debt Service Schedule

56 Principal

57 Interest

58 Total
59

60 Expense and Debt Total

61

62 Net Income before Property Tax

63

64 Property Tax

65

66 Net Property Tax Revenue After Debt & Expenses

67

68 Net Benefit to the City of Missouri City

Year 17 Year 18 Year 19 Year 20 Year 21 Year 22 Year 23 Year 24 Year 25 Year 26 Year 27 Year 28 Year 29 Year 30
2036 2037 2038 2039 2040 2041 2042 2043 2044 2045 2046 2047 2048 2049

228,198          232,828          237,552             242,372             247,290             252,308             257,428             262,652             267,981             273,419             278,967             284,628             290,404             296,297             
262,073          268,431          274,959             281,663             288,546             297,725             307,164             316,963             327,139             337,708             348,688             360,097             368,127             375,571             
490,271$        501,259$        512,511$           524,035$           535,837$           550,034$           564,592$           579,615$           595,121$           611,128$           627,656$           644,725$           658,531$           671,867$           

73,887$          75,364$          76,872$             78,409$             79,977$             81,577$             83,208$             84,872$             86,570$             88,301$             90,067$             91,869$             93,706$             95,580$             
248,501          253,471          258,540             263,711             268,985             274,365             279,852             285,449             291,158             296,982             302,921             308,980             315,159             321,462             
227,699          232,253          236,898             241,636             246,469             251,398             256,426             261,554             266,786             272,121             277,564             283,115             288,777             294,553             

550,086$        561,088$        572,310$           583,756$           595,431$           607,340$           619,486$           631,876$           644,514$           657,404$           670,552$           683,963$           697,642$           711,595$           

-$                    -$                    -$                       -$                       -$                       -$                       -$                       -$                       -$                       -$                       -$                       -$                       -$                       -$                       

-                      -                      -                         -                         -                         -                         -                         -                         -                         -                         -                         -                         -                         -                         

-$                    -$                    -$                       -$                       -$                       -$                       -$                       -$                       -$                       -$                       -$                       -$                       -$                       -$                       

550,086$        561,088$        572,310$           583,756$           595,431$           607,340$           619,486$           631,876$           644,514$           657,404$           670,552$           683,963$           697,642$           711,595$           

(59,815)$         (59,829)$         (59,798)$            (59,721)$            (59,594)$            (57,306)$            (54,895)$            (52,261)$            (49,393)$            (46,276)$            (42,896)$            (39,238)$            (39,111)$            (39,728)$            

2,218,218$     2,262,582$     2,307,834$        2,353,990$        2,401,070$        2,449,092$        2,498,073$        2,548,035$        2,598,996$        2,650,975$        2,703,995$        2,758,075$        2,813,236$        2,869,501$        

2,158,402$     2,202,753$     2,248,035$        2,294,269$        2,341,476$        2,391,785$        2,443,179$        2,495,774$        2,549,602$        2,604,699$        2,661,099$        2,718,837$        2,774,125$        2,829,773$        

734,110$        734,110$        734,110$           734,110$           734,110$           734,110$           734,110$           734,110$           734,110$           734,110$           734,110$           734,110$           734,110$           734,110$           
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City of Missouri City
Scenario 2: Harris County MUDs

Schedule 2
Dissolution

Line Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Year 7 Year 8 Year 9 Year 10 Year 11 Year 12 Year 13 Year 14 Year 15
No. Actual Adjustments Test Year 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034

1

2 Water Service 1,117,520$     -$          1,117,520$     B 1,139,870$      1,187,227$     1,237,080$     1,289,580$     1,344,886$     1,403,169$     1,458,552$     1,516,546$     1,577,287$     1,640,918$     1,707,592$     1,772,265$     1,839,751$     1,910,184$     1,983,703$     

3 Property Tax 1,584,168       -                  1,584,168       C -                   -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  

4 Wastewater Service 827,688          -                  827,688          B 844,242           878,846          915,285          953,672          994,126          1,036,773       1,077,225       1,119,590       1,163,969       1,210,468       1,259,200       1,306,431       1,355,721       1,407,167       1,460,872       

5 Garbage Service 162,225          -                  162,225          J 165,470           168,827          172,253          175,749          179,316          182,954          186,667          190,455          194,320          198,263          202,286          206,391          210,579          214,852          219,211          

6 Other Revenues 142,375          -                  142,375          B 145,223           150,949          156,967          163,293          169,946          176,945          183,623          190,606          197,910          205,551          213,547          221,324          229,430          237,881          246,692          

7 Tap Connection and Inspection Fees 64,665            -                  64,665            I 65,958             67,277            68,623            69,995            71,395            72,823            74,280            75,765            77,281            78,826            80,403            82,011            83,651            85,324            87,031            

8 Water Impact Fee -                  -                  -                  D -                   -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  

9 Wastewater Impact Fee -                  -                  -                  D -                   -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  

10 3,898,641$     -$                    3,898,641$     2,360,762$      2,453,126$     2,550,208$     2,652,290$     2,759,669$     2,872,664$     2,980,347$     3,092,962$     3,210,766$     3,334,027$     3,463,029$     3,588,422$     3,719,132$     3,855,407$     3,997,509$     

11

12

13 Purchased Water Services 686,530$        -$                686,530$        J 700,261$         718,211$        736,685$        755,701$        775,275$        795,427$        815,297$        835,712$        856,690$        878,247$        900,401$        922,483$        945,149$        968,414$        992,297$        

14 Contracted Services 380,880          -                  380,880          J 388,498           401,295          414,552          428,287          442,517          457,261          471,479          486,167          501,343          517,023          533,224          549,113          565,498          582,397          599,825          

15 Repairs & Maintenance 338,581          -                  338,581          J 345,353           358,889          372,964          387,598          402,814          418,635          433,703          449,317          465,498          482,266          499,642          516,531          533,993          552,048          570,717          

16 Professional Fees 286,453          -                  286,453          A 292,182           298,026          303,986          310,066          316,267          322,593          329,044          335,625          342,338          349,185          356,168          363,292          370,558          377,969          385,528          

17 Depreciation & Amortization 247,505          -                  247,505          J K 252,455           262,322          272,581          283,246          294,333          305,861          316,846          328,229          340,024          352,246          364,911          377,224          389,955          403,118          416,727          

18 Purchased Sewer Services 245,893          -                  245,893          E 237,320           242,358          247,508          252,773          199,455          203,706          208,010          212,407          216,901          140,009          142,976          145,986          149,062          152,204          155,414          

19 Other 177,470          -                  177,470          A 181,019           184,640          188,333          192,099          195,941          199,860          203,857          207,934          212,093          216,335          220,662          225,075          229,576          234,168          238,851          

20 Solid Waste 162,614          -                  162,614          A 165,866           169,184          172,567          176,019          179,539          183,130          186,792          190,528          194,339          198,226          202,190          206,234          210,359          214,566          218,857          

21 Utilities 158,443          -                  158,443          B 161,612           167,407          173,477          179,837          186,505          193,498          200,218          207,227          214,540          222,171          230,137          237,922          246,020          254,444          263,209          

22 Purchased Services 47,821            -                  47,821            J 48,777             50,489            52,260            54,093            55,991            57,955            59,873            61,855            63,903            66,018            68,203            70,357            72,579            74,872            77,236            

23 2,732,190$     -$                    2,732,190$     2,773,343$      2,852,821$     2,934,913$     3,019,718$     3,048,636$     3,137,925$     3,225,120$     3,315,004$     3,407,668$     3,421,725$     3,518,513$     3,614,217$     3,712,748$     3,814,199$     3,918,661$     
24

25 1,166,451$     -$                    1,166,451$     (412,581)$        (399,695)$       (384,705)$       (367,428)$       (288,967)$       (265,261)$       (244,773)$       (222,041)$       (196,902)$       (87,698)$         (55,484)$         (25,795)$         6,384$            41,209$          78,848$          

26

27

28 Capital Improvement Plan - Water
29 Cost 2,158,731$     F

30 Principal 32,788$           34,448$          36,192$          38,024$          39,949$          41,971$          44,096$          46,328$          48,674$          51,138$          53,727$          56,446$          59,304$          62,306$          65,461$          

31 Interest 109,690           108,031          106,287          104,454          102,530          100,507          98,382            96,150            93,805            91,341            88,752            86,032            83,174            80,172            77,018            

32 Total 142,478$         142,478$        142,478$        142,478$        142,478$        142,478$        142,478$        142,478$        142,478$        142,478$        142,478$        142,478$        142,478$        142,478$        142,478$        

33

34 Capital Improvement Plan - Wastewater
35 Cost 5,613,185$     G

36 Principal 8,526$             8,957$            9,411$            9,887$            65,804$          69,135$          72,635$          76,312$          80,175$          105,548$        110,891$        116,505$        122,403$        128,600$        135,111$        

37 Interest 28,522             28,090            27,637            27,161            212,053          208,722          205,222          201,545          197,681          264,927          259,584          253,970          248,072          241,875          235,365          

38 Total 37,048$           37,048$          37,048$          37,048$          277,857$        277,857$        277,857$        277,857$        277,857$        370,475$        370,475$        370,475$        370,475$        370,475$        370,475$        

39

40 Defease Existing MUD Debt and Developer Reimbursement Obligations
41 Cost 4,925,000$     H

42 Principal 74,803$           78,590$          82,569$          86,749$          91,140$          95,754$          100,602$        105,695$        111,046$        116,667$        122,574$        128,779$        135,298$        142,148$        149,344$        

43 Interest 250,252           246,465          242,486          238,306          233,914          229,300          224,453          219,360          214,009          208,387          202,481          196,276          189,756          182,907          175,711          

44 Total 325,055$         325,055$        325,055$        325,055$        325,055$        325,055$        325,055$        325,055$        325,055$        325,055$        325,055$        325,055$        325,055$        325,055$        325,055$        

45

46 Total Debt Service 504,580$         504,580$        504,580$        504,580$        745,389$        745,389$        745,389$        745,389$        745,389$        838,008$        838,008$        838,008$        838,008$        838,008$        838,008$        

47

48 (917,161)$        (904,275)$       (889,285)$       (872,009)$       (1,034,356)$    (1,010,650)$    (990,162)$       (967,431)$       (942,291)$       (925,706)$       (893,492)$       (863,803)$       (831,624)$       (796,799)$       (759,161)$       

49

50 ($12,393,853)Net Present Value (at 5% discount rate)

Net Income after Debt Service

Revenues

Operating Expenses

Net Income before Debt Service
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City of Missouri City
Scenario 2: Harris County MUDs

Schedule 2
Dissolution

Line Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Year 7 Year 8 Year 9 Year 10 Year 11 Year 12 Year 13 Year 14 Year 15
No. Actual Adjustments Test Year 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034

Notes:

A Annual increases in forecast based on inflation only

B Annual increases in forecast based on inflation and customer growth

C There will no longer be MUD property taxes under this option

D The City does not charge its impact fees to the MUDs

E Forecast of wastewater O&M expense based on 50% inflation plus 50% inflation and customer growth combined less savings projection from eHT report

F Based on the applicable water capital projects in the 2011 eHT report (Table 4-20) updated to today's dollars; does not include any capital costs for the new transmission lines (which are complete) or the new raw water treatment plant (which is already out for bid)

G Based on Option 5 (without WC&ID #2) in the 2018 eHT report (Table 5-1) allocated to the MUDs based on total buildout connection counts

H Based on total principal outstanding on all existing MUD debt

I Assumes inspection fees are negligible and tap fee revenue will increase with inflation and end at buildout

J Annual increases in forecast based on 50% inflation plus 50% inflation and customer growth combined

K Assumes depreciation will fully fund capital needs for renewal and replacements
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City of Missouri City
Scenario 2: Harris County MUDs

Schedule 2
Dissolution

Line
No.

1

2 Water Service

3 Property Tax

4 Wastewater Service

5 Garbage Service

6 Other Revenues

7 Tap Connection and Inspection Fees

8 Water Impact Fee

9 Wastewater Impact Fee

10

11

12

13 Purchased Water Services

14 Contracted Services

15 Repairs & Maintenance

16 Professional Fees

17 Depreciation & Amortization

18 Purchased Sewer Services

19 Other

20 Solid Waste

21 Utilities

22 Purchased Services

23
24

25

26

27

28 Capital Improvement Plan - Water
29 Cost

30 Principal

31 Interest

32 Total

33

34 Capital Improvement Plan - Wastewater
35 Cost

36 Principal

37 Interest

38 Total

39

40 Defease Existing MUD Debt and Develo
41 Cost

42 Principal

43 Interest

44 Total

45

46 Total Debt Service
47

48

49

Net Income after Debt Service

Revenues

Operating Expenses

Net Income before Debt Service

Year 16 Year 17 Year 18 Year 19 Year 20 Year 21 Year 22 Year 23 Year 24 Year 25 Year 26 Year 27 Year 28 Year 29 Year 30
2035 2036 2037 2038 2039 2040 2041 2042 2043 2044 2045 2046 2047 2048 2049

2,060,454$     2,110,319$     2,161,517$     2,214,086$        2,268,068$        2,323,505$        2,400,358$        2,479,503$        2,561,774$        2,647,308$        2,736,253$        2,828,761$        2,924,992$        2,990,788$        3,051,182$        

-                  -                  -                  -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     

1,516,945       1,551,715       1,587,349       1,623,871          1,661,306          1,699,679          1,757,778          1,817,861          1,880,380          1,945,445          2,013,173          2,083,683          2,157,104          2,206,083          2,250,664          

223,660          228,198          232,828          237,552             242,372             247,290             252,308             257,428             262,652             267,981             273,419             278,967             284,628             290,404             296,297             

255,881          262,073          268,431          274,959             281,663             288,546             297,725             307,164             316,963             327,139             337,708             348,688             360,097             368,127             375,571             

88,771            90,547            92,358            94,205               96,089               98,011               99,971               101,970             104,010             106,090             108,212             110,376             112,583             114,835             117,132             

-                  -                  -                  -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     

-                  -                  -                  -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     

4,145,710$     4,242,852$     4,342,483$     4,444,674$        4,549,498$        4,657,031$        4,808,140$        4,963,926$        5,125,778$        5,293,964$        5,468,765$        5,650,476$        5,839,404$        5,970,237$        6,090,845$        

1,016,813$     1,038,097$     1,059,832$     1,082,028$        1,104,697$        1,127,847$        1,154,498$        1,181,759$        1,209,708$        1,238,363$        1,267,744$        1,297,870$        1,328,761$        1,356,394$        1,383,792$        

617,800          632,288          647,130          662,333             677,907             693,862             711,694             729,843             748,491             767,652             787,343             807,578             828,374             845,785             862,769             

590,021          604,874          620,115          635,755             651,804             668,274             686,509             705,017             724,063             743,663             763,834             784,594             805,961             823,042             839,503             

393,239          401,103          409,125          417,308             425,654             434,167             442,851             451,708             460,742             469,957             479,356             488,943             498,722             508,696             518,870             

430,798          441,694          452,877          464,353             476,130             488,218             501,455             514,883             528,698             542,912             557,539             572,589             588,078             600,524             612,534             

158,694          161,911          165,194          168,544             171,961             175,448             179,140             182,912             186,766             190,702             194,724             198,832             203,029             207,174             211,375             

243,628          248,501          253,471          258,540             263,711             268,985             274,365             279,852             285,449             291,158             296,982             302,921             308,980             315,159             321,462             

223,234          227,699          232,253          236,898             241,636             246,469             251,398             256,426             261,554             266,786             272,121             277,564             283,115             288,777             294,553             

272,331          278,820          285,478          292,311             299,323             306,520             315,693             325,110             334,869             344,983             355,467             366,337             377,610             385,925             393,748             

79,676            82,051            84,496            87,015               89,609               92,280               94,190               96,074               97,996               99,956               101,955             103,994             106,074             108,195             110,359             

4,026,233$     4,117,038$     4,209,971$     4,305,085$        4,402,433$        4,502,070$        4,611,793$        4,723,584$        4,838,335$        4,956,131$        5,077,062$        5,201,221$        5,328,702$        5,439,672$        5,548,965$        

119,477$        125,814$        132,512$        139,589$           147,065$           154,961$           196,347$           240,342$           287,443$           337,833$           391,703$           449,255$           510,702$           530,564$           541,880$           

68,775$          72,256$          75,914$          79,757$             83,795$             88,037$             92,494$             97,177$             102,096$           107,265$           112,695$           118,400$           124,394$           130,692$           137,308$           

73,704            70,222            66,564            62,721               58,683               54,441               49,984               45,302               40,382               35,213               29,783               24,078               18,084               11,787               5,170                 

142,478$        142,478$        142,478$        142,478$           142,478$           142,478$           142,478$           142,478$           142,478$           142,478$           142,478$           142,478$           142,478$           142,478$           142,478$           

141,950$        149,137$        156,687$        164,619$           172,953$           181,709$           190,908$           200,572$           210,726$           221,394$           232,602$           244,378$           256,750$           269,747$           283,403$           

228,525          221,339          213,789          205,856             197,523             188,767             179,568             169,903             159,749             149,081             137,873             126,098             113,726             100,728             87,072               

370,475$        370,475$        370,475$        370,475$           370,475$           370,475$           370,475$           370,475$           370,475$           370,475$           370,475$           370,475$           370,475$           370,475$           370,475$           

156,904$        164,848$        173,193$        181,961$           191,173$           200,851$           211,019$           221,702$           232,926$           244,717$           257,106$           270,122$           283,797$           298,164$           313,259$           

168,150          160,207          151,861          143,093             133,882             124,204             114,035             103,353             92,129               80,337               67,948               54,932               41,257               26,890               11,796               

325,055$        325,055$        325,055$        325,055$           325,055$           325,055$           325,055$           325,055$           325,055$           325,055$           325,055$           325,055$           325,055$           325,055$           325,055$           

838,008$        838,008$        838,008$        838,008$           838,008$           838,008$           838,008$           838,008$           838,008$           838,008$           838,008$           838,008$           838,008$           838,008$           838,008$           

(718,531)$       (712,194)$       (705,497)$       (698,419)$          (690,943)$          (683,047)$          (641,661)$          (597,667)$          (550,565)$          (500,175)$          (446,305)$          (388,753)$          (327,306)$          (307,444)$          (296,128)$          
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3420 Executive Center Drive 
Suite 165 
Austin, TX 78731 
Phone: (512) 479-7900 
 

 

To:  Greenberg Traurig, P.A. 

From:  Dave Yanke, President – Environmental Practice, NewGen 

Grant Rabon, Executive Consultant, NewGen 

Date:  July 30, 2019 

Re:  Missouri City Feasibility Analysis Regarding Regionalization of Water/Wastewater Utility 
Providers for the City and the City’s Extra Territorial Jurisdiction (Study): Financial Feasibility 
– Scenario 3: Inside City MUDs 

Background 
Greenberg Traurig, P.A., retained NewGen Strategies & Solutions, LLC (NewGen) to provide a financial 
feasibility  analysis  related  to  the  Study,  including  evaluating  several  Study  consolidation  scenarios  as 
directed by City staff regarding the potential consolidation of several municipal utility districts (MUDs) 
located  in and/or near the City of Missouri City  (City) with the City’s existing water/wastewater utility 
systems.  In  establishing  the  scenarios  to  analyze,  NewGen  with  input  from  City  staff  identified 
geographically, technically, and developmentally related MUDs to be considered as natural groupings for 
consolidation.  

As part of the Inside City MUDs scenario analysis, NewGen evaluated the forecasted customer growth, 
revenue, capital costs, debt service, and operations and maintenance (O&M) costs over a 30‐year period 
(FY 2020 – FY 2049) to evaluate the financial impact that a consolidation may have on the City.   

Methodology 
For the Inside City MUDs scenario, NewGen studied the following MUDs in two sub‐scenarios. 

Scenario 3.1:   

 Quail Valley Utility District (Quail Valley)  

 Thunderbird Utility District (Thunderbird)  

Scenario 3.2:  

 Palmer Plantation MUD #1 

 Palmer Plantation MUD #2 

 Blue Ridge West MUD 

 First Colony MUD #9 
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 Fort Bend County MUD #26 

 Fort Bend County MUD #42 

 Fort Bend County MUD #46 

 Fort Bend County MUD #47 

 Fort Bend County MUD #48 

 Fort Bend County MUD #49 

 Fort Bend County MUD #115 

 Meadowcreek MUD 

Although Scenario 3 did not originally contemplate having sub‐scenarios, there was sufficient differences 
between the Scenario 3.1 MUDs (Quail Valley and Thunderbird) and all of the other MUDs in Scenario 3 
to  warrant  separation  and  additional  analysis.    First,  neither  Quail  Valley  nor  Thunderbird  currently 
assesses or collects MUD property taxes and, instead, fund their MUD operations through user fees.  Also, 
neither MUD shows any outstanding debt or developer reimbursement obligations on their most recent 
available annual financial statements.1  Thus, these MUDs were sufficiently different from the other MUDs 
in Scenario 3 to justify segregation from the rest of the Scenario 3 MUDs.   

Further, although Missouri City Management District #1 and Missouri City Management District #2 were 
originally identified to be included in Scenario 3, these two MUDs were excluded from the Study because 
they have no current customers and did not have any forecasted customers.  Further, they have negligible 
operating expenses  (primarily  legal,  accounting, or other  contract  service)  that are primarily offset by 
advances or loans.  Thus, their inclusion was not meaningful to the Study.   

The most recently available financial audits for each MUD were used to develop a test year for the utilities.  
A test year reflects expected recurring revenue and expense line items, including existing debt service.  
The  test  year was  then used  to develop a 30‐year  forecast.    Table 1  shows  the  revenue and expense 
categories used for the 30‐year forecast, as applicable. 

All categories were forecasted to increase at 2% per year to reflect inflation, except the bolded categories, 
which were  forecasted based on a combination of  inflation and customer growth  (as  identified  in  the 
footnotes  of  Table  1).    For  customer  growth, NewGen utilized  the  growth  projections  from  the  2018 
Regional Water & Wastewater Planning Study Update (2018 eHT Study) prepared by Enprotec/Hibbs & 
Todd,  Inc.  (eHT)  for  the  Study,  which  were  validated  by  City  staff.    Table  2  shows  the  connection 
projections for the Inside City MUDs in this scenario.  Note that NewGen did not independently verify the 
eHT projections, and any material  change  in actual  customer growth  (compared with  the projections) 
could have a material impact on the financial analyses. 
   

 
1 Meadowcreek MUD and Palmer Plantation MUD #1 also have no outstanding debt or developer reimbursement 
obligations and the amount of debt outstanding for Fort Bend County MUD #49 is less than $0.5 million, but all of 
these MUDs utilize MUD property tax revenues in addition to user fees.   
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Table 1 
Revenue and Expense Categories 

Revenues Expenses 

Contracted Wastewater Fees Administrative Expenses 

Garbage Service1 Capital Outlay 

Groundwater Reduction Fees2 Connection Fees 

Other Revenues2 Contracted Services1 

Other Tax Depreciation & Amortization1 

Participant Billings2 Groundwater Reduction Fees 

Property Tax Lease 

Surface Water Fees2 Other 

Tap Connection and Inspection Fees Professional Fees 

Wastewater Service2 Purchase of Capacity 

Water Service2 Purchased Services1 

Water Impact Fee Purchased Sewer Services1 

Wastewater Impact Fee Purchased Water Services1 

 Renewals & Replacements 

 Repairs & Maintenance1 

 Salaries and Benefits 

 Solid Waste 

 Surface Water Fee2 

 Utilities2 

 Payments to Master (“Connection Charges”)2 

1. Annual growth in forecast based on 50% inflation plus 50% inflation and customer growth combined 
2. Annual growth in forecast based on inflation and customer growth  
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Table 2 
Connection Projections 1 

MUD Current 2020 2025 2030 2035 2040 Build Out 

Scenario 3.1        

Quail Valley Utility District 4,439 4,443 4,453 4,463 4,473 4,483 4,514 

Thunderbird Utility District 1,944 1,951 1,969 1,986 1,986 1,986 1,986 

Scenario 3.2        

Blue Ridge West MUD 2,482 2,482 2,482 2,482 2,482 2,482 2,509 

First Colony MUD #9 2,685 2,687 2,692 2,697 2,702 2,707 3,300 

Fort Bend Colony MUD #26 1,502 1,507 1,518 1,529 1,540 1,552 2,145 

Fort Bend Colony MUD #42 1,350 1,362 1,391 1,421 1,450 1,479 1,507 

Fort Bend Colony MUD #46 784 784 784 784 784 784 1,073 

Fort Bend Colony MUD #47 651 700 822 944 1,000 1,000 1,000 

Fort Bend Colony MUD #48 1,198 1,293 1,529 1,671 1,671 1,671 1,671 

Fort Bend Colony MUD #49 347 349 354 359 364 369 396 

Fort Bend Colony MUD #115 571 571 571 571 571 571 580 

Meadowcreek 848 852 862 872 882 892 985 

Palmer Plantation MUD #1 652 654 659 664 669 674 798 

Palmer Plantation MUD #2 821 825 835 845 855 865 1,000 

Not Included in Analysis        

Missouri City Management District #1 2 - - - - - - - 

Missouri City Management District #2 2 - - - - - - - 

Total Connections 20,274 20,460 20,921 21,288 21,429 21,515 23,464 
1. Source: 2018 Regional Water & Wastewater Planning Study Update by eHT 
2. No projections available 

NewGen developed its scenario analysis based on two potential consolidation implementation structures 
–  1)  dissolution  of  each  MUD  and  assumption  by  the  City  of  each  MUD’s  assets  (including  both 
water/wastewater assets  and all other assets of  the MUD) and  liabilities  (including MUD debt and all 
operating expense obligations); and 2) voluntary transfer by each MUD of  its water/wastewater utility 
assets to the City, with each MUD continuing in existence. 

Asset Acquisition 

In the asset acquisition option, the MUDs would continue to exist to provide non‐utility services (parks, 
roads, etc.), and to service outstanding water/wastewater debt.  In this option, the MUD would continue 
to levy and collect at current levels the MUD property taxes to fund its administrative costs, remaining 
operating expenses, and existing debt service, which would not be assumed by the City but would be 
retired  by  the MUDs  in  the  ordinary  course  of  business.    The  scenario  assumes  that  the  City  would 
continue the existing MUD utility rates in place, with annual adjustments for inflation, and would not raise 
rates  to  fund  the  acquisition.    The  scenario  also  assumes  that  the MUD will  continue  to  collect  the 
water/wastewater operating expenses imbedded in the MUDs property tax levy and transfer those funds 
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to  the City  for  the  same purpose.    For purposes of our  financial  analyses, we have assumed  that  the 
amount the MUD collects from property taxes in excess of its administrative costs, non‐utility operating 
expenses,  and  debt  service  is  equal  to  the  portion  of  water/wastewater  utility  operating  expenses 
currently used in addition to revenues from utility rates to fund its water/wastewater utility service (i.e., 
the subsidy).   This available property  tax portion  for  funding water/wastewater utility operating costs 
would be transferred annually to the City to pay the water/wastewater operating costs not covered by 
rate revenues (mirroring the existing funding mechanism of the MUDs).2  

MUD Dissolution 

In  the MUD dissolution option,  the City would dissolve the MUDs, which would cause the MUDs to 
cease to exist as governmental entities.  By law, upon dissolution of the MUDs, the City would obtain title 
to all of  the MUDs’ assets and assume all  the MUDs’ expenses, debts and other obligations.   The City 
would not assume the MUDs’ ability to levy a MUD property tax to fund the expenses, debts and other 
assumed  obligations,  and  would  have  to  identify  other  funding  sources  within  the  City  to  pay  such 
assumed obligations.  The MUDs in Scenario 3.1 do not appear to be using property tax revenues to pay 
any operating expenses or debt and, therefore, the loss of MUD property tax as a funding source does not 
impact Scenario 3.1.  However, since the MUDs in Scenario 3.2 are using MUD property tax revenue to 
pay water/wastewater  utility  debt,  and  to  supplement  utility  and  other  service  rate  revenues  to  pay 
operating expenses,  the  loss of MUD property  tax  revenue  support has a  very negative effect on  the 
financial feasibility of Scenario 3.2.  Under Scenario 3.2, the former MUD water/wastewater customers 
would face a lower overall tax burden as the MUD property tax expired, but the City would have to either 
substantially raise the former MUD customers’ water/wastewater utility rates, or allocate general City tax 
revenues  to  subsidize  the  cost of water/wastewater utility  service  to  the  former MUD customers.    In 
addition, the existing debt and developer reimbursement obligations of each MUD in Scenario 3.2 would 
have to be immediately paid off by the City via a new debt issuance by the City, with the City funding the 
debt service either through increased water/wastewater utility or other service user rates or City general 
fund  revenues.   Note: The City  could not assume  the Scenario 3.2 MUDs’ existing debt as  the debt  is 
secured by MUD property taxes, which the City would have no recourse to.  Finally, under both Scenario 
3.1 and Scenario 3.2, the City would have to assume the provision of all other governmental services being 
provided by  the MUDs  in addition  to water/wastewater  services, again without  recourse  to any MUD 
property tax levies currently funding operation of those other services. 

Capital Plans 

Upon  acquisition  of  the  MUDs  water/wastewater  facilities  for  both  sub‐scenarios  under  both  the 
dissolution and asset acquisition options, the City would assume the continuing obligation to maintain, 
upgrade, expand and replace the water/wastewater utility system infrastructure acquired, as conveyed 
in a Capital Improvement Plan (CIP).  Based on input from eHT, the water/wastewater CIP were assumed 
to be the same in both the MUD dissolution and asset acquisition options.   

 
2 Alternatively, for the purposes of this analysis, the assumption could equally be that the City would be able to 
increase utility revenues equal to the subsidy in the first year of the forecast. However, factoring in political 
considerations NewGen believes that option is less likely. 
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The relevant water CIP projects were taken from Table 4‐20 of the 2011 Regional Water and Wastewater 
Planning Study (2011 eHT Study) developed by eHT.  Since the CIP project costs in the 2011 eHT Study 
were  not  in  current  dollars,  NewGen  increased  the  costs  taken  from  the  2011  eHT  Study  by  either 
approximately 3.6%3 per year for interconnection projects or approximately 1.3%4 per year for elevated 
storage tank projects.   While  the 2011 eHT Study  lists 15 different water  interconnection and storage 
projects, for this analysis NewGen focused on the projects directly related to the Inside City MUDs.  In this 
case,  NewGen  identified  several  relevant  water  projects  and  allocated  the  costs  to  the  relevant 
participants based on build out connection counts, as shown in Schedule 3 (in 2011 dollars), and then 
inflated the costs to 2019 dollars.  The water capital costs included in the analysis are listed in Table 3 and 
assumed to be incurred in the first year of the forecast.   

For wastewater CIP projects, per input from eHT and City staff, the most cost‐effective means of providing 
wastewater  service  to  the  area  would  be  to  consolidate  down  to  two  master  regional  wastewater 
treatment plants (WWTPs) as seen in Option 5 in Table 5‐1 in the 2018 eHT Study.  Since the costs for this 
project cannot be pinpointed to each individual MUD, the costs were allocated based on the total build 
out size of each participant, as found in the 2018 eHT Study.  The wastewater project cost shown in Table 
3 represents the pro‐rata share allocated to the Inside City MUDs.   

 

Table 3 
Capital Projects 

Utility Project Description Project Cost 

Scenario 3.1  

Water New Interconnects $180,472 1 

Water New Elevated Storage Tanks $4,121,213 1 

Wastewater Consolidation into two master regional WWTPs (without WC&ID #2) $10,149,014 2 

Scenario 3.2  

Water New Interconnects $958,604 1 

Water New Elevated Storage Tanks $2,486,626 1 

Wastewater Consolidation into two master regional WWTPs (without WC&ID #2) $26,487,364 2 

1. Costs have been inflated to 2019 dollars using an appropriate inflation factor and project cost reflects pro-rata share of the overall project cost 
based on build out connection counts of all participants in the project 

2. Project cost reflects pro-rata share of the overall project cost based on build out connection counts of all participants in the project 

 
3 Based on the annualized change in the Handy Whitman Index cost for water mains (NARUC 331) within the South 
Central region of the country between January 2011 and January 2018 
4 Based on the annualized change in the Handy Whitman Index cost for elevated steel tanks (NARUC 330) within 
the South Central region of the country between January 2011 and January 2018 
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Since there are no projected revenues  identified currently  to  fund the CIP, we have assumed the City 
would fund the CIP with the issuance of new debt, supported by customer utility revenue or property tax 
revenues.  The timing of debt incurred to fund the wastewater CIP is assumed to be 10% of the total in 
year 1 of the forecast, 65% in year 5, and the remaining 25% in year 10.    It  is assumed that all capital 
projects will be debt funded over a 30‐year term with a 5% interest rate and a 2% issuance fee.    

Implementation of the wastewater CIP presents opportunities for O&M cost savings.  By modernizing and 
consolidating  facilities,  eHT  estimates  that  the  overall  wastewater  O&M  cost  should  decrease  by 
approximately 54%5 when compared to the status quo.  Similar to the capital spending, the O&M savings 
are assumed to be phased in over time.   The cost savings were applied in the financial forecast to the 
Purchased  Sewer  Services  line  item  as well  as  the more  general  Purchased  Services  line  item.    Since 
Purchased Services presumably includes both water and wastewater expenses, NewGen assumed a 60/40 
split  in Purchased Services between water and  sewer,  respectively,  for  the purpose of  calculating  the 
wastewater O&M cost savings.  The timing for the utility debt issuances and the O&M savings is shown in 
Table 4.  

 

Table 4 
Capital Project Debt and Savings Schedule

 Debt Issuance 1 O&M 2 

Year Capital Debt % Cumulative % O&M Savings % Cumulative % 

2020 10% 10% 10% 10% 

2024 65% 75% 40% 50% 

2029 25% 100% 50% 100% 
1. 10% of debt is issued in 2020, 65% of debt in 2024, and 25% in 2029 based on input from eHT 
2. 10% of the 54% total O&M savings is realized in 2020, an additional 40% in 2024, and the final 50% in 2029 based on input from eHT 

It  is  assumed  that  the  depreciation  (a  non‐cash  item)  included  within  the  cash  flow  forecast  will 
sufficiently  fund  any  necessary  capital  renewals  and  replacements.  It  is  also  assumed  that  the  CIP 
projects  identified  in Table 3 and the O&M savings discussed  in  the 2018 eHT report are realized as 
forecasted. 

Analysis 

Methodology 

NewGen’s analysis for both sub‐scenarios under both options will focus on changes in revenue, operating 
expenses, and debt service expenses. Table 5 summarizes several of the key differences between an asset 
acquisition and a dissolution under the two sub‐scenarios. 

 

 

 
5 Per Table 5‐1 in the 2018 eHT Study 
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Table 5 
Relevant Components for Each Option 

Asset Acquisition Dissolution 

Revenues 
 Water Service 
 Property Tax Support 1, 2 
 Wastewater Service 
 Tap Connection & Inspection Fees 
 Participant Billings 
 Surface Water Fees 

 

Revenues 
 Water Service 
 No Property Taxes 
 Wastewater Service 
 Garbage Service (if any) 
 Other Revenues 
 Tap Connection & Inspection Fees 
 Participant Billings 
 Surface Water Fees 
 Other Tax 

Operating Expenses 
 Treated the same, except excludes “Other” 

operating expenses (e.g., solid waste), which 
remain with the MUD 

Operating Expenses 
 Treated the same, except includes 

“Other” operating expenses (e.g., solid 
waste) 

Debt Service 
 Debt Service for new capital projects 

Debt Service 
 Debt Service for new capital projects 
 Plus MUD Debt defeasance costs 
 Plus MUD developer reimbursement 

obligations 
1. MUD Property Tax Revenue + Revenues for services retained by the MUD – MUD Debt Service – Expenses for 

services retained by the MUD = Portion of Tax Revenue Assigned to the City 
Example Scenario 3.2: Property Tax Revenue in 2020 = $16,746,850;  
Other MUD revenue for services in 2020 = $2,914,933; 
MUD Expenses for services in 2020 = $2,099,634; MUD Debt Service in 2020 = $9,453,958; 
City Tax Revenue Portion = $16,746,850 + $2,914,933 – $2,099,634 – $9,453,958 = $8,108,190 

2. Amount City receives in 2020 is constant throughout the 30-year forecast. 
 

Asset Acquisition 

In the asset acquisition option, one key assumption for Scenario 3.2 involves the continuation of property 
tax revenue collected by the MUD to offset water/wastewater operating costs.  This tax revenue will then 
be transferred to the City by the MUDs to supplement water/wastewater utility rate revenues.  Table 6 
and Table 7 show the cash flow for both sub‐scenarios in the asset acquisition option.  Schedule 1 shows 
a detailed breakdown of the cash flow.   NewGen also assumes after asset acquisition Quail Valley will 
continue to operate the MUDs it currently operates and the other MUD operators continue to operate 
the MUDs they currently operate, although this assumption does not have an impact on the analysis.   
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Table 6 
Cash Flow Analysis – Asset Acquisition – Scenario 3.1 

Categories 2020 2025 2030 2035 2040 2045 2049 

Revenues1 $11,088,170  $12,279,845  $13,598,556  $15,041,750  $16,638,051  $18,403,884  $19,950,570  

Expenses2 11,479,049  12,594,399  13,787,972  15,234,303  16,832,332  18,598,046  20,143,080  

Net Income 
before Debt 
Service 

($390,879) ($314,554) ($189,416) ($192,553) ($194,282) ($194,162) ($192,510) 

Debt Service3 350,900  786,298  953,760  953,760  953,760  953,760  953,760  

Net Income 
after Debt 
Service 

($741,779) ($1,100,852) ($1,143,176) ($1,146,312) ($1,148,041) ($1,147,921) ($1,146,269) 

1. No property taxes included  
2. Includes operating expenses except debt service  
3. Debt service on debt to be issued by the City to fund the CIP  

As shown in Table 6, the Scenario 3.1 MUDs are forecast to shortly need additional rate revenues to be 
self‐supporting.  This is due, in part, to the relatively small operating under‐recovery, which narrows over 
the  forecast period but does not disappear.   The operating under‐recoveries are consistent with  (and 
actually  less  than)  the under‐recovery both Quail Valley and Thunderbird  reported  in 2016 and 2017, 
which appear to be purposeful and were funded from reserves.  For example, Thunderbird budgeted a 
$411,216 decrease in fund balance in 2017.  It is not clear why these MUDs are purposefully drawing down 
on their fund balance reserves.  Once new debt service is added to these operating under‐recoveries, the 
net income after debt service is forecasted to be meaningfully negative (unless MUD reserves were used 
to offset losses together with rate increases). 

As shown in Table 7, Scenario 3.2 is forecasted to have positive net income after debt service in the first 
half of the 30‐year forecast and then negative net income after debt service in the second half of the 30‐
year forecast.  This is the result of operating expenses growing faster than revenues, which is, in part, due 
to the fact that the dollar amount of property tax revenues shared with the City is assumed to be the same 
in each year of the forecast, which may be an overly conservative assumption.   
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Table 7 
Cash Flow Analysis – Asset Acquisition – Scenario 3.2 

Categories 2020 2025 2030 2035 2040 2045 2049 

Revenues1 $22,239,904  $24,109,279  $26,126,172  $28,066,349  $30,079,655  $32,533,574  $34,619,521  

Expenses2 19,225,289  21,233,602  23,304,419  25,868,773  28,671,661  31,777,850  34,476,067  

Net Income 
before Debt 
Service 

$3,014,615  $2,875,677  $2,821,753  $2,197,576  $1,407,994  $755,724  $143,453  

Debt Service3 402,207  1,538,531  1,975,579  1,975,579  1,975,579  1,975,579  1,975,579  

Net Income 
after Debt 
Service 

$2,612,408  $1,337,145  $846,174  $221,997  ($567,585) ($1,219,855) ($1,832,126) 

1. Includes the share of property taxes assumed to be transferred to the City by the MUDs 
2. Includes operating expenses except debt service  
3. Debt service on debt to be issued by the City to fund the CIP  

Dissolution 

One of  the key differences between  the MUDs dissolution option and the asset acquisition option  for 
Scenario 3.2 is the need for the City to repay existing MUD debt (and other financial obligations).  This 
amounts to approximately $67.8 million of current debt principal to be repaid for the Scenario 3.2 MUDs.  
The  City will  also  inherit  the  responsibility  for  all  outstanding  Scenario  3.2  developer  reimbursement 
obligations in Scenario 3.2, which currently amount to an additional $15.4 million.  (Since the Scenario 3.1 
MUDs  do  not  appear  to  have  any  debt  or  outstanding  developer  reimbursement  obligations  these 
differences do not apply  to Scenario 3.1).    It  is  important  to  recognize  that  these obligations  reflect a 
snapshot in time and these obligations could increase meaningfully in a short period of time.  For example, 
each MUD could (and, in the case of Scenario 3.2, likely will) issue additional debt.  Also, some MUDs are 
already committed to additional developer reimbursement obligations that are not yet reflected on the 
MUDs’ balance sheets (or the amount listed above) because the projects are not yet complete.  In the 
analysis,  the  defeasance  of  existing  Scenario  3.2  MUD  debt  and  payment  of  currently  outstanding 
developer reimbursement obligations  is  facilitated by a new debt  issue with the same term, rate, and 
issuance fees assumptions as the issuances for capital projects.    

A  second key difference between  the Scenario 3.2 MUDs dissolution option and  the asset acquisition 
option is the loss of MUD property tax revenues to fund water/wastewater operating expenses.  Table 8 
and Table 9 show cash flow analyses for the dissolution option for both Scenario 3.1 and Scenario 3.2, 
respectively.  Schedule 2 shows a detailed breakdown of the cash flow.  
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Table 8 
Cash Flow Analysis – Dissolution – Scenario 3.1 

Categories 2020 2025 2030 2035 2040 2045 2049 

Revenues1 $11,500,427  $12,736,704  $14,104,779  $15,601,614  $17,257,238  $19,088,685  $20,692,834  

Expenses2 11,479,049  12,594,399  13,787,972  15,234,303  16,832,332  18,598,046  20,143,080  

Net Income 
before Debt 
Service 

$21,378  $142,305  $316,807  $367,311  $424,905  $490,639  $549,754  

Debt Service3 350,900  786,298  953,760  953,760  953,760  953,760  953,760  

Net Income 
after Debt 
Service 

($329,522) ($643,994) ($636,953) ($586,448) ($528,854) ($463,121) ($404,005) 

1. Includes no property taxes  
2. Includes operating expenses except debt service  
3. Debt service on debt to be issued by the City to fund the CIP 

As shown in Table 8, the dissolution option for Scenario 3.1 results in relatively small negative net income 
after debt service over the entire analysis period, though with higher losses in some years and lower losses 
in other, due primarily to the timing of funding of the CIP and realization of operating cost reductions after 
completion of the CIP.  Thus, dissolution could be self‐supporting eventually, with the need to provide 
general tax  infusions  in certain years or modest additional revenue support through user fees.   This  is 
possible because the MUDs in Scenario 3.1 do not have outstanding debt or developer reimbursement 
obligations.   

Table 9 
Cash Flow Analysis – Dissolution – Scenario 3.2 

Categories 2020 2025 2030 2035 2040 2045 2049 

Revenues1 $17,046,647  $19,285,579  $21,706,233  $24,063,690  $26,526,285  $29,478,054  $31,999,231  

Expenses2 20,789,657  22,960,791  25,211,375  27,974,206  30,996,229  34,344,361  37,254,142  

Net Income 
before Debt 
Service 

($3,743,010) ($3,675,212) ($3,505,142) ($3,910,517) ($4,469,944) ($4,866,307) ($5,254,911) 

Debt 
Service3 5,892,471  7,028,795  7,465,842  7,465,842  7,465,842  7,465,842  7,465,842  

Net Income 
after Debt 
Service 

($9,635,481) ($10,704,006) ($10,970,984) ($11,376,359) ($11,935,786) ($12,332,149) ($12,720,753) 

1. Includes no property taxes  
2. Includes operating expenses except debt service  
3. Debt service on debt to be issued by the City to repay the MUDs’ outstanding debt, repay all outstanding developer reimbursement 

obligations, and fund the CIP 
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As shown in Table 9, the dissolution option for Scenario 3.2 results in significant operating losses even 
before any capital or debt service is considered.  This is primarily due to the loss of property tax revenues.  
Thus, dissolution is not forecasted to be self‐supporting in Scenario 3.2.  

Net Present Value Analysis 

NewGen developed  a  net  present  value  (NPV)  analysis  that  calculates  the payback,  if  any,  from each 
option over a 30‐year period based on the net income after debt service and operating expenses for both 
sub‐scenarios.  The NPV analysis takes into account the relative timing of CIP and O&M expenditures and 
the  impact  they have on cash flow.    If  the NPV  is negative,  it  indicates  the existing water/wastewater 
utility revenues (even with customer growth and adjustments to rates for inflation) are not sufficient to 
keep the City from having to financially support the MUDs water/wastewater expenses from utility rate 
increases and/or general City revenues.  In calculating the NPV analysis, NewGen utilized a 5% discount 
rate.   

Table 10 summarizes the NPV for each sub‐scenario for each option over the FY 2020 – FY 2049 timeframe.  
An asset acquisition for Scenario 3.1 would result in a negative NPV of approximately $16.1 million, unless 
anticipated  user  rate  increases  by  the MUDs  to  fund  future  CIP  programs  that  the MUDs  anticipate 
(outside of the acquisition option) are considered; in which case the NPV would be closer to a break‐even.  
An asset acquisition for Scenario 3.2 would result in a positive NPV of approximately $11.8 million, which 
could be used to upgrade utility systems, reduce the need for general fund support, or reduce assumed 
future  rate  increases.    Dissolution  would  result  in  a  negative  NPV  of  approximately  $8.0  million  for 
Scenario 3.1 and $169.1 million for Scenario 3.2.   For the dissolution option to break‐even (on an NPV 
basis) the City would need to increase water/wastewater utility rate revenue or general fund subsidy by 
approximately $520,000 per year for Scenario 3.1 and approximately $11.0 million per year for Scenario 
3.2 over the 30‐year forecast.   

 

Table 10 
Net Present Value Analysis 

Option NPV 1  

Scenario 3.1   

Asset Acquisition ($16,058,088) unfavorable 

Dissolution ($8,018,183) unfavorable 2 

Scenario 3.2   

Asset Acquisition $11,779,472 favorable 

Dissolution ($169,120,624) unfavorable 
1. Based on a 5% discount rate 
2. Relatively close to breakeven   

Findings  
Based  on  NewGen’s  financial  analysis,  we  make  the  following  findings  as  part  of  the  Study  for 
consideration by the City: 
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1. Although  an  asset  acquisition  for  Scenario  3.1  has  a  negative  NPV,  this  is  due,  in  part,  to 
programmatic operating under‐recovery strategies by Quail Valley and Thunderbird and current 
rates  not  yet  reflecting  funding  of  anticipated  CIP  programs  identified  by  these MUDs, which 
NewGen assumes will require rate increases.  Annual revenue increases (or expense reductions) 
of approximately $1.0 million per year would yield a breakeven NPV.   

2. The dissolution option for Scenario 3.1 has a negative NPV, but is relatively close to breakeven on 
an  NPV  basis  due,  in  part,  to  the  absence  of  outstanding  debt  or  developer  reimbursement 
obligations.    Quail  Valley  and  Thunderbird  had  combined  current  assets  net  of  liabilities  of 
approximately $6.4 million on their balance sheets in 2017, so the current assets may substantially 
offset  the negative NPV (if  the balances are still  similar  to what  they were  in 2017, and these 
balances when transferred to the City in a dissolution would be available to fund the projected 
CIP costs for the MUDs).   

It is important to point out that the NPVs for the two options for Scenario 3.1 flip‐flop depending 
on  the assumptions made with  respect  to  reserves and  rate  increases  for  future CIP program 
costs, such that either option could potentially be feasible depending on direct discussions with 
the MUDs to understand their anticipated future rate adjustments.  There may, however, be a 
side benefit to the City from the asset transfer option over the dissolution option in that the MUDs 
stay  in  existence  and  can  continue  to  provide  operational  support  for  the  City  and  the 
consolidated utility systems, which would not be available in a dissolution option.   

3. An asset acquisition for Scenario 3.2 represents a viable financial transaction that is forecasted 
to  avoid  general  fund  support.    The  NPV  of  Scenario  3.2  is  positive,  meaning  there  is  not 
forecasted to be a financial impact on the current MUDs water/wastewater customer or subsidy 
cost  to  the  City  of  pursuing  this  option  for  this  scenario.    The  main  concern  with  an  asset 
acquisition  is  the  necessity  of  negotiating  a  voluntary  acquisition  transaction with  the MUDs’ 
Boards in accordance with the transaction assumptions/parameters identified above.  Absent the 
revenue sharing parameters between the MUDs and the City, which underlie this analysis, this 
option would be negatively  impacted and the NPV would be approximately negative $112.9 
million. 

4. A dissolution of the Scenario 3.2 MUDs does not represent a viable financial transaction as it 
would require meaningful increases in utility rates or general fund subsidies due to the negative 
NPV.   The requirement  to  repay all of  the MUDs’ existing debt and developer  reimbursement 
obligations, and the inability to supplement utility rate revenues via MUDs’ continuing property 
tax revenues, means that the City would require significant utility rate increases and/or subsidies 
from the City’s general funds under the assumptions identified above. 

 



City of Missouri City
Scenario 3: Inside City MUDs

Schedule 1
Asset Acquisition

Scenario 3.1

Line Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Year 7 Year 8 Year 9 Year 10 Year 11 Year 12 Year 13 Year 14 Year 15
No. Actual Adjustments Test Year 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034

1
2 Water Service 1,723,314$       -$               1,723,314$     B 1,757,780$         1,794,555$     1,832,101$     1,870,432$     1,909,566      1,949,520      1,990,231      2,031,793      2,074,224      2,117,542      2,161,765      2,205,636      2,250,398      2,296,069      2,342,667      
3 Property Tax -                   -                 -                 C -                     -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 
4 Wastewater Service 1,532,028         -                 1,532,028      B 1,562,669           1,595,335      1,628,685      1,662,732      1,697,492      1,732,980      1,769,141      1,806,058      1,843,746      1,882,222      1,921,500      1,960,507      2,000,305      2,040,911      2,082,342      
5 Garbage Service -                   -                 -                 M -                     -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 
6 Other Revenues 404,173            -                 404,173         M -                     -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 
7 Tap Connection and Inspection Fees 166,528            -                 166,528         I 169,859              173,256         176,721         180,255         183,860         187,538         191,288         195,114         199,016         202,997         207,057         211,198         215,422         219,730         224,125         
8 Contracted Wastewater Fees 61,200              -                 61,200           A 62,424                63,672           64,946           66,245           67,570           68,921           70,300           71,706           73,140           74,602           76,095           77,616           79,169           80,752           82,367           
9 Participant Billings 6,354,577         -                 6,354,577      B 6,481,669           6,614,217      6,749,476      6,887,501      7,028,349      7,172,077      7,318,736      7,468,395      7,621,115      7,776,957      7,935,986      8,098,258      8,263,849      8,432,826      8,605,259      

10 Surface Water Fees 1,033,108         -                 1,033,108      B 1,053,770           1,075,834      1,098,360      1,121,358      1,144,838      1,168,810      1,193,236      1,218,172      1,243,630      1,269,620      1,296,154      1,322,452      1,349,283      1,376,659      1,404,590      
11 Other Tax -                   -                 -                 M -                     -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 
12 Water Impact Fee -                   -                 -                 D -                     -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 
13 Wastewater Impact Fee -                   -                 -                 D -                     -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 
14 11,274,928$     -$                   11,274,928$   11,088,170$       11,316,869$   11,550,288$   11,788,523$   12,031,675$   12,279,845$   12,532,933$   12,791,239$   13,054,871$   13,323,939$   13,598,556$   13,875,667$   14,158,426$   14,446,948$   14,741,349$   
15
16
17 Purchased Water Services -$                 -$               -$               L -$                   -$               -$               -$               -$               -$               -$               -$               -$               -$               -$               -$               -$               -$               -$               
18 Contracted Services 361,217            -                 361,217         L 368,441              376,081         383,879         391,838         399,963         408,256         416,704         425,326         434,127         443,110         452,279         461,351         470,606         480,046         489,675         
19 Repairs & Maintenance 5,220,950         -                 5,220,950      L 5,325,369           5,433,465      5,543,756      5,656,286      5,771,100      5,888,245      6,007,729      6,129,637      6,254,020      6,380,926      6,510,409      6,641,919      6,776,086      6,912,963      7,052,605      
20 Professional Fees 23,067              -                 23,067           A 23,528                23,999           24,479           24,968           25,468           25,977           26,497           27,027           27,567           28,119           28,681           29,255           29,840           30,436           31,045           
21 Depreciation & Amortization 588,316            -                 588,316         L K 600,082              612,361         624,892         637,679         650,727         664,043         677,617         691,469         705,605         720,029         734,748         749,551         764,652         780,058         795,774         
22 Purchased Sewer Services 413,327            -                 413,327         F 398,917              407,262         415,781         424,479         334,819         341,823         348,954         356,233         363,664         234,673         239,568         244,360         249,247         254,232         259,316         
23 Other -                   -                 -                 M -                     -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 
24 Solid Waste -                   -                 -                 M -                     -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 
25 Utilities 483,019            -                 483,019         B 492,679              502,874         513,280         523,901         534,742         545,807         557,090         568,606         580,361         592,358         604,604         616,919         629,485         642,307         655,390         
26 Purchased Services -                   -                 -                 O -                     -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 
27 Capital Outlay 607,368            (607,368)        -                 N K -                     -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 
28 Connection Fees -                   -                 -                 A -                     -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 
29 Lease -                   -                 -                 A -                     -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 
30 Renewals & Replacements -                   -                 -                 K -                     -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 
31 Salaries and Benefits 3,049,231         -                 3,049,231      A 3,110,216           3,172,420      3,235,868      3,300,586      3,366,597      3,433,929      3,502,608      3,572,660      3,644,113      3,716,996      3,791,335      3,867,162      3,944,505      4,023,396      4,103,863      
32 Surface Water Fee 1,137,075         -                 1,137,075      B 1,159,817           1,184,079      1,208,850      1,234,139      1,259,958      1,286,318      1,313,177      1,340,598      1,368,592      1,397,171      1,426,347      1,455,295      1,484,830      1,514,965      1,545,711      
33 11,883,570$     (607,368)$      11,276,202$   11,479,049$       11,712,541$   11,950,784$   12,193,876$   12,343,374$   12,594,399$   12,850,376$   13,111,557$   13,378,049$   13,513,382$   13,787,972$   14,065,812$   14,349,251$   14,638,402$   14,933,381$   
34

35 (608,642)$         607,368$       (1,274)$          (390,879)$           (395,672)$      (400,497)$      (405,353)$      (311,699)$      (314,554)$      (317,443)$      (320,319)$      (323,178)$      (189,443)$      (189,416)$      (190,145)$      (190,825)$      (191,455)$      (192,031)$      
36
37
38 Capital Improvement Plan - Water
39 Cost 4,301,686$       G
40 Principal 65,336$              68,644$         72,119$         75,770$         79,605$         83,635$         87,870$         92,318$         96,991$         101,902$       107,060$       112,480$       118,175$       124,157$       130,443$       
41 Interest 218,579              215,272         211,797         208,146         204,310         200,280         196,046         191,597         186,924         182,014         176,855         171,435         165,741         159,758         153,472         
42 Total 283,915$            283,915$       283,915$       283,915$       283,915$       283,915$       283,915$       283,915$       283,915$       283,915$       283,915$       283,915$       283,915$       283,915$       283,915$       
43
44 Capital Improvement Plan - Wastewater
45 Cost 10,149,014$     H
46 Principal 15,415$              16,195$         17,015$         17,876$         118,977$       125,001$       131,329$       137,977$       144,962$       190,838$       200,499$       210,649$       221,314$       232,518$       244,289$       
47 Interest 51,570                50,789           49,969           49,108           383,406         377,383         371,054         364,406         357,421         479,006         469,345         459,195         448,531         437,327         425,555         
48 Total 66,984$              66,984$         66,984$         66,984$         502,383$       502,383$       502,383$       502,383$       502,383$       669,844$       669,844$       669,844$       669,844$       669,844$       669,844$       
49
50 Total Debt Service 350,900$            350,900$       350,900$       350,900$       786,298$       786,298$       786,298$       786,298$       786,298$       953,760$       953,760$       953,760$       953,760$       953,760$       953,760$       
51
52 (741,779)$           (746,572)$      (751,397)$      (756,253)$      (1,097,998)$   (1,100,852)$   (1,103,742)$   (1,106,617)$   (1,109,477)$   (1,143,202)$   (1,143,176)$   (1,143,904)$   (1,144,585)$   (1,145,214)$   (1,145,791)$   
53
54 ($16,058,088)
55

Revenues

Operating Expenses

Net Income before Debt Service

Net Income after Debt Service

Net Present Value (at 5% discount rate)
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City of Missouri City
Scenario 3: Inside City MUDs

Schedule 1
Asset Acquisition

Scenario 3.1

Line Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Year 7 Year 8 Year 9 Year 10 Year 11 Year 12 Year 13 Year 14 Year 15
No. Actual Adjustments Test Year 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034

56 MUD Revenues
57 Garbage Service -$                 -$               -$               L -$                   -$               -$               -$               -$               -$               -$               -$               -$               -$               -$               -$               -$               -$               -$               
58 Other Revenues 404,173            -                 404,173         B 412,256              420,814         429,549         438,466         447,568         456,859         466,330         475,998         485,867         495,941         506,223         516,524         527,033         537,757         548,699         
59 Other Tax -                   -                 -                 A -                     -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 
60 Revenue Total 404,173$          -$                   404,173$       412,256$            420,814$       429,549$       438,466$       447,568$       456,859$       466,330$       475,998$       485,867$       495,941$       506,223$       516,524$       527,033$       537,757$       548,699$       
61
62 MUD Expenses J
63 Administrative Expenses 403,901$          -$               403,901$       A 411,979$            420,219$       428,623$       437,195$       445,939$       454,858$       463,955$       473,234$       482,699$       492,353$       502,200$       512,244$       522,489$       532,939$       543,598$       
64 Other -                   -                 -                 A -                     -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 
65 Solid Waste -                   -                 -                 A -                     -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 
66 Capital Outlay 607,368            (607,368)        -                 N K -                     -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 
67 Expense Total 1,011,269$       (607,368)$      403,901$       411,979$            420,219$       428,623$       437,195$       445,939$       454,858$       463,955$       473,234$       482,699$       492,353$       502,200$       512,244$       522,489$       532,939$       543,598$       
68
69 Debt Service Schedule
70 Principal E -$                   -$               -$               -$               -$               -$               -$               -$               -$               -$               -$               -$               -$               -$               -$               
71 Interest E -                     -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 
72 Total -$                       -$                   -$                   -$                   -$                   -$                   -$                   -$                   -$                   -$                   -$                   -$                   -$                   -$                   -$                   
73

74 Expense and Debt Total 411,979$            420,219$       428,623$       437,195$       445,939$       454,858$       463,955$       473,234$       482,699$       492,353$       502,200$       512,244$       522,489$       532,939$       543,598$       
75
76 Net Income before Property Tax 277$                   595$              926$              1,270$           1,628$           2,000$           2,375$           2,764$           3,168$           3,588$           4,023$           4,279$           4,544$           4,819$           5,102$           
77
78 Property Tax -$                 -$               -$               A -$                       -$                   -$                   -$                   -$                   -$                   -$                   -$                   -$                   -$                   -$                   -$                   -$                   -$                   -$                   
79
80 Net Property Tax Revenue After Debt & Expenses 277$                   595$              926$              1,270$           1,628$           2,000$           2,375$           2,764$           3,168$           3,588$           4,023$           4,279$           4,544$           4,819$           5,102$           
81
82 Net Benefit to the City of Missouri City C -$                   -$               -$               -$               -$               -$               -$               -$               -$               -$               -$               -$               -$               -$               -$               

Notes:
A Annual increases in forecast based on inflation only
B Annual increases in forecast based on inflation and customer growth
C The MUDs in this sub-scenario do not assess or collect property taxes
D The City does not charge its impact fees to the MUDs
E Forecast of existing principal and interest based on debt service schedule for existing debt for each utility
F Annual increases in forecast based on 50% inflation plus 50% inflation and customer growth combined, but also account for the wastewater O&M savings projection from eHT report
G Based on the applicable water capital projects in the 2011 eHT report (Table 4-20) updated to today's dollars; does not include any capital costs for the new transmission lines (which are complete) or the new raw water treatment plant (which is already out for bid)
H Based on Option 5 (without WC&ID #2) in the 2018 eHT report (Table 5-1) allocated to the MUDs based on total buildout connection counts
I Assumes inspection fees are negligible and tap fee revenue will increase with inflation and end at buildout
J Developer reimbursements, if any, would remain the obligation of the MUDs
K Assumes depreciation will fully fund capital needs for renewal and replacements
L Annual increases in forecast based on 50% inflation plus 50% inflation and customer growth combined
M Assumed to stay with the MUD
N Adjusted to remove captial outlay 
O Annual increases in forecast based on 50% inflation plus 50% inflation and customer growth combined, but also account for the wastewater O&M savings projection from eHT report based on an assumed 60/40 split in Purchased Services between water and sewer, respectively.
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City of Missouri City
Scenario 3: Inside City MUDs

Schedule 1
Asset Acquisition

Scenario 3.1

Line
No.

1
2 Water Service

3 Property Tax

4 Wastewater Service

5 Garbage Service

6 Other Revenues

7 Tap Connection and Inspection Fees

8 Contracted Wastewater Fees

9 Participant Billings

10 Surface Water Fees

11 Other Tax

12 Water Impact Fee

13 Wastewater Impact Fee

14
15
16
17 Purchased Water Services

18 Contracted Services

19 Repairs & Maintenance

20 Professional Fees

21 Depreciation & Amortization

22 Purchased Sewer Services

23 Other

24 Solid Waste

25 Utilities

26 Purchased Services

27 Capital Outlay

28 Connection Fees

29 Lease

30 Renewals & Replacements

31 Salaries and Benefits

32 Surface Water Fee

33
34

35
36
37
38 Capital Improvement Plan - Water
39 Cost
40 Principal
41 Interest
42 Total
43
44 Capital Improvement Plan - Wastewater
45 Cost
46 Principal
47 Interest
48 Total
49
50 Total Debt Service

51
52
53
54
55

Revenues

Operating Expenses

Net Income before Debt Service

Net Income after Debt Service

Net Present Value (at 5% discount rate)

Year 16 Year 17 Year 18 Year 19 Year 20 Year 21 Year 22 Year 23 Year 24 Year 25 Year 26 Year 27 Year 28 Year 29 Year 30
2035 2036 2037 2038 2039 2040 2041 2042 2043 2044 2045 2046 2047 2048 2049

2,390,210      2,438,717      2,488,208      2,538,704          2,590,224          2,642,791          2,696,427          2,751,151          2,806,986          2,863,955          2,922,080          2,981,384          3,041,893          3,103,630          3,166,619          
-                 -                 -                 -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    

2,124,614      2,167,742      2,211,746      2,256,644          2,302,453          2,349,192          2,396,882          2,445,541          2,495,187          2,545,842          2,597,524          2,650,257          2,704,059          2,758,955          2,814,964          
-                 -                 -                 -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    
-                 -                 -                 -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    

228,607         233,179         237,843         242,600            247,452            252,401            257,449            262,598            267,850            273,207            278,671            284,244            289,929            295,728            301,642            
84,014           85,695           87,409           89,157              90,940              92,759              94,614              96,506              98,436              100,405            102,413            104,461            106,551            108,682            110,855            

8,781,217      8,960,764      9,143,982      9,330,946          9,521,734          9,716,422          9,915,106          10,117,852        10,324,744        10,535,867        10,751,307        10,971,152        11,195,493        11,424,421        11,658,030        
1,433,088      1,462,164      1,491,829      1,522,097          1,552,978          1,584,486          1,616,635          1,649,437          1,682,904          1,717,050          1,751,889          1,787,435          1,823,702          1,860,705          1,898,459          

-                 -                 -                 -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    
-                 -                 -                 -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    
-                 -                 -                 -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    

15,041,750$   15,348,261$   15,661,017$   15,980,147$      16,305,781$      16,638,051$      16,977,113$      17,323,085$      17,676,108$      18,036,325$      18,403,884$      18,778,934$      19,161,627$      19,552,120$      19,950,570$      

-$               -$               -$               -$                  -$                  -$                  -$                  -$                  -$                  -$                  -$                  -$                  -$                  -$                  -$                  
499,498         509,517         519,738         530,163            540,798            551,646            562,711            573,999            585,513            597,258            609,239            621,460            633,926            646,642            659,613            

7,195,068      7,340,406      7,488,679      7,639,947          7,794,272          7,951,713          8,112,340          8,276,212          8,443,394          8,613,953          8,787,957          8,965,477          9,146,582          9,331,346          9,519,843          
31,666           32,299           32,945           33,604              34,276              34,962              35,661              36,374              37,102              37,844              38,601              39,373              40,160              40,963              41,783              

811,806         828,162         844,846         861,867            879,231            896,945            915,016            933,451            952,257            971,443            991,015            1,010,981          1,031,350          1,052,129          1,073,326          
264,503         269,793         275,189         280,692            286,306            292,032            297,873            303,831            309,907            316,105            322,427            328,876            335,453            342,163            349,006            

-                 -                 -                 -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    
-                 -                 -                 -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    

668,740         682,360         696,259         710,440            724,911            739,676            754,743            770,116            785,803            801,810            818,142            834,807            851,812            869,163            886,868            
-                 -                 -                 -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    
-                 -                 -                 -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    
-                 -                 -                 -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    
-                 -                 -                 -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    
-                 -                 -                 -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    

4,185,941      4,269,660      4,355,053      4,442,154          4,530,997          4,621,617          4,714,049          4,808,330          4,904,497          5,002,587          5,102,638          5,204,691          5,308,785          5,414,961          5,523,260          
1,577,082      1,609,088      1,641,744      1,675,062          1,709,057          1,743,742          1,779,133          1,815,242          1,852,084          1,889,673          1,928,026          1,967,157          2,007,083          2,047,819          2,089,381          

15,234,303$   15,541,285$   15,854,452$   16,173,931$      16,499,848$      16,832,332$      17,171,526$      17,517,554$      17,870,556$      18,230,672$      18,598,046$      18,972,822$      19,355,152$      19,745,186$      20,143,080$      

(192,553)$      (193,024)$      (193,435)$      (193,784)$         (194,067)$         (194,282)$         (194,413)$         (194,470)$         (194,449)$         (194,347)$         (194,162)$         (193,889)$         (193,525)$         (193,066)$         (192,510)$         

137,046$       143,984$       151,274$       158,932$           166,978$           175,431$           184,312$           193,643$           203,446$           213,746$           224,567$           235,935$           247,879$           260,428$           273,613$           
146,869         139,931         132,642         124,983            116,937            108,484            99,603              90,272              80,469              70,170              59,349              47,980              36,036              23,487              10,303              
283,915$       283,915$       283,915$       283,915$           283,915$           283,915$           283,915$           283,915$           283,915$           283,915$           283,915$           283,915$           283,915$           283,915$           283,915$           

256,656$       269,649$       283,300$       297,642$           312,710$           328,541$           345,174$           362,648$           381,007$           400,296$           420,561$           441,852$           464,220$           487,721$           512,412$           
413,188         400,195         386,544         372,202            357,134            341,303            324,671            307,196            288,837            269,549            249,284            227,993            205,624            182,123            157,432            
669,844$       669,844$       669,844$       669,844$           669,844$           669,844$           669,844$           669,844$           669,844$           669,844$           669,844$           669,844$           669,844$           669,844$           669,844$           

953,760$       953,760$       953,760$       953,760$           953,760$           953,760$           953,760$           953,760$           953,760$           953,760$           953,760$           953,760$           953,760$           953,760$           953,760$           

(1,146,312)$   (1,146,784)$   (1,147,195)$   (1,147,543)$      (1,147,826)$      (1,148,041)$      (1,148,173)$      (1,148,229)$      (1,148,209)$      (1,148,107)$      (1,147,921)$      (1,147,648)$      (1,147,284)$      (1,146,826)$      (1,146,269)$      
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City of Missouri City
Scenario 3: Inside City MUDs

Schedule 1
Asset Acquisition

Scenario 3.1

Line
No.

56 MUD Revenues
57 Garbage Service
58 Other Revenues
59 Other Tax
60 Revenue Total
61
62 MUD Expenses
63 Administrative Expenses
64 Other
65 Solid Waste
66 Capital Outlay

67 Expense Total
68
69 Debt Service Schedule
70 Principal
71 Interest
72 Total
73

74 Expense and Debt Total
75
76 Net Income before Property Tax
77
78 Property Tax

79
80 Net Property Tax Revenue After Debt & Expenses
81
82 Net Benefit to the City of Missouri City

Year 16 Year 17 Year 18 Year 19 Year 20 Year 21 Year 22 Year 23 Year 24 Year 25 Year 26 Year 27 Year 28 Year 29 Year 30
2035 2036 2037 2038 2039 2040 2041 2042 2043 2044 2045 2046 2047 2048 2049

-$               -$               -$               -$                  -$                  -$                  -$                  -$                  -$                  -$                  -$                  -$                  -$                  -$                  -$                  
559,864         571,256         582,879         594,739            606,840            619,187            631,787            644,642            657,760            671,144            684,801            698,735            712,953            727,461            742,264            

-                 -                 -                 -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    
559,864$       571,256$       582,879$       594,739$           606,840$           619,187$           631,787$           644,642$           657,760$           671,144$           684,801$           698,735$           712,953$           727,461$           742,264$           

554,470$       565,559$       576,870$       588,407$           600,176$           612,179$           624,423$           636,911$           649,649$           662,642$           675,895$           689,413$           703,201$           717,265$           731,611$           
-                 -                 -                 -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    
-                 -                 -                 -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    
-                 -                 -                 -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    

554,470$       565,559$       576,870$       588,407$           600,176$           612,179$           624,423$           636,911$           649,649$           662,642$           675,895$           689,413$           703,201$           717,265$           731,611$           

-$               -$               -$               -$                  -$                  -$                  -$                  -$                  -$                  -$                  -$                  -$                  -$                  -$                  -$                  
-                 -                 -                 -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    

-$                   -$                   -$                   -$                      -$                      -$                      -$                      -$                      -$                      -$                      -$                      -$                      -$                      -$                      -$                      

554,470$       565,559$       576,870$       588,407$           600,176$           612,179$           624,423$           636,911$           649,649$           662,642$           675,895$           689,413$           703,201$           717,265$           731,611$           

5,395$           5,697$           6,009$           6,331$              6,664$              7,008$              7,364$              7,731$              8,110$              8,502$              8,905$              9,322$              9,752$              10,195$            10,653$            

-$                   -$                   -$                   -$                      -$                      -$                      -$                      -$                      -$                      -$                      -$                      -$                      -$                      -$                      -$                      

5,395$           5,697$           6,009$           6,331$              6,664$              7,008$              7,364$              7,731$              8,110$              8,502$              8,905$              9,322$              9,752$              10,195$            10,653$            

-$               -$               -$               -$                  -$                  -$                  -$                  -$                  -$                  -$                  -$                  -$                  -$                  -$                  -$                  
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City of Missouri City
Scenario 3: Inside City MUDs

Schedule 1
Asset Acquisition

Scenario 3.2

Line Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Year 7 Year 8 Year 9 Year 10 Year 11 Year 12 Year 13 Year 14 Year 15
No. Actual Adjustments Test Year 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034

1
2 Water Service 4,369,449$       -$               4,369,449$     B 4,456,838$         4,567,027$     4,680,359$     4,796,943$     4,916,892      5,040,324      5,160,682      5,284,153      5,410,825      5,540,791      5,674,149      5,798,487      5,925,589      6,055,517      6,188,334      
3 Property Tax 16,418,480       -                 16,418,480     C 8,108,190           8,108,190      8,108,190      8,108,190      8,108,190      8,108,190      8,108,190      8,108,190      8,108,190      8,108,190      8,108,190      8,108,190      8,108,190      8,108,190      8,108,190      
4 Wastewater Service 4,818,158         -                 4,818,158      B 4,914,521           5,043,563      5,176,636      5,313,895      5,455,500      5,601,621      5,739,374      5,880,793      6,025,988      6,175,068      6,328,150      6,465,248      6,605,350      6,748,523      6,894,835      
5 Garbage Service 1,010,973         -                 1,010,973      M -                     -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 
6 Other Revenues 1,846,804         -                 1,846,804      M -                     -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 
7 Tap Connection and Inspection Fees 640,745            -                 640,745         I 531,532              542,163         553,006         564,066         575,348         586,854         598,592         610,563         622,775         635,230         647,935         552,024         563,064         574,326         585,812         
8 Contracted Wastewater Fees -                   -                 -                 A -                     -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 
9 Participant Billings -                   -                 -                 B -                     -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 

10 Surface Water Fees 4,145,905         -                 4,145,905      B 4,228,823           4,331,727      4,437,434      4,546,033      4,657,619      4,772,289      4,885,500      5,001,571      5,120,581      5,242,612      5,367,749      5,487,138      5,609,213      5,734,035      5,861,665      
11 Other Tax -                   -                 -                 M -                     -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 
12 Water Impact Fee -                   -                 -                 D -                     -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 
13 Wastewater Impact Fee -                   -                 -                 D -                     -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 
14 33,250,514$     -$                   33,250,514$   22,239,904$       22,592,670$   22,955,625$   23,329,127$   23,713,549$   24,109,279$   24,492,338$   24,885,270$   25,288,358$   25,701,892$   26,126,172$   26,411,087$   26,811,407$   27,220,590$   27,638,836$   
15
16
17 Purchased Water Services 132,244$          -$               132,244$       L 134,889$            137,779$       140,731$       143,746$       146,825$       149,971$       153,181$       156,460$       159,809$       163,229$       166,723$       170,289$       173,930$       177,650$       181,449$       
18 Contracted Services 2,572,938         -                 2,572,938      L 2,624,397           2,686,412      2,749,986      2,815,162      2,881,983      2,950,495      3,017,512      3,086,097      3,156,289      3,228,127      3,301,650      3,371,428      3,442,687      3,515,459      3,589,776      
19 Repairs & Maintenance 3,632,785         -                 3,632,785      L 3,705,441           3,789,004      3,874,552      3,962,138      4,051,812      4,143,627      4,234,768      4,327,971      4,423,283      4,520,754      4,620,436      4,717,026      4,815,644      4,916,332      5,019,136      
20 Professional Fees 1,710,357         -                 1,710,357      A 1,744,564           1,779,455      1,815,045      1,851,345      1,888,372      1,926,140      1,964,663      2,003,956      2,044,035      2,084,916      2,126,614      2,169,146      2,212,529      2,256,780      2,301,915      
21 Depreciation & Amortization 3,660,800         -                 3,660,800      L K 3,734,016           3,823,180      3,914,627      4,008,421      4,104,626      4,203,310      4,299,073      4,397,092      4,497,422      4,600,120      4,705,243      4,803,887      4,904,609      5,007,453      5,112,465      
22 Purchased Sewer Services 276,622            -                 276,622         F 266,978              272,538         278,214         284,008         223,998         228,663         233,424         238,283         243,243         156,959         160,226         163,560         166,964         170,438         173,985         
23 Other 1,031,868         -                 1,031,868      M -                     -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 
24 Solid Waste 501,826            -                 501,826         M -                     -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 
25 Utilities 707,547            -                 707,547         B 721,698              737,557         753,782         770,382         787,365         804,743         822,371         840,399         858,836         877,693         896,979         916,243         935,925         956,033         976,576         
26 Purchased Services 2,604,238         -                 2,604,238      O 2,602,018           2,669,378      2,738,627      2,809,821      2,647,266      2,716,309      2,781,952      2,849,248      2,918,242      2,684,559      2,749,635      2,808,164      2,867,948      2,929,015      2,991,391      
27 Capital Outlay 202,781            (202,781)        -                 N K -                     -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 
28 Connection Fees 54,176              -                 54,176           A 55,260                56,365           57,492           58,642           59,815           61,011           62,231           63,476           64,745           66,040           67,361           68,708           70,082           71,484           72,914           
29 Lease -                   -                 -                 A -                     -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 
30 Renewals & Replacements -                   -                 -                 K -                     -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 
31 Salaries and Benefits -                   -                 -                 A -                     -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 
32 Surface Water Fee 3,564,735         -                 3,564,735      B 3,636,030           3,715,156      3,796,011      3,878,633      3,963,060      4,049,332      4,137,441      4,227,475      4,319,476      4,413,486      4,509,551      4,607,548      4,707,682      4,810,000      4,914,550      
33 20,652,917$     (202,781)$      20,450,136$   19,225,289$       19,666,823$   20,119,066$   20,582,297$   20,755,123$   21,233,602$   21,706,616$   22,190,456$   22,685,380$   22,795,882$   23,304,419$   23,795,999$   24,298,000$   24,810,643$   25,334,157$   
34

35 12,597,597$     202,781$       12,800,378$   3,014,615$         2,925,846$     2,836,558$     2,746,830$     2,958,426$     2,875,677$     2,785,722$     2,694,814$     2,602,978$     2,906,010$     2,821,753$     2,615,088$     2,513,407$     2,409,946$     2,304,679$     
36
37
38 Capital Improvement Plan - Water
39 Cost 3,445,230$       G
40 Principal 52,328$              54,977$         57,760$         60,684$         63,756$         66,984$         70,375$         73,938$         77,681$         81,613$         85,745$         90,086$         94,646$         99,438$         104,472$       
41 Interest 175,061              172,412         169,628         166,704         163,632         160,405         157,013         153,451         149,708         145,775         141,643         137,303         132,742         127,950         122,916         
42 Total 227,388$            227,388$       227,388$       227,388$       227,388$       227,388$       227,388$       227,388$       227,388$       227,388$       227,388$       227,388$       227,388$       227,388$       227,388$       
43
44 Capital Improvement Plan - Wastewater
45 Cost 26,487,364$     H
46 Principal 40,230$              42,267$         44,407$         46,655$         310,513$       326,232$       342,748$       360,100$       378,330$       498,058$       523,272$       549,763$       577,594$       606,835$       637,556$       
47 Interest 134,589              132,552         130,412         128,164         1,000,630      984,911         968,395         951,043         932,813         1,250,133      1,224,919      1,198,428      1,170,596      1,141,355      1,110,634      
48 Total 174,819$            174,819$       174,819$       174,819$       1,311,143$     1,311,143$     1,311,143$     1,311,143$     1,311,143$     1,748,191$     1,748,191$     1,748,191$     1,748,191$     1,748,191$     1,748,191$     
49
50 Total Debt Service 402,207$            402,207$       402,207$       402,207$       1,538,531$     1,538,531$     1,538,531$     1,538,531$     1,538,531$     1,975,579$     1,975,579$     1,975,579$     1,975,579$     1,975,579$     1,975,579$     
51
52 2,612,408$         2,523,639$     2,434,351$     2,344,623$     1,419,895$     1,337,145$     1,247,190$     1,156,282$     1,064,447$     930,431$       846,174$       639,509$       537,828$       434,367$       329,100$       
53
54 $11,779,472
55

Revenues

Operating Expenses

Net Income before Debt Service

Net Income after Debt Service

Net Present Value (at 5% discount rate)
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City of Missouri City
Scenario 3: Inside City MUDs

Schedule 1
Asset Acquisition

Scenario 3.2

Line Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Year 7 Year 8 Year 9 Year 10 Year 11 Year 12 Year 13 Year 14 Year 15
No. Actual Adjustments Test Year 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034

56 MUD Revenues
57 Garbage Service 1,010,973$       -$               1,010,973$     L 1,031,192$         1,053,750$     1,076,822$     1,100,420$     1,124,558$     1,149,248$     1,174,253$     1,199,821$     1,225,964$     1,252,696$     1,280,031$     1,306,939$     1,334,416$     1,362,474$     1,391,126$     
58 Other Revenues 1,846,804         -                 1,846,804      B 1,883,740           1,931,151      1,979,956      2,030,204      2,081,948      2,135,242      2,187,007      2,240,146      2,294,699      2,350,709      2,408,220      2,461,185      2,515,332      2,570,690      2,627,285      
59 Other Tax -                   -                 -                 A -                     -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 
60 Revenue Total 2,857,777$       -$                   2,857,777$     2,914,933$         2,984,901$     3,056,778$     3,130,624$     3,206,506$     3,284,490$     3,361,261$     3,439,967$     3,520,663$     3,603,405$     3,688,251$     3,768,123$     3,849,748$     3,933,164$     4,018,411$     
61
62 MUD Expenses J
63 Administrative Expenses 524,771$          -$               524,771$       A 535,266$            545,972$       556,891$       568,029$       579,390$       590,977$       602,797$       614,853$       627,150$       639,693$       652,487$       665,537$       678,847$       692,424$       706,273$       
64 Other 1,031,868         -                 1,031,868      A 1,052,505           1,073,555      1,095,027      1,116,927      1,139,266      1,162,051      1,185,292      1,208,998      1,233,178      1,257,841      1,282,998      1,308,658      1,334,831      1,361,528      1,388,758      
65 Solid Waste 501,826            -                 501,826         A 511,863              522,100         532,542         543,193         554,056         565,138         576,440         587,969         599,729         611,723         623,958         636,437         649,165         662,149         675,392         
66 Capital Outlay 202,781            (202,781)        -                 N K -                     -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 
67 Expense Total 2,261,246$       (202,781)$      2,058,465$     2,099,634$         2,141,627$     2,184,460$     2,228,149$     2,272,712$     2,318,166$     2,364,529$     2,411,820$     2,460,056$     2,509,257$     2,559,442$     2,610,631$     2,662,844$     2,716,101$     2,770,423$     
68
69 Debt Service Schedule
70 Principal E 7,420,000$         7,910,000$     7,740,000$     7,585,000$     6,765,000$     6,285,000$     4,980,000$     3,535,000$     3,030,000$     2,180,000$     1,635,000$     1,350,000$     1,510,000$     1,715,000$     1,480,000$     
71 Interest E 2,033,958           1,796,873      1,548,180      1,316,187      1,089,448      907,194         743,407         585,895         482,406         400,727         342,652         296,938         246,289         181,725         120,688         
72 Total 9,453,958$         9,706,873$     9,288,180$     8,901,187$     7,854,448$     7,192,194$     5,723,407$     4,120,895$     3,512,406$     2,580,727$     1,977,652$     1,646,938$     1,756,289$     1,896,725$     1,600,688$     
73

74 Expense and Debt Total 11,553,592$       11,848,500$   11,472,640$   11,129,336$   10,127,160$   9,510,360$     8,087,936$     6,532,715$     5,972,462$     5,089,984$     4,537,094$     4,257,569$     4,419,133$     4,612,826$     4,371,111$     
75
76 Net Income before Property Tax (8,638,660)$        (8,863,599)$   (8,415,862)$   (7,998,712)$   (6,920,654)$   (6,225,870)$   (4,726,676)$   (3,092,748)$   (2,451,799)$   (1,486,579)$   (848,844)$      (489,446)$      (569,385)$      (679,662)$      (352,699)$      
77
78 Property Tax 16,418,480$     -$               16,418,480$   A 16,746,850$       17,081,787$   17,423,422$   17,771,891$   18,127,329$   18,489,875$   18,859,673$   19,236,866$   19,621,603$   20,014,036$   20,414,316$   20,822,603$   21,239,055$   21,663,836$   22,097,112$   
79
80 Net Property Tax Revenue After Debt & Expenses 8,108,190$         8,218,188$     9,007,560$     9,773,179$     11,206,675$   12,264,005$   14,132,997$   16,144,118$   17,169,804$   18,527,456$   19,565,472$   20,333,157$   20,669,670$   20,984,174$   21,744,413$   
81
82 Net Benefit to the City of Missouri City C 8,108,190$         8,108,190$     8,108,190$     8,108,190$     8,108,190$     8,108,190$     8,108,190$     8,108,190$     8,108,190$     8,108,190$     8,108,190$     8,108,190$     8,108,190$     8,108,190$     8,108,190$     

Notes:
A Annual increases in forecast based on inflation only
B Annual increases in forecast based on inflation and customer growth
C Net property tax revenue for the benefit of the City of Missouri City is based on one of two equivalent concepts:

1) The MUDs will pass along any property tax revenue not needed for debt service, administration, or other services retained by the MUDs in year 1 of the forecast and will continue to pass along this dollar amount each year for the remainder of the forecast; OR
2) The MUDs will decrease property taxes in year 1 of the forecast by an amount equal to the amount identified in 1) and the City of Missouri City will be able to increase rates for these customers by an equal dollar amount.

D The City does not charge its impact fees to the MUDs
E Forecast of existing principal and interest based on debt service schedule for existing debt for each utility
F Annual increases in forecast based on 50% inflation plus 50% inflation and customer growth combined, but also account for the wastewater O&M savings projection from eHT report
G Based on the applicable water capital projects in the 2011 eHT report (Table 4-20) updated to today's dollars; does not include any capital costs for the new transmission lines (which are complete) or the new raw water treatment plant (which is already out for bid)
H Based on Option 5 (without WC&ID #2) in the 2018 eHT report (Table 5-1) allocated to the MUDs based on total buildout connection counts
I Assumes inspection fees are negligible and tap fee revenue will increase with inflation and end at buildout
J Developer reimbursements, if any, would remain the obligation of the MUDs
K Assumes depreciation will fully fund capital needs for renewal and replacements
L Annual increases in forecast based on 50% inflation plus 50% inflation and customer growth combined
M Assumed to stay with the MUD
N Adjusted to remove captial outlay 
O Annual increases in forecast based on 50% inflation plus 50% inflation and customer growth combined, but also account for the wastewater O&M savings projection from eHT report based on an assumed 60/40 split in Purchased Services between water and sewer, respectively.
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City of Missouri City
Scenario 3: Inside City MUDs

Schedule 1
Asset Acquisition

Scenario 3.2

Line
No.

1
2 Water Service

3 Property Tax

4 Wastewater Service

5 Garbage Service

6 Other Revenues

7 Tap Connection and Inspection Fees

8 Contracted Wastewater Fees

9 Participant Billings

10 Surface Water Fees

11 Other Tax

12 Water Impact Fee

13 Wastewater Impact Fee

14
15
16
17 Purchased Water Services

18 Contracted Services

19 Repairs & Maintenance

20 Professional Fees

21 Depreciation & Amortization

22 Purchased Sewer Services

23 Other

24 Solid Waste

25 Utilities

26 Purchased Services

27 Capital Outlay

28 Connection Fees

29 Lease

30 Renewals & Replacements

31 Salaries and Benefits

32 Surface Water Fee

33
34

35
36
37
38 Capital Improvement Plan - Water
39 Cost
40 Principal
41 Interest
42 Total
43
44 Capital Improvement Plan - Wastewater
45 Cost
46 Principal
47 Interest
48 Total
49
50 Total Debt Service

51
52
53
54
55

Revenues

Operating Expenses

Net Income before Debt Service

Net Income after Debt Service

Net Present Value (at 5% discount rate)

Year 16 Year 17 Year 18 Year 19 Year 20 Year 21 Year 22 Year 23 Year 24 Year 25 Year 26 Year 27 Year 28 Year 29 Year 30
2035 2036 2037 2038 2039 2040 2041 2042 2043 2044 2045 2046 2047 2048 2049

6,324,106      6,458,844      6,596,464      6,737,027          6,880,596          7,027,236          7,177,167          7,330,309          7,486,732          7,646,506          7,808,297          7,971,756          8,138,644          8,309,035          8,483,001          
8,108,190      8,108,190      8,108,190      8,108,190          8,108,190          8,108,190          8,108,190          8,108,190          8,108,190          8,108,190          8,108,190          8,108,190          8,108,190          8,108,190          8,108,190          
7,044,356      7,194,221      7,347,287      7,503,624          7,663,302          7,826,392          7,993,162          8,163,502          8,337,488          8,515,199          8,694,771          8,875,700          9,060,403          9,248,959          9,441,448          

-                 -                 -                 -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    
-                 -                 -                 -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    

597,528         411,387         419,614         428,007            436,567            445,298            454,204            463,288            472,554            482,005            491,645            469,047            478,428            487,997            497,757            
-                 -                 -                 -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    
-                 -                 -                 -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    

5,992,170      6,122,433      6,255,538      6,391,548          6,530,527          6,672,539          6,817,890          6,966,419          7,118,197          7,273,296          7,430,671          7,590,064          7,752,887          7,919,215          8,089,125          
-                 -                 -                 -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    
-                 -                 -                 -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    
-                 -                 -                 -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    

28,066,349$   28,295,074$   28,727,094$   29,168,396$      29,619,182$      30,079,655$      30,550,613$      31,031,709$      31,523,162$      32,025,196$      32,533,574$      33,014,756$      33,538,552$      34,073,396$      34,619,521$      

185,329$       189,289$       193,333$       197,464$           201,683$           205,992$           210,400$           214,901$           219,499$           224,195$           228,992$           233,891$           238,895$           244,006$           249,227$           
3,665,671      3,741,727      3,819,362      3,898,611          3,979,505          4,062,080          4,146,412          4,232,498          4,320,373          4,410,075          4,500,993          4,592,974          4,686,836          4,782,617          4,880,356          
5,124,099      5,229,406      5,336,879      5,446,563          5,558,503          5,672,746          5,789,367          5,908,388          6,029,859          6,153,829          6,279,905          6,408,011          6,538,730          6,672,118          6,808,228          
2,347,954      2,394,913      2,442,811      2,491,667          2,541,501          2,592,331          2,644,177          2,697,061          2,751,002          2,806,022          2,862,142          2,919,385          2,977,773          3,037,328          3,098,075          
5,219,690      5,326,979      5,436,475      5,548,224          5,662,273          5,778,669          5,897,506          6,018,790          6,142,570          6,268,899          6,397,280          6,527,604          6,660,584          6,796,275          6,934,732          

177,606         181,300         185,071         188,921            192,851            196,862            200,960            205,144            209,415            213,774            218,225            222,768            227,406            232,140            236,974            
-                 -                 -                 -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    
-                 -                 -                 -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    

997,565         1,018,738      1,040,362      1,062,446          1,085,000          1,108,036          1,131,579          1,155,625          1,180,183          1,205,266          1,230,663          1,256,320          1,282,513          1,309,253          1,336,552          
3,055,106      3,117,805      3,181,791      3,247,092          3,313,734          3,381,746          3,451,194          3,522,071          3,594,404          3,668,224          3,743,320          3,819,650          3,897,538          3,977,016          4,058,115          

-                 -                 -                 -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    
74,372           75,859           77,377           78,924              80,503              82,113              83,755              85,430              87,139              88,881              90,659              92,472              94,322              96,208              98,132              

-                 -                 -                 -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    
-                 -                 -                 -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    
-                 -                 -                 -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    

5,021,381      5,130,462      5,241,920      5,355,808          5,472,179          5,591,087          5,712,780          5,837,131          5,964,199          6,094,043          6,225,670          6,358,825          6,494,836          6,633,766          6,775,677          
25,868,773$   26,406,477$   26,955,381$   27,515,720$      28,087,732$      28,671,661$      29,268,131$      29,877,038$      30,498,642$      31,133,209$      31,777,850$      32,431,900$      33,099,434$      33,780,728$      34,476,067$      

2,197,576$     1,888,597$     1,771,713$     1,652,677$        1,531,450$        1,407,994$        1,282,482$        1,154,671$        1,024,520$        891,987$           755,724$           582,856$           439,119$           292,668$           143,453$           

109,761$       115,317$       121,155$       127,289$           133,733$           140,503$           147,616$           155,089$           162,941$           171,189$           179,856$           188,961$           198,527$           208,578$           219,137$           
117,628         112,071         106,233         100,099            93,655              86,885              79,772              72,299              64,448              56,199              47,532              38,427              28,861              18,811              8,251                
227,388$       227,388$       227,388$       227,388$           227,388$           227,388$           227,388$           227,388$           227,388$           227,388$           227,388$           227,388$           227,388$           227,388$           227,388$           

669,833$       703,743$       739,370$       776,800$           816,126$           857,442$           900,850$           946,456$           994,370$           1,044,710$        1,097,599$        1,153,164$        1,211,543$        1,272,878$        1,337,317$        
1,078,358      1,044,448      1,008,821      971,390            932,065            890,748            847,340            801,735            753,820            703,480            650,592            595,026            536,647            475,313            410,873            
1,748,191$     1,748,191$     1,748,191$     1,748,191$        1,748,191$        1,748,191$        1,748,191$        1,748,191$        1,748,191$        1,748,191$        1,748,191$        1,748,191$        1,748,191$        1,748,191$        1,748,191$        

1,975,579$     1,975,579$     1,975,579$     1,975,579$        1,975,579$        1,975,579$        1,975,579$        1,975,579$        1,975,579$        1,975,579$        1,975,579$        1,975,579$        1,975,579$        1,975,579$        1,975,579$        

221,997$       (86,982)$        (203,866)$      (322,902)$         (444,129)$         (567,585)$         (693,097)$         (820,908)$         (951,059)$         (1,083,592)$      (1,219,855)$      (1,392,723)$      (1,536,460)$      (1,682,911)$      (1,832,126)$      
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City of Missouri City
Scenario 3: Inside City MUDs

Schedule 1
Asset Acquisition

Scenario 3.2

Line
No.

56 MUD Revenues
57 Garbage Service
58 Other Revenues
59 Other Tax
60 Revenue Total
61
62 MUD Expenses
63 Administrative Expenses
64 Other
65 Solid Waste
66 Capital Outlay

67 Expense Total
68
69 Debt Service Schedule
70 Principal
71 Interest
72 Total
73

74 Expense and Debt Total
75
76 Net Income before Property Tax
77
78 Property Tax

79
80 Net Property Tax Revenue After Debt & Expenses
81
82 Net Benefit to the City of Missouri City

Year 16 Year 17 Year 18 Year 19 Year 20 Year 21 Year 22 Year 23 Year 24 Year 25 Year 26 Year 27 Year 28 Year 29 Year 30
2035 2036 2037 2038 2039 2040 2041 2042 2043 2044 2045 2046 2047 2048 2049

1,420,384$     1,449,450$     1,479,112$     1,509,380$        1,540,268$        1,571,789$        1,603,944$        1,636,758$        1,670,243$        1,704,414$        1,739,284$        1,774,868$        1,811,180$        1,848,235$        1,886,049$        
2,685,147      2,742,238      2,800,545      2,860,096          2,920,915          2,983,031          3,046,392          3,111,101          3,177,189          3,244,684          3,313,386          3,383,257          3,454,604          3,527,458          3,601,851          

-                 -                 -                 -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    
4,105,531$     4,191,688$     4,279,657$     4,369,476$        4,461,183$        4,554,820$        4,650,336$        4,747,860$        4,847,432$        4,949,098$        5,052,670$        5,158,125$        5,265,784$        5,375,693$        5,487,900$        

720,398$       734,806$       749,502$       764,492$           779,782$           795,378$           811,285$           827,511$           844,061$           860,942$           878,161$           895,725$           913,639$           931,912$           950,550$           
1,416,534      1,444,864      1,473,762      1,503,237          1,533,302          1,563,968          1,595,247          1,627,152          1,659,695          1,692,889          1,726,747          1,761,282          1,796,507          1,832,437          1,869,086          

688,900         702,678         716,731         731,066            745,687            760,601            775,813            791,329            807,156            823,299            839,765            856,560            873,691            891,165            908,988            
-                 -                 -                 -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    

2,825,831$     2,882,348$     2,939,995$     2,998,795$        3,058,771$        3,119,946$        3,182,345$        3,245,992$        3,310,912$        3,377,130$        3,444,673$        3,513,566$        3,583,837$        3,655,514$        3,728,624$        

980,000$       405,000$       415,000$       435,000$           135,000$           140,000$           145,000$           -$                  -$                  -$                  -$                  -$                  -$                  -$                  -$                  
78,319           52,800           39,375           25,288              15,750              10,687              5,437                -                    -                    -                    -                    -                    -                    -                    -                    

1,058,319$     457,800$       454,375$       460,288$           150,750$           150,687$           150,437$           -$                      -$                      -$                      -$                      -$                      -$                      -$                      -$                      

3,884,150$     3,340,148$     3,394,370$     3,459,083$        3,209,521$        3,270,633$        3,332,782$        3,245,992$        3,310,912$        3,377,130$        3,444,673$        3,513,566$        3,583,837$        3,655,514$        3,728,624$        

221,380$       851,540$       885,287$       910,393$           1,251,663$        1,284,187$        1,317,554$        1,501,868$        1,536,521$        1,571,968$        1,607,997$        1,644,559$        1,681,946$        1,720,179$        1,759,276$        

22,539,055$   22,989,836$   23,449,632$   23,918,625$      24,396,998$      24,884,938$      25,382,636$      25,890,289$      26,408,095$      26,936,257$      27,474,982$      28,024,481$      28,584,971$      29,156,671$      29,739,804$      

22,760,435$   23,841,376$   24,334,919$   24,829,018$      25,648,660$      26,169,124$      26,700,190$      27,392,157$      27,944,615$      28,508,225$      29,082,979$      29,669,040$      30,266,917$      30,876,849$      31,499,080$      

8,108,190$     8,108,190$     8,108,190$     8,108,190$        8,108,190$        8,108,190$        8,108,190$        8,108,190$        8,108,190$        8,108,190$        8,108,190$        8,108,190$        8,108,190$        8,108,190$        8,108,190$        
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City of Missouri City
Scenario 3: Inside City MUDs

Schedule 2
Dissolution

Scenario 3.1
Line Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Year 7 Year 8 Year 9 Year 10 Year 11 Year 12 Year 13 Year 14 Year 15
No. Actual Adjustments Test Year 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034

1

2 Water Service 1,723,314$       -$                1,723,314$     B $1,757,780 $1,794,555 $1,832,101 $1,870,432 $1,909,566 $1,949,520 $1,990,231 $2,031,793 $2,074,224 $2,117,542 $2,161,765 $2,205,636 $2,250,398 $2,296,069 $2,342,667

3 Property Tax 0 -                  0 C -                     -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  

4 Wastewater Service 1,532,028 -                  1,532,028 B 1,562,669          1,595,335       1,628,685       1,662,732       1,697,492       1,732,980       1,769,141       1,806,058       1,843,746       1,882,222       1,921,500       1,960,507       2,000,305       2,040,911       2,082,342       

5 Garbage Service 0 -                  0 L -                     -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  

6 Other Revenues 404,173 -                  404,173 B 412,256             420,814          429,549          438,466          447,568          456,859          466,330          475,998          485,867          495,941          506,223          516,524          527,033          537,757          548,699          

7 Tap Connection and Inspection Fees 166,528 -                  166,528 I 169,859             173,256          176,721          180,255          183,860          187,538          191,288          195,114          199,016          202,997          207,057          211,198          215,422          219,730          224,125          

8 Contracted Wastewater Fees 61,200 -                  61,200 A 62,424               63,672            64,946            66,245            67,570            68,921            70,300            71,706            73,140            74,602            76,095            77,616            79,169            80,752            82,367            

9 Participant Billings 6,354,577 -                  6,354,577 B 6,481,669          6,614,217       6,749,476       6,887,501       7,028,349       7,172,077       7,318,736       7,468,395       7,621,115       7,776,957       7,935,986       8,098,258       8,263,849       8,432,826       8,605,259       

10 Surface Water Fees 1,033,108 -                  1,033,108 B 1,053,770          1,075,834       1,098,360       1,121,358       1,144,838       1,168,810       1,193,236       1,218,172       1,243,630       1,269,620       1,296,154       1,322,452       1,349,283       1,376,659       1,404,590       

11 Other Tax -                    -                  -                  A -                     -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  

12 Water Impact Fee -                    -                  -                  D -                     -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  

13 Wastewater Impact Fee -                    -                  -                  D -                     -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  

14 11,274,928$     -$                    11,274,928$   11,500,427$      11,737,683$   11,979,837$   12,226,989$   12,479,243$   12,736,704$   12,999,263$   13,267,237$   13,540,738$   13,819,880$   14,104,779$   14,392,191$   14,685,460$   14,984,705$   15,290,049$   

15

16

17 Purchased Water Services -$                  -$                -$                L -$                   -$                -$                -$                -$                -$                -$                -$                -$                -$                -$                -$                -$                -$                -$                

18 Contracted Services 361,217            -                  361,217          L 368,441             376,081          383,879          391,838          399,963          408,256          416,704          425,326          434,127          443,110          452,279          461,351          470,606          480,046          489,675          

19 Repairs & Maintenance 5,220,950         -                  5,220,950       L 5,325,369          5,433,465       5,543,756       5,656,286       5,771,100       5,888,245       6,007,729       6,129,637       6,254,020       6,380,926       6,510,409       6,641,919       6,776,086       6,912,963       7,052,605       

20 Professional Fees 23,067              -                  23,067            A 23,528               23,999            24,479            24,968            25,468            25,977            26,497            27,027            27,567            28,119            28,681            29,255            29,840            30,436            31,045            

21 Depreciation & Amortization 588,316            -                  588,316          L K 600,082             612,361          624,892          637,679          650,727          664,043          677,617          691,469          705,605          720,029          734,748          749,551          764,652          780,058          795,774          

22 Purchased Sewer Services 413,327            -                  413,327          J 398,917             407,262          415,781          424,479          334,819          341,823          348,954          356,233          363,664          234,673          239,568          244,360          249,247          254,232          259,316          

23 Other -                    -                  -                  A -                     -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  

24 Solid Waste -                    -                  -                  A -                     -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  

25 Utilities 483,019            -                  483,019          B 492,679             502,874          513,280          523,901          534,742          545,807          557,090          568,606          580,361          592,358          604,604          616,919          629,485          642,307          655,390          

26 Purchased Services -                    -                  -                  M -                     -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  

27 Capital Outlay 607,368            (607,368)         -                  E K -                     -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  

28 Connection Fees -                    -                  -                  A -                     -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  

29 Lease -                    -                  -                  A -                     -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  

30 Renewals & Replacements -                    -                  -                  K -                     -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  

31 Salaries and Benefits 3,049,231         -                  3,049,231       A 3,110,216          3,172,420       3,235,868       3,300,586       3,366,597       3,433,929       3,502,608       3,572,660       3,644,113       3,716,996       3,791,335       3,867,162       3,944,505       4,023,396       4,103,863       

32 Surface Water Fee 1,137,075         -                  1,137,075       B 1,159,817          1,184,079       1,208,850       1,234,139       1,259,958       1,286,318       1,313,177       1,340,598       1,368,592       1,397,171       1,426,347       1,455,295       1,484,830       1,514,965       1,545,711       

33 11,883,570$     (607,368)$       11,276,202$   11,479,049$      11,712,541$   11,950,784$   12,193,876$   12,343,374$   12,594,399$   12,850,376$   13,111,557$   13,378,049$   13,513,382$   13,787,972$   14,065,812$   14,349,251$   14,638,402$   14,933,381$   
34

35 (608,642)$         607,368$        (1,274)$           21,378$             25,142$          29,052$          33,113$          135,868$        142,305$        148,887$        155,680$        162,689$        306,498$        316,807$        326,379$        336,209$        346,303$        356,668$        

Revenues

Operating Expenses

Net Income before Debt Service
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City of Missouri City
Scenario 3: Inside City MUDs

Schedule 2
Dissolution

Scenario 3.1
Line Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Year 7 Year 8 Year 9 Year 10 Year 11 Year 12 Year 13 Year 14 Year 15
No. Actual Adjustments Test Year 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034

36

37

38 Capital Improvement Plan - Water
39 Cost 4,301,686$       F

40 Principal 65,336$             68,644$          72,119$          75,770$          79,605$          83,635$          87,870$          92,318$          96,991$          101,902$        107,060$        112,480$        118,175$        124,157$        130,443$        

41 Interest 218,579             215,272          211,797          208,146          204,310          200,280          196,046          191,597          186,924          182,014          176,855          171,435          165,741          159,758          153,472          

42 Total 283,915$           283,915$        283,915$        283,915$        283,915$        283,915$        283,915$        283,915$        283,915$        283,915$        283,915$        283,915$        283,915$        283,915$        283,915$        

43

44 Capital Improvement Plan - Wastewater
45 Cost 10,149,014$     G

46 Principal 15,415$             16,195$          17,015$          17,876$          118,977$        125,001$        131,329$        137,977$        144,962$        190,838$        200,499$        210,649$        221,314$        232,518$        244,289$        

47 Interest 51,570               50,789            49,969            49,108            383,406          377,383          371,054          364,406          357,421          479,006          469,345          459,195          448,531          437,327          425,555          

48 Total 66,984$             66,984$          66,984$          66,984$          502,383$        502,383$        502,383$        502,383$        502,383$        669,844$        669,844$        669,844$        669,844$        669,844$        669,844$        

49

50 Defease Existing MUD Debt and Developer Reimbursement Obligations
51 Cost -$                  H

52 Principal -$                       -$                    -$                    -$                    -$                    -$                    -$                    -$                    -$                    -$                    -$                    -$                    -$                    -$                    -$                    

53 Interest -                         -                      -                      -                      -                      -                      -                      -                      -                      -                      -                      -                      -                      -                      -                      

54 Total -$                       -$                    -$                    -$                    -$                    -$                    -$                    -$                    -$                    -$                    -$                    -$                    -$                    -$                    -$                    

55

56 Total Debt Service 350,900$           350,900$        350,900$        350,900$        786,298$        786,298$        786,298$        786,298$        786,298$        953,760$        953,760$        953,760$        953,760$        953,760$        953,760$        

57

58 (329,522)$          (325,758)$       (321,847)$       (317,787)$       (650,430)$       (643,994)$       (637,411)$       (630,619)$       (623,609)$       (647,262)$       (636,953)$       (627,381)$       (617,551)$       (607,457)$       (597,092)$       

59

60 ($8,018,183)

Notes:

A Annual increases in forecast based on inflation only

B Annual increases in forecast based on inflation and customer growth

C There will no longer be MUD property taxes under this option

D The City does not charge its impact fees to the MUDs

E Adjusted to remove captial outlay 

F Based on the applicable water capital projects in the 2011 eHT report (Table 4-20) updated to today's dollars; does not include any capital costs for the new transmission lines (which are complete) or the new raw water treatment plant (which is already out for bid)

G Based on Option 5 (without WC&ID #2) in the 2018 eHT report (Table 5-1) allocated to the MUDs based on total buildout connection counts

H Based on total principal outstanding on all existing MUD debt plus all existing developer reimbursement obligations

I Assumes inspection fees are negligible and tap fee revenue will increase with inflation and end at buildout

J Annual increases in forecast based on 50% inflation plus 50% inflation and customer growth combined, but also account for the wastewater O&M savings projection from eHT report

K Assumes depreciation will fully fund capital needs for renewal and replacements

L Annual increases in forecast based on 50% inflation plus 50% inflation and customer growth combined

M Annual increases in forecast based on 50% inflation plus 50% inflation and customer growth combined, but also account for the wastewater O&M savings projection from eHT report based on an assumed 60/40 split in Purchased Services between water and sewer, respectively.

Net Income after Debt Service

Net Present Value (at 5% discount rate)
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City of Missouri City
Scenario 3: Inside City MUDs

Schedule 2
Dissolution

Scenario 3.1
Line
No.

1

2 Water Service

3 Property Tax

4 Wastewater Service

5 Garbage Service

6 Other Revenues

7 Tap Connection and Inspection Fees

8 Contracted Wastewater Fees

9 Participant Billings

10 Surface Water Fees

11 Other Tax

12 Water Impact Fee

13 Wastewater Impact Fee

14

15

16

17 Purchased Water Services

18 Contracted Services

19 Repairs & Maintenance

20 Professional Fees

21 Depreciation & Amortization

22 Purchased Sewer Services

23 Other

24 Solid Waste

25 Utilities

26 Purchased Services

27 Capital Outlay

28 Connection Fees

29 Lease

30 Renewals & Replacements

31 Salaries and Benefits

32 Surface Water Fee

33
34

35

Revenues

Operating Expenses

Net Income before Debt Service

Year 16 Year 17 Year 18 Year 19 Year 20 Year 21 Year 22 Year 23 Year 24 Year 25 Year 26 Year 27 Year 28 Year 29 Year 30
2035 2036 2037 2038 2039 2040 2041 2042 2043 2044 2045 2046 2047 2048 2049

$2,390,210 $2,438,717 $2,488,208 $2,538,704 $2,590,224 $2,642,791 $2,696,427 $2,751,151 $2,806,986 $2,863,955 $2,922,080 $2,981,384 $3,041,893 $3,103,630 $3,166,619

-                  -                  -                  -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     

2,124,614       2,167,742       2,211,746       2,256,644          2,302,453          2,349,192          2,396,882          2,445,541          2,495,187          2,545,842          2,597,524          2,650,257          2,704,059          2,758,955          2,814,964          

-                  -                  -                  -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     

559,864          571,256          582,879          594,739             606,840             619,187             631,787             644,642             657,760             671,144             684,801             698,735             712,953             727,461             742,264             

228,607          233,179          237,843          242,600             247,452             252,401             257,449             262,598             267,850             273,207             278,671             284,244             289,929             295,728             301,642             

84,014            85,695            87,409            89,157               90,940               92,759               94,614               96,506               98,436               100,405             102,413             104,461             106,551             108,682             110,855             

8,781,217       8,960,764       9,143,982       9,330,946          9,521,734          9,716,422          9,915,106          10,117,852        10,324,744        10,535,867        10,751,307        10,971,152        11,195,493        11,424,421        11,658,030        

1,433,088       1,462,164       1,491,829       1,522,097          1,552,978          1,584,486          1,616,635          1,649,437          1,682,904          1,717,050          1,751,889          1,787,435          1,823,702          1,860,705          1,898,459          

-                  -                  -                  -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     

-                  -                  -                  -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     

-                  -                  -                  -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     

15,601,614$   15,919,516$   16,243,896$   16,574,886$      16,912,621$      17,257,238$      17,608,899$      17,967,727$      18,333,867$      18,707,469$      19,088,685$      19,477,669$      19,874,580$      20,279,580$      20,692,834$      

-$                -$                -$                -$                   -$                   -$                   -$                   -$                   -$                   -$                   -$                   -$                   -$                   -$                   -$                   

499,498          509,517          519,738          530,163             540,798             551,646             562,711             573,999             585,513             597,258             609,239             621,460             633,926             646,642             659,613             

7,195,068       7,340,406       7,488,679       7,639,947          7,794,272          7,951,713          8,112,340          8,276,212          8,443,394          8,613,953          8,787,957          8,965,477          9,146,582          9,331,346          9,519,843          

31,666            32,299            32,945            33,604               34,276               34,962               35,661               36,374               37,102               37,844               38,601               39,373               40,160               40,963               41,783               

811,806          828,162          844,846          861,867             879,231             896,945             915,016             933,451             952,257             971,443             991,015             1,010,981          1,031,350          1,052,129          1,073,326          

264,503          269,793          275,189          280,692             286,306             292,032             297,873             303,831             309,907             316,105             322,427             328,876             335,453             342,163             349,006             

-                  -                  -                  -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     

-                  -                  -                  -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     

668,740          682,360          696,259          710,440             724,911             739,676             754,743             770,116             785,803             801,810             818,142             834,807             851,812             869,163             886,868             

-                  -                  -                  -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     

-                  -                  -                  -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     

-                  -                  -                  -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     

-                  -                  -                  -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     

-                  -                  -                  -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     

4,185,941       4,269,660       4,355,053       4,442,154          4,530,997          4,621,617          4,714,049          4,808,330          4,904,497          5,002,587          5,102,638          5,204,691          5,308,785          5,414,961          5,523,260          

1,577,082       1,609,088       1,641,744       1,675,062          1,709,057          1,743,742          1,779,133          1,815,242          1,852,084          1,889,673          1,928,026          1,967,157          2,007,083          2,047,819          2,089,381          

15,234,303$   15,541,285$   15,854,452$   16,173,931$      16,499,848$      16,832,332$      17,171,526$      17,517,554$      17,870,556$      18,230,672$      18,598,046$      18,972,822$      19,355,152$      19,745,186$      20,143,080$      

367,311$        378,232$        389,444$        400,955$           412,773$           424,905$           437,374$           450,173$           463,311$           476,797$           490,639$           504,847$           519,429$           534,395$           549,754$           
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City of Missouri City
Scenario 3: Inside City MUDs

Schedule 2
Dissolution

Scenario 3.1
Line
No.

36

37

38 Capital Improvement Plan - Water
39 Cost

40 Principal

41 Interest

42 Total

43

44 Capital Improvement Plan - Wastewater
45 Cost

46 Principal

47 Interest

48 Total

49

50 Defease Existing MUD Debt and Develo
51 Cost

52 Principal

53 Interest

54 Total

55

56 Total Debt Service
57

58 Net Income after Debt Service

Year 16 Year 17 Year 18 Year 19 Year 20 Year 21 Year 22 Year 23 Year 24 Year 25 Year 26 Year 27 Year 28 Year 29 Year 30
2035 2036 2037 2038 2039 2040 2041 2042 2043 2044 2045 2046 2047 2048 2049

137,046$        143,984$        151,274$        158,932$           166,978$           175,431$           184,312$           193,643$           203,446$           213,746$           224,567$           235,935$           247,879$           260,428$           273,613$           

146,869          139,931          132,642          124,983             116,937             108,484             99,603               90,272               80,469               70,170               59,349               47,980               36,036               23,487               10,303               

283,915$        283,915$        283,915$        283,915$           283,915$           283,915$           283,915$           283,915$           283,915$           283,915$           283,915$           283,915$           283,915$           283,915$           283,915$           

256,656$        269,649$        283,300$        297,642$           312,710$           328,541$           345,174$           362,648$           381,007$           400,296$           420,561$           441,852$           464,220$           487,721$           512,412$           

413,188          400,195          386,544          372,202             357,134             341,303             324,671             307,196             288,837             269,549             249,284             227,993             205,624             182,123             157,432             

669,844$        669,844$        669,844$        669,844$           669,844$           669,844$           669,844$           669,844$           669,844$           669,844$           669,844$           669,844$           669,844$           669,844$           669,844$           

-$                    -$                    -$                    -$                       -$                       -$                       -$                       -$                       -$                       -$                       -$                       -$                       -$                       -$                       -$                       

-                      -                      -                      -                         -                         -                         -                         -                         -                         -                         -                         -                         -                         -                         -                         

-$                    -$                    -$                    -$                       -$                       -$                       -$                       -$                       -$                       -$                       -$                       -$                       -$                       -$                       -$                       

953,760$        953,760$        953,760$        953,760$           953,760$           953,760$           953,760$           953,760$           953,760$           953,760$           953,760$           953,760$           953,760$           953,760$           953,760$           

(586,448)$       (575,528)$       (564,316)$       (552,805)$          (540,987)$          (528,854)$          (516,386)$          (503,587)$          (490,449)$          (476,963)$          (463,121)$          (448,913)$          (434,331)$          (419,365)$          (404,005)$          
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City of Missouri City
Scenario 3: Inside City MUDs

Schedule 2
Dissolution

Scenario 3.2
Line Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Year 7 Year 8 Year 9 Year 10 Year 11 Year 12 Year 13 Year 14 Year 15
No. Actual Adjustments Test Year 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034

1

2 Water Service 4,369,449$       -$                4,369,449$     B $4,456,838 $4,567,027 $4,680,359 $4,796,943 $4,916,892 $5,040,324 $5,160,682 $5,284,153 $5,410,825 $5,540,791 $5,674,149 $5,798,487 $5,925,589 $6,055,517 $6,188,334

3 Property Tax 16,418,480 -                  16,418,480 C -                     -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  

4 Wastewater Service 4,818,158 -                  4,818,158 B 4,914,521          5,043,563       5,176,636       5,313,895       5,455,500       5,601,621       5,739,374       5,880,793       6,025,988       6,175,068       6,328,150       6,465,248       6,605,350       6,748,523       6,894,835       

5 Garbage Service 1,010,973 -                  1,010,973 L 1,031,192          1,053,750       1,076,822       1,100,420       1,124,558       1,149,248       1,174,253       1,199,821       1,225,964       1,252,696       1,280,031       1,306,939       1,334,416       1,362,474       1,391,126       

6 Other Revenues 1,846,804 -                  1,846,804 B 1,883,740          1,931,151       1,979,956       2,030,204       2,081,948       2,135,242       2,187,007       2,240,146       2,294,699       2,350,709       2,408,220       2,461,185       2,515,332       2,570,690       2,627,285       

7 Tap Connection and Inspection Fees 640,745 -                  640,745 I 531,532             542,163          553,006          564,066          575,348          586,854          598,592          610,563          622,775          635,230          647,935          552,024          563,064          574,326          585,812          

8 Contracted Wastewater Fees 0 -                  0 A -                     -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  

9 Participant Billings 0 -                  0 B -                     -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  

10 Surface Water Fees 4,145,905 -                  4,145,905 B 4,228,823          4,331,727       4,437,434       4,546,033       4,657,619       4,772,289       4,885,500       5,001,571       5,120,581       5,242,612       5,367,749       5,487,138       5,609,213       5,734,035       5,861,665       

11 Other Tax -                    -                  -                  A -                     -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  

12 Water Impact Fee -                    -                  -                  D -                     -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  

13 Wastewater Impact Fee -                    -                  -                  D -                     -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  

14 33,250,514$     -$                    33,250,514$   17,046,647$      17,469,381$   17,904,213$   18,351,561$   18,811,865$   19,285,579$   19,745,408$   20,217,047$   20,700,831$   21,197,107$   21,706,233$   22,071,021$   22,552,965$   23,045,564$   23,549,057$   

15

16

17 Purchased Water Services 132,244$          -$                132,244$        L 134,889$           137,779$        140,731$        143,746$        146,825$        149,971$        153,181$        156,460$        159,809$        163,229$        166,723$        170,289$        173,930$        177,650$        181,449$        

18 Contracted Services 2,572,938         -                  2,572,938       L 2,624,397          2,686,412       2,749,986       2,815,162       2,881,983       2,950,495       3,017,512       3,086,097       3,156,289       3,228,127       3,301,650       3,371,428       3,442,687       3,515,459       3,589,776       

19 Repairs & Maintenance 3,632,785         -                  3,632,785       L 3,705,441          3,789,004       3,874,552       3,962,138       4,051,812       4,143,627       4,234,768       4,327,971       4,423,283       4,520,754       4,620,436       4,717,026       4,815,644       4,916,332       5,019,136       

20 Professional Fees 1,710,357         -                  1,710,357       A 1,744,564          1,779,455       1,815,045       1,851,345       1,888,372       1,926,140       1,964,663       2,003,956       2,044,035       2,084,916       2,126,614       2,169,146       2,212,529       2,256,780       2,301,915       

21 Depreciation & Amortization 3,660,800         -                  3,660,800       L K 3,734,016          3,823,180       3,914,627       4,008,421       4,104,626       4,203,310       4,299,073       4,397,092       4,497,422       4,600,120       4,705,243       4,803,887       4,904,609       5,007,453       5,112,465       

22 Purchased Sewer Services 276,622            -                  276,622          J 266,978             272,538          278,214          284,008          223,998          228,663          233,424          238,283          243,243          156,959          160,226          163,560          166,964          170,438          173,985          

23 Other 1,031,868         -                  1,031,868       A 1,052,505          1,073,555       1,095,027       1,116,927       1,139,266       1,162,051       1,185,292       1,208,998       1,233,178       1,257,841       1,282,998       1,308,658       1,334,831       1,361,528       1,388,758       

24 Solid Waste 501,826            -                  501,826          A 511,863             522,100          532,542          543,193          554,056          565,138          576,440          587,969          599,729          611,723          623,958          636,437          649,165          662,149          675,392          

25 Utilities 707,547            -                  707,547          B 721,698             737,557          753,782          770,382          787,365          804,743          822,371          840,399          858,836          877,693          896,979          916,243          935,925          956,033          976,576          

26 Purchased Services 2,604,238         -                  2,604,238       M 2,602,018          2,669,378       2,738,627       2,809,821       2,647,266       2,716,309       2,781,952       2,849,248       2,918,242       2,684,559       2,749,635       2,808,164       2,867,948       2,929,015       2,991,391       

27 Capital Outlay 202,781            (202,781)         -                  E K -                     -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  

28 Connection Fees 54,176              -                  54,176            A 55,260               56,365            57,492            58,642            59,815            61,011            62,231            63,476            64,745            66,040            67,361            68,708            70,082            71,484            72,914            

29 Lease -                    -                  -                  A -                     -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  

30 Renewals & Replacements -                    -                  -                  K -                     -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  

31 Salaries and Benefits -                    -                  -                  A -                     -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  

32 Surface Water Fee 3,564,735         -                  3,564,735       B 3,636,030          3,715,156       3,796,011       3,878,633       3,963,060       4,049,332       4,137,441       4,227,475       4,319,476       4,413,486       4,509,551       4,607,548       4,707,682       4,810,000       4,914,550       

33 20,652,917$     (202,781)$       20,450,136$   20,789,657$      21,262,479$   21,746,635$   22,242,416$   22,448,445$   22,960,791$   23,468,348$   23,987,423$   24,518,286$   24,665,447$   25,211,375$   25,741,094$   26,281,996$   26,834,320$   27,398,307$   
34

35 12,597,597$     202,781$        12,800,378$   (3,743,010)$       (3,793,097)$    (3,842,422)$    (3,890,855)$    (3,636,580)$    (3,675,212)$    (3,722,940)$    (3,770,376)$    (3,817,455)$    (3,468,340)$    (3,505,142)$    (3,670,073)$    (3,729,031)$    (3,788,756)$    (3,849,250)$    

Revenues

Operating Expenses

Net Income before Debt Service
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City of Missouri City
Scenario 3: Inside City MUDs

Schedule 2
Dissolution

Scenario 3.2
Line Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Year 7 Year 8 Year 9 Year 10 Year 11 Year 12 Year 13 Year 14 Year 15
No. Actual Adjustments Test Year 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034

36

37

38 Capital Improvement Plan - Water
39 Cost 3,445,230$       F

40 Principal 52,328$             54,977$          57,760$          60,684$          63,756$          66,984$          70,375$          73,938$          77,681$          81,613$          85,745$          90,086$          94,646$          99,438$          104,472$        

41 Interest 175,061             172,412          169,628          166,704          163,632          160,405          157,013          153,451          149,708          145,775          141,643          137,303          132,742          127,950          122,916          

42 Total 227,388$           227,388$        227,388$        227,388$        227,388$        227,388$        227,388$        227,388$        227,388$        227,388$        227,388$        227,388$        227,388$        227,388$        227,388$        

43

44 Capital Improvement Plan - Wastewater
45 Cost 26,487,364$     G

46 Principal 40,230$             42,267$          44,407$          46,655$          310,513$        326,232$        342,748$        360,100$        378,330$        498,058$        523,272$        549,763$        577,594$        606,835$        637,556$        

47 Interest 134,589             132,552          130,412          128,164          1,000,630       984,911          968,395          951,043          932,813          1,250,133       1,224,919       1,198,428       1,170,596       1,141,355       1,110,634       

48 Total 174,819$           174,819$        174,819$        174,819$        1,311,143$     1,311,143$     1,311,143$     1,311,143$     1,311,143$     1,748,191$     1,748,191$     1,748,191$     1,748,191$     1,748,191$     1,748,191$     

49

50 Defease Existing MUD Debt and Developer Reimbursement Obligations
51 Cost 83,184,637$     H

52 Principal 1,263,445$        1,327,407$     1,394,607$     1,465,209$     1,539,385$     1,617,316$     1,699,193$     1,785,214$     1,875,591$     1,970,543$     2,070,301$     2,175,110$     2,285,225$     2,400,915$     2,522,461$     

53 Interest 4,226,818          4,162,857       4,095,657       4,025,055       3,950,878       3,872,947       3,791,070       3,705,049       3,614,672       3,519,721       3,419,962       3,315,153       3,205,038       3,089,348       2,967,802       

54 Total 5,490,263$        5,490,263$     5,490,263$     5,490,263$     5,490,263$     5,490,263$     5,490,263$     5,490,263$     5,490,263$     5,490,263$     5,490,263$     5,490,263$     5,490,263$     5,490,263$     5,490,263$     

55

56 Total Debt Service 5,892,471$        5,892,471$     5,892,471$     5,892,471$     7,028,795$     7,028,795$     7,028,795$     7,028,795$     7,028,795$     7,465,842$     7,465,842$     7,465,842$     7,465,842$     7,465,842$     7,465,842$     

57

58 (9,635,481)$       (9,685,568)$    (9,734,893)$    (9,783,326)$    (10,665,375)$  (10,704,006)$  (10,751,734)$  (10,799,171)$  (10,846,249)$  (10,934,182)$  (10,970,984)$  (11,135,915)$  (11,194,873)$  (11,254,598)$  (11,315,092)$  

59

60 ($169,120,624)

Notes:

A Annual increases in forecast based on inflation only

B Annual increases in forecast based on inflation and customer growth

C There will no longer be MUD property taxes under this option

D The City does not charge its impact fees to the MUDs

E Adjusted to remove captial outlay 

F Based on the applicable water capital projects in the 2011 eHT report (Table 4-20) updated to today's dollars; does not include any capital costs for the new transmission lines (which are complete) or the new raw water treatment plant (which is already out for bid)

G Based on Option 5 (without WC&ID #2) in the 2018 eHT report (Table 5-1) allocated to the MUDs based on total buildout connection counts

H Based on total principal outstanding on all existing MUD debt plus all existing developer reimbursement obligations

I Assumes inspection fees are negligible and tap fee revenue will increase with inflation and end at buildout

J Annual increases in forecast based on 50% inflation plus 50% inflation and customer growth combined, but also account for the wastewater O&M savings projection from eHT report

K Assumes depreciation will fully fund capital needs for renewal and replacements

L Annual increases in forecast based on 50% inflation plus 50% inflation and customer growth combined

M Annual increases in forecast based on 50% inflation plus 50% inflation and customer growth combined, but also account for the wastewater O&M savings projection from eHT report based on an assumed 60/40 split in Purchased Services between water and sewer, respectively.

Net Income after Debt Service

Net Present Value (at 5% discount rate)
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City of Missouri City
Scenario 3: Inside City MUDs

Schedule 2
Dissolution

Scenario 3.2
Line
No.

1

2 Water Service

3 Property Tax

4 Wastewater Service

5 Garbage Service

6 Other Revenues

7 Tap Connection and Inspection Fees

8 Contracted Wastewater Fees

9 Participant Billings

10 Surface Water Fees

11 Other Tax

12 Water Impact Fee

13 Wastewater Impact Fee

14

15

16

17 Purchased Water Services

18 Contracted Services

19 Repairs & Maintenance

20 Professional Fees

21 Depreciation & Amortization

22 Purchased Sewer Services

23 Other

24 Solid Waste

25 Utilities

26 Purchased Services

27 Capital Outlay

28 Connection Fees

29 Lease

30 Renewals & Replacements

31 Salaries and Benefits

32 Surface Water Fee

33
34

35

Revenues

Operating Expenses

Net Income before Debt Service

Year 16 Year 17 Year 18 Year 19 Year 20 Year 21 Year 22 Year 23 Year 24 Year 25 Year 26 Year 27 Year 28 Year 29 Year 30
2035 2036 2037 2038 2039 2040 2041 2042 2043 2044 2045 2046 2047 2048 2049

$6,324,106 $6,458,844 $6,596,464 $6,737,027 $6,880,596 $7,027,236 $7,177,167 $7,330,309 $7,486,732 $7,646,506 $7,808,297 $7,971,756 $8,138,644 $8,309,035 $8,483,001

-                  -                  -                  -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     

7,044,356       7,194,221       7,347,287       7,503,624          7,663,302          7,826,392          7,993,162          8,163,502          8,337,488          8,515,199          8,694,771          8,875,700          9,060,403          9,248,959          9,441,448          

1,420,384       1,449,450       1,479,112       1,509,380          1,540,268          1,571,789          1,603,944          1,636,758          1,670,243          1,704,414          1,739,284          1,774,868          1,811,180          1,848,235          1,886,049          

2,685,147       2,742,238       2,800,545       2,860,096          2,920,915          2,983,031          3,046,392          3,111,101          3,177,189          3,244,684          3,313,386          3,383,257          3,454,604          3,527,458          3,601,851          

597,528          411,387          419,614          428,007             436,567             445,298             454,204             463,288             472,554             482,005             491,645             469,047             478,428             487,997             497,757             

-                  -                  -                  -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     

-                  -                  -                  -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     

5,992,170       6,122,433       6,255,538       6,391,548          6,530,527          6,672,539          6,817,890          6,966,419          7,118,197          7,273,296          7,430,671          7,590,064          7,752,887          7,919,215          8,089,125          

-                  -                  -                  -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     

-                  -                  -                  -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     

-                  -                  -                  -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     

24,063,690$   24,378,572$   24,898,561$   25,429,682$      25,972,175$      26,526,285$      27,092,759$      27,671,378$      28,262,404$      28,866,104$      29,478,054$      30,064,691$      30,696,146$      31,340,899$      31,999,231$      

185,329$        189,289$        193,333$        197,464$           201,683$           205,992$           210,400$           214,901$           219,499$           224,195$           228,992$           233,891$           238,895$           244,006$           249,227$           

3,665,671       3,741,727       3,819,362       3,898,611          3,979,505          4,062,080          4,146,412          4,232,498          4,320,373          4,410,075          4,500,993          4,592,974          4,686,836          4,782,617          4,880,356          

5,124,099       5,229,406       5,336,879       5,446,563          5,558,503          5,672,746          5,789,367          5,908,388          6,029,859          6,153,829          6,279,905          6,408,011          6,538,730          6,672,118          6,808,228          

2,347,954       2,394,913       2,442,811       2,491,667          2,541,501          2,592,331          2,644,177          2,697,061          2,751,002          2,806,022          2,862,142          2,919,385          2,977,773          3,037,328          3,098,075          

5,219,690       5,326,979       5,436,475       5,548,224          5,662,273          5,778,669          5,897,506          6,018,790          6,142,570          6,268,899          6,397,280          6,527,604          6,660,584          6,796,275          6,934,732          

177,606          181,300          185,071          188,921             192,851             196,862             200,960             205,144             209,415             213,774             218,225             222,768             227,406             232,140             236,974             

1,416,534       1,444,864       1,473,762       1,503,237          1,533,302          1,563,968          1,595,247          1,627,152          1,659,695          1,692,889          1,726,747          1,761,282          1,796,507          1,832,437          1,869,086          

688,900          702,678          716,731          731,066             745,687             760,601             775,813             791,329             807,156             823,299             839,765             856,560             873,691             891,165             908,988             

997,565          1,018,738       1,040,362       1,062,446          1,085,000          1,108,036          1,131,579          1,155,625          1,180,183          1,205,266          1,230,663          1,256,320          1,282,513          1,309,253          1,336,552          

3,055,106       3,117,805       3,181,791       3,247,092          3,313,734          3,381,746          3,451,194          3,522,071          3,594,404          3,668,224          3,743,320          3,819,650          3,897,538          3,977,016          4,058,115          

-                  -                  -                  -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     

74,372            75,859            77,377            78,924               80,503               82,113               83,755               85,430               87,139               88,881               90,659               92,472               94,322               96,208               98,132               

-                  -                  -                  -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     

-                  -                  -                  -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     

-                  -                  -                  -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     -                     

5,021,381       5,130,462       5,241,920       5,355,808          5,472,179          5,591,087          5,712,780          5,837,131          5,964,199          6,094,043          6,225,670          6,358,825          6,494,836          6,633,766          6,775,677          

27,974,206$   28,554,018$   29,145,873$   29,750,022$      30,366,720$      30,996,229$      31,639,191$      32,295,519$      32,965,493$      33,649,396$      34,344,361$      35,049,742$      35,769,632$      36,504,330$      37,254,142$      

(3,910,517)$    (4,175,446)$    (4,247,313)$    (4,320,340)$       (4,394,545)$       (4,469,944)$       (4,546,432)$       (4,624,141)$       (4,703,088)$       (4,783,292)$       (4,866,307)$       (4,985,051)$       (5,073,486)$       (5,163,431)$       (5,254,911)$       
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City of Missouri City
Scenario 3: Inside City MUDs

Schedule 2
Dissolution

Scenario 3.2
Line
No.

36

37

38 Capital Improvement Plan - Water
39 Cost

40 Principal

41 Interest

42 Total

43

44 Capital Improvement Plan - Wastewater
45 Cost

46 Principal

47 Interest

48 Total

49

50 Defease Existing MUD Debt and Develo
51 Cost

52 Principal

53 Interest

54 Total

55

56 Total Debt Service
57

58 Net Income after Debt Service

Year 16 Year 17 Year 18 Year 19 Year 20 Year 21 Year 22 Year 23 Year 24 Year 25 Year 26 Year 27 Year 28 Year 29 Year 30
2035 2036 2037 2038 2039 2040 2041 2042 2043 2044 2045 2046 2047 2048 2049

109,761$        115,317$        121,155$        127,289$           133,733$           140,503$           147,616$           155,089$           162,941$           171,189$           179,856$           188,961$           198,527$           208,578$           219,137$           

117,628          112,071          106,233          100,099             93,655               86,885               79,772               72,299               64,448               56,199               47,532               38,427               28,861               18,811               8,251                 

227,388$        227,388$        227,388$        227,388$           227,388$           227,388$           227,388$           227,388$           227,388$           227,388$           227,388$           227,388$           227,388$           227,388$           227,388$           

669,833$        703,743$        739,370$        776,800$           816,126$           857,442$           900,850$           946,456$           994,370$           1,044,710$        1,097,599$        1,153,164$        1,211,543$        1,272,878$        1,337,317$        

1,078,358       1,044,448       1,008,821       971,390             932,065             890,748             847,340             801,735             753,820             703,480             650,592             595,026             536,647             475,313             410,873             

1,748,191$     1,748,191$     1,748,191$     1,748,191$        1,748,191$        1,748,191$        1,748,191$        1,748,191$        1,748,191$        1,748,191$        1,748,191$        1,748,191$        1,748,191$        1,748,191$        1,748,191$        

2,650,161$     2,784,325$     2,925,282$     3,073,374$        3,228,964$        3,392,430$        3,564,172$        3,744,608$        3,934,179$        4,133,346$        4,342,597$        4,562,441$        4,793,415$        5,036,081$        5,291,033$        

2,840,102       2,705,938       2,564,981       2,416,889          2,261,300          2,097,833          1,926,091          1,745,655          1,556,085          1,356,917          1,147,666          927,822             696,848             454,182             199,230             

5,490,263$     5,490,263$     5,490,263$     5,490,263$        5,490,263$        5,490,263$        5,490,263$        5,490,263$        5,490,263$        5,490,263$        5,490,263$        5,490,263$        5,490,263$        5,490,263$        5,490,263$        

7,465,842$     7,465,842$     7,465,842$     7,465,842$        7,465,842$        7,465,842$        7,465,842$        7,465,842$        7,465,842$        7,465,842$        7,465,842$        7,465,842$        7,465,842$        7,465,842$        7,465,842$        

(11,376,359)$  (11,641,289)$  (11,713,155)$  (11,786,182)$     (11,860,387)$     (11,935,786)$     (12,012,274)$     (12,089,983)$     (12,168,931)$     (12,249,135)$     (12,332,149)$     (12,450,893)$     (12,539,328)$     (12,629,273)$     (12,720,753)$     
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Schedule 3

Allocation of Water Captial Projects

No. Project

1 Interconnection Project 607,000$                    

Allocation 
3

First Colony MUD #9 3,300                     516,263$                     3

Fort Bend County MUD #115 580                        90,737$                       3

3,880                     607,000$                    

2 Interconnection Project 799,000$                    

Allocation 
3

Mustang Bayou WTP System 8 5,106                       592,376$                     4

Sienna Plantation MUD #2 1,781                     206,624$                     1.2

6,887                     799,000$                    

3 Interconnection Project 683,500$                    

Allocation 
3

Mustang Bayou WTP System 
8

5,106                       452,066$                     4

Sienna Plantation MUD #3 2,614                     231,434$                     1.2

7,720                     683,500$                    

4 Interconnection Project 458,000$                    

Allocation 
3

Sienna Plantation MUD #1 
4

9,939                       228,299$                     1.2

Sienna Plantation MUD #5 
4

10,000                     229,701$                     1.3

19,939                   458,000$                    

5 Interconnection Project 927,500$                    

Allocation 3

Sienna Plantation System (MUD #1) 
5

9,939                       444,540$                     1.2

Sienna Plantation System (MUD #5) 
5

10,000                     447,268$                     1.3

Palmer Plantation MUD #1 798                        35,692$                       3

20,737                   927,500$                    

6 Interconnection Project 154,000$                    

Allocation 
3

Silver Ridge Development 7 1,122                       15,621$                       (none)

Sienna Plantation MUD #1 
4

9,939                       138,379$                     1.2

11,061                   154,000$                    

7 Interconnection Project 579,000$                    

Allocation 3

Fort Bend County MUD #149 1,700                     84,569$                       1.1

Sienna Plantation MUD #1 
4

9,939                       494,431$                     1.2

11,639                   579,000$                    

Connections at 

Build Out 2
Estimated Capital 

Cost (2011 dollars) 1
Impact on 

Scenario 
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Schedule 3

Allocation of Water Captial Projects

No. Project

Connections at 

Build Out 2
Estimated Capital 

Cost (2011 dollars) 1
Impact on 

Scenario 

8 Interconnection Project 298,000$                    

Allocation 
3

Mustang Bayou WTP System 
8

5,106                       220,392$                     4

Palmer Plantation 
6

1,798                       77,608$                       3

6,904                     298,000$                    

9 Interconnection Project 289,000$                    

Allocation 3

Mustang Bayou WTP System 8 5,106                       153,392$                     4

Quail Valley Utility District 4,514                     135,608$                     3

9,620                     289,000$                    

10 Elevated Storage Project 4,602,000$                 

Sienna Plantation MUD #1  4,602,000$                  1.2

11 Elevated Storage Project 1,947,000$                 

Allocation 
3

Mustang Bayou WTP System 8 5,106                       660,776$                     4

Sienna Plantation MUD #1 
4

9,939                       1,286,224$                  1.2

15,045                   1,947,000$                 

12 Elevated Storage Project 6,372,000$                 

Allocation 3

Fort Bend County MUD #149 1,700                     814,956$                     1.1

Sienna Plantation MUD #1 
4

9,939                       4,764,618$                  1.2

Ft. Bend County MUD #46 1,073                     514,381$                     3

Ft. Bend County MUD #115 580                        278,044$                     3

13,292                   6,372,000$                 

13 Elevated Storage Project 3,717,000$                 

Allocation 
3

Palmer Plantation MUD #2 1,000                     443,927$                     3

Palmer Plantation MUD #1 798                        354,254$                     3

Ft. Bend County MUD #49 396                        175,795$                     3

Ft. Bend County MUD #46 1,073                     476,334$                     3

Mustang Bayou WTP System 
8

5,106                       2,266,691$                  4

8,373                     3,717,000$                 

14 Elevated Storage Project 3,717,000$                 

Thunderbird Utility District  3,717,000$                  3
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Schedule 3

Allocation of Water Captial Projects

No. Project

Connections at 

Build Out 2
Estimated Capital 

Cost (2011 dollars) 1
Impact on 

Scenario 

15 Elevated Storage Project 1,947,000$                 

Harris County WCID ‐ Fondren Road 1,947,000$                  2

Footnotes:
1
Source: eHT 2011 Regional Water & Wastewater Planning Study, Table 4‐20 (Page 4‐16)

2
Source: eHT 2018 Regional Water & Wastewater Planning Study, dated January 2019, Table 2‐1 (Page 2‐4)

3
Based on build out connection count

4
Connection count includes subservient MUDs

5
Sienna Plantation System is assumed to include all the Sienna Plantation MUDs

6

7
Silver Ridge Development build out provided by City staff

8 Connection count for Mustang Bayou WTP System from revised growth projection provided by City staff

Assumes Palmer Plantation is composed of Palmer Plantation MUD #1 and Palmer 

Plantation MUD #2
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Appendix J 
FINANCIAL ADVISER WRITTEN ANALYSIS 

 





Hilltop Securities Inc. 
700 Milam Street 
Suite 500 
Houston, Texas 77002 

Joe.morrow@hilltopsecurities.com 
HilltopSecurities.com 

 

 
 
Joe Morrow 
Managing Director 

 
August 8 2018 

Ms. Edena Atmore 
Director of Finance     
1522 Texas Parkway 
Missouri City, Texas 77489 

Dear: Edena 

As a part of the City’s review of Municipal Utility Districts (the “MUDs”) within the City of Missouri 
City, Texas, (the “City”) I have been asked to comment on the debt of these entities and the ability of 
the City to absorb their debt onto its own balance sheet.  Specifically, if this debt were to become an 
ad valorem tax debt of the City, what impact would it have? 

The MUDs currently treat their debt as ad valorem tax debt thereby levying a tax to support the annual 
debt payments.  This would be difficult for the City to duplicate given its own capital needs.  Currently, 
the goal of the City has been to maintain debt at a level that will keep the City within its rating category 
medians.  This focus has led to an annual review of the capacity of the City to issue additional ad 
valorem tax debt without having a negative impact on the credit rating.  There is not capacity to take 
on the additional MUD debt and do the general purpose Capital Improvement Plan of the City. 

Further, the amount of debt that the City has from direct and indirect debt, pension and other post-
employment benefits is referenced as above average in Moody’s Credit Report.  Moody’s Investor 
Service lists increasing the net debt burden due to additional issuance absent tax base growth or a 
reduction in the support from the surface water utility as a factor that could lead to a downgrade.  The 
City currently has a strong credit rating of Aa2.  It is important to stay in the Aa category for a low cost 
of borrowing.  Other credit factors that help offset debt are above average income levels, strong fund 
balance levels (typically unrestricted in excess of 30% of annual requirements) and a low level of debt 
as a percent of the overall general purpose budget.  Changes in these other credit factors take time and 
are viewed on a five year historical basis for trend analysis. 

Most cities that have essential service utility systems treat them as a business.  Therefore, the system 
is not supported from the levy of taxes but rather from user fees.  The City would need to establish a 
utility system revenue stream from user fees.  Because the user fees currently being charged are 
supplemented with ad valorem taxes, it is reasonable to assume a large rate increase in user fees would 
be required to cash flow the operations and debt of the system.  This may not be an option the City 
would consider but it would allow the City to continue with its own capital improvement plan.  

  



 

 
2 

 Let me know if you have any questions or if I may provide further information. 

 

Sincerely yours, 
 

 
 
 
Joe Morrow 
Managing Director 
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Appendix K 
LIST OF PERSONS PROVIDING WRITTEN COMMENTS 





 

 

 

 

 

 

 

Name  Organization 

Chad E. Hablinski, P.E.  Costello Engineering & Surveying 
Nancy Carter  The Muller Law Group, PLLC 
Michael R. Willis  Sanford Kuhl Hagan Kugle Parker Kahn LLP
E Joyce Iyamu  City Attorney, City of Missouri City 
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