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Executive Summary 

ES 1 Introduction 

This study was commissioned by the Riverbend Water Resources District (RWRD) to identify a potential 
new water treatment plant site and a raw water intake site on Lake Wright Patman.  The study also 
presents the costs of developing a new 20 mgd water treatment plant and raw water intake system to 
replace the system that has become known as the Member City System.  The study was funded in part by 
a grant from the Texas Water Development Board and in part by the RWRD. 

The water supply system that has become known as the Member City System was constructed in the 
1960s.  This Member City System includes a raw water intake and pump station on Lake Wright Patman, 
the New Boston Road Water Treatment Plant, a raw water pipeline that conveys water from the lake to 
the water treatment plant, and a Member City Pipeline that delivers treated water to the various member 
cities.  The system is operated by Texarkana Water Utilities for the benefit of the member cities that 
include Texarkana, Texas, Avery, Annona, Dekalb, Hooks, Maud, Nash, New Boston, Red River 
Redevelopment Authority (TexAmericas Center), Red Water and Wake Village.   This system has served 
the community well for the past 50 years, but many components are in need of replacement.  The RWRD 
Member City System should be improved to provide a long term solution to the North East Texas area’s 
water supply needs, providing high quality water that meets current rules and guidelines while allowing 
for expansion to meet future growth and the flexibility to meet future water quality rules.       

The RWRD was created by the Texas Legislature in 2009 to provide more governance for the group that 
had become known as the “Member Cities”.  RWRD is authorized to provide water supply and potentially 
other services to its member cities and possibly other entities in Bowie County, Texas and surrounding 
counties.   

This Phase 3 Study is the third phase of studies commissioned by the RWRD relating to its future water 
supply.  CH2MHILL and MTG Engineers and Surveyors (MTG) completed two previous studies for the 
RWRD.  The scope of work for the first study was to become familiar with the newly formed district and 
the water supply issues facing it.  There was no deliverable associated with the Phase 1 Study.  The Phase 
2 Study recommended that RWRD construct a new 20 mgd (expandable to 60 mgd) water treatment 
plant.1  The recommended plant is to use a treatment process consisting of coagulation, clarification, 
ozonation, and biological filtration.  The Phase 2 Study also recommended that the Riverbend Water 
Resources District construct a new raw water intake in a deeper area of Lake Wright Patman. 

Previous Studies by HDR Engineering, completed for Texarkana Water Utilities, recommended that the 
New Boston Road WTP be renovated new membrane filters constructed to replace the existing 
multimedia gravity filters.  The HDR Study also recommended minor “short term” improvements at the 
Lake Wright Patman Raw Water Pump Station.  The HDR Study did not address current or future 

                                                            
1 CH2MHILL and MTG Engineers and Surveyors, Riverbend Water Resources District Water Supply System Phase 2 
Study, XXX 
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expansion of the New Boston Road WTP or replacement of the raw water intake and pump station as 
these improvements were not within the scope of the HDR Study2.  

The scope of this study is limited to the RWRD Member City System, and it identifies improvements to 
the system that will assure a long term high quality water supply to the members of the Riverbend Water 
Resources District. 

ES 2 Existing RWRD Member City System 

Previous studies completed by CH2M HILL and MTG Engineers and Surveyors for the RWRD and by 
HDR Engineers commissioned by Texarkana Water Utilities have identified concerns and needed 
improvements to the existing RWRD Member City System.  These concerns were primarily related to the 
age and long term reliability of the system and included: 

 The raw water intake in Lake Wright Patman is in shallow water (approximately five feet of 
water above the top of the intake at the lowest conservation pool level) thus preventing the 
Member Cities from accessing their full water rights from Lake Wright Patman 

 The raw water pump station is over 60 years old and in need of renovation or replacement.  
Replacement is more desirable to provide a deeper structure that can access the Member Cities’ 
full water rights from Lake Wright Patman. 

 The raw water pipeline from the raw water pump station to the New Boston Road WTP has 
diminished capacity due to increased friction.  HDR Engineers recommended restoring that 
capacity by cleaning the pipe and replacing the raw water pumps, but the structural integrity of 
the pipe will have to be tested and validated to confirm that the pipe will withstand the higher 
operating pressures long term. 

 The New Boston Road WTP is also over 60 years old and in need of renovation or replacement.  
The existing process does not adequately address frequent taste and odor issues originating from 
algae blooms in Lake Wright Patman.  The existing plant also produces water that does not 
reliably meet the disinfection by-product rule.  Maintenance of disinfection residuals are also a 
concern in the remote areas of the distribution system.  The plant is configured in such a way 
that makes renovation of the filters and pump stations very difficult without long term shut 
downs and does not lend it to being expanded. 

 The RWRD Member City Water Transmission system is reported to be in good condition and 
has the capacity to meet the Member Cities’ immediate needs.  Some sections may need 
additional capacity if additional members or customers are added to the system. 

ES 3 Project Requirements 

The proposed system should be planned to provide a cost effective and reliable water supply for all of the 
Member Cities.  The system should be expandable so that it can supply the projected growth for the 
Member Cities and that of any new members or customers that join the system.  To this end, the baseline 
initial capacity of the system will be planned for 20 mgd, but alternatives, with costs, will be presented for 
25 mgd and 35 mgd.  The system will be planned for an ultimate capacity of 60 mgd which will meet the 

                                                            
2 HDR Engineering, Inc.; Evaluation of Lake Wright Patman Regional Water Facilities; June, 2010 
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needs of an equivalent population of 200,000, assuming a per capita consumption of 150 gallons per 
capita per day and a 2 to 1 peaking factor. 

ES 4 Water Quality Goals and Process Recommendations 

The proposed system should be planned to meet the current and reasonably anticipated Federal and State 
Drinking Water rules.  The existing New Boston Road Water Treatment Plant has experienced issues with 
disinfection by-products and high filter turbidities in the past. This plant was designed to meet different 
treatment requirements than those now required by the regulatory agencies.  In addition, the water 
treatment process should be designed to address the taste and odor issues that have historically plagued 
the existing New Boston Road Water Treatment Plant.  These issues should be specifically addressed in 
the water treatment process planning. 

The treatment process selected in the Phase 2 study is shown in Figure ES-01.  The process was selected 
based on a cost-benefit analysis using Decision Science techniques.  . 

 

FIGURE ES-01 

 

 
 
These unit processes include ozonation and biologically active carbon (BAC) filters.  Both of these 
processes have been successfully applied in waters with characteristics similar to that found in Lake 
Wright Patman to address taste & odor concerns, high disinfection by-product concentrations and 
concerns with maintaining disinfection residuals.  Enhanced coagulation coupled with ozonation and 
BAC filters is a proven multi-barrier process to remove total organic carbon (TOC), a precursor to 
disinfection by-products.  Ozonation coupled with BAC filters is also a proven process to remove taste & 
odor compounds to levels below human perception thresholds and to produce water with a stable 
disinfection residual.  The recommended process was tested by CH2M HILL using Lake Wright Patman 
water and found capable of producing a water quality that meets the objectives of the Riverbend Water 
Resources District. 

ES 5 Raw Water Pump Station and Intake Site 

Studies by Freese and Nichols indicate that Lake Wright Patman needs to operate down to its silt pool 
elevation (215.25 feet NAVD) for the Member Cities to have access to their full water rights in the lake.3  
The location of the existing raw water intake does not allow for reliable operations down to this level, 
despite previous and currently planned dredging at this location.  A new location, shown on Figure ES-02 
provides water as deep as 204 feet mean sea level (msl) thus providing the Member Cities access to their 
full water rights.   

                                                            
3 Freese & Nichols; System Operation Assessment of Lake Wright Patman and Jim Chapman; January 2003 
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The design concept recommended for the new raw water intake and pump station is similar to the existing 
system, a raw water conduit extending out into the lake to a point where the desired intake elevation is 
above the lake bottom elevation and a raw water pump station located on the shoreline using multiple 
vertical pumps in a wet well configuration.  The raw water conduit will require excavation of the lake 
bottom so that the conduit can be installed at a maximum elevation of 204 feet msl.   
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ES 6 Water Treatment Plant Site  

The water treatment plant site, be it the existing site on New Boston Road or a new site, should have 
certain characteristics that allow for the efficient development and operation of a water supply system for 
the Member Cities of the Riverbend Water Resources District.  The following summarizes those criteria: 

 Site Suitability – The site should have usable sufficient area to efficiently develop a 60 mgd water 
treatment plant; therefore, the site should have approximately 50 usable acres (30 acres if off-site 
disposal of sludge through the sanitary sewer system is an option).  The site should be rectangular 
with a length to width ratio of no more than 3 to 1.  The site should be gently sloping with grades 
of one to five percent.  The site should not be encumbered by floodplains, drainage ways that 
convey off site water, or any other constraints to efficiently developing the site as a water 
treatment plant.  

 Accessibility – the site should be accessible to the raw water supply source, Lake Wright Patman.  
Accessibility to raw water supply does not imply that the site should be adjacent to the lake, but it 
should be in the proximity to a direct line between the raw water source and the existing RWRD 
Member City Treated Water Transmission Pipeline so that development of the water supply will 
not require unnecessary lengths of pipeline, either raw water or treated water.  The site should 
also be accessible to major roadways to facilitate delivery of construction materials and water 
treatment supplies, and to reliable electrical power for energy for the water treatment plant. 

 Environmental – The site should not include any environmentally sensitive areas such as critical 
habitat for threatened or endangered species, wetlands or culturally significant sites. 

 Community Concerns – The site should be consistent with existing and planned land uses (noise, 
lighting and chemical storage), zoning, and should not create a traffic nuisance from construction 
and/or operations traffic.   

The size of the site was based on the land area required to accommodate the projected maximum future 
capacity of the plant (60 mgd) with the processes anticipated to treat Lake Wright Patman water. Using 
the design criteria required by the Texas Commission on Environmental Quality (TCEQ) for water 
treatment plant design, the estimated minimum area required for the treatment facilities is 50 acres. 
Depending upon the topography of the land, existing easements or floodplains, and the configuration of 
the facilities, a larger area may be required. A larger site would provide additional area for a buffer zone 
between the plant and adjacent neighborhoods as well as improve on-site aesthetics and provide room for 
future treatment processes should future regulations or source water quality changes require additional 
treatment. 

Based on the above criteria, and anticipated land availability a total of six sites were selected for 
evaluation.  These were: 

 Site 1A – The New Boston Road WTP (may require expansion of the site to allow plant 
expansion) 

 Site 1B – Along the Jarvis Parkway corridor near its intersection with the existing member cities 
raw water main 

 Site 2A – Property owned by the City of Wake Village on FM 2148 
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 Site 2B – Along the FM 2148 corridor and slightly north and west of Site 2A as an alternative in 
the event that the Wake Village property is unavailable or improperly configured. 

 Site 3 – Property owned by the TexAmericas Center in the former Lone Star Army Ammunition 
Plant (formerly Red River Redevelopment Authority) along Bowie County Parkway (former 
Central Avenue) 

 Site 4 – Property owned by the TexAmericas Center in the southwest corner of the former Lone 
Star Army Ammunition Plant and contiguous to the Red River Army Depot. 

The location of these sites is shown in Figure ES-03. 

The candidate sites were objectively evaluated against the established site criteria to identify the most 
desirable site.  Site number 3 scored the best of the six sites and is recommended.  Site selection was 
heavily impacted by construction and operation costs associated with raw and finished water pipeline 
lengths as well as neighborhood considerations associated with site location and the need for mitigation of 
wetlands or floodplain. 

The existing New Boston Road Plant site was found to have a number of constraints that made it less 
desirable than the recommended site.  Much of the existing plant site lies in the floodplain and some 
portions in the floodway.  A map of the New Boston Road Plant site with the floodplain limits overlaid is 
shown in Figure ES-04. Mitigation of these constraints resulted in the need to acquire a number of 
residential lots to construct the new water treatment units.  The cost and social impacts of such a 
configuration made the further development of the New Boston Road plant site not feasible. 

ES 7 Connection to RWRD Member City Water Transmission System 

The Riverbend Water Supply System should be planned to provide a safe and reliable water supply to 
each of the District’s members and their customers at an affordable cost.  The critical parameters that 
must be met include system pressure throughout the system and water quality at each delivery point.  
Meeting these parameters at an affordable cost requires that the system be planned so that it can operate 
efficiently through the reasonably anticipated operating scenarios.  

The existing water transmission system operates at the Texarkana Water Utilities (TWU) retail system 
pressure gradient which is more than adequate to deliver water to Annona, the most remote RWRD 
Member City.  The TWU is a jointly operated water department of the Cities of Texarkana, Texas and 
Texarkana, Arkansas.  The system could be more efficiently operated if the bulk of the system (west of 
FM 2253) were disconnected from the TWU system and allowed to operate at a minimum pressure of 25 
pounds per square inch (psi) or the pressure required to service each delivery point, whichever is less.  
This is the most efficient location to separate the TWU system from the RWRD Member City System and 
a location that minimizes impacts to the two systems and gains the maximum benefits.  This location does 
leave some overlap between the two systems in that water delivered to Nash and Wake Village will still 
be conveyed through a part of the TWU system.  This approach is possible because the RWRD Member 
City System is not a primary fire protection system.  The fire protection outside of the TWU system is 
provided by the member cities own water distribution systems.  The benefit of this new configuration is 
the members will only have to pay for the energy to deliver the water at the specific pressures required to 
meet system requirements.  Under this configuration, the TWU system will still operate at its current 
system pressure.  The full implementation of this approach is subject to further analysis and assessment 
during the design development phase.  
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Figure ES-05 is a schematic of the recommended connection to the RWRD Member City Water 
Transmission System.  This configuration isolates the TWU system from the system that delivers water to 
all members west of FM 2253.  Nash and Wake Village will continue to be served from the TWU system.  
Water flow through their meters will need to be subtracted from the TWU delivery meter reading to 
determine the quantity of water delivered to TWU.  By isolating the TWU system, the pressure in the 
remainder of the RWRD Member City System can be reduced to a level that meets the specific 
requirements to deliver water to each member and maintain a minimum system pressure of 25 psi.  This 
configuration also isolates every RWRD Member City, including TWU, from the RWRD Member City 
System thus protecting the water quality in the system; however, the system has the flexibility, through 
valve-controlled interconnections, to operate at the higher pressure should the need arise. 

ES 8 Implementation 

Permits & ROW - Development of the new water supply system for the RWRD will require some 
permits to be secured.  The City of Texarkana holds water rights permit number CA 4836 which grants 
the City 45,000 acre-feet per year from Lake Wright Patman for municipal use and another 135,000 acre-
feet per year for industrial uses.  The quantity of raw water for municipal uses is more than enough to 
support a 60 mgd water treatment plant assuming a 2 to 1 peaking factor; therefore, the quantity of water 
available is sufficient for the District’s needs in the foreseeable future.  If the raw water intake location is 
changed, a minor permit amendment will be required to designate the new intake point.  Such an 
amendment is typically an administrative procedure. 

Construction of the raw water intake will require a Section 404 permit from the US Army Corps of 
Engineers (USACE), but the scope of the project will most likely fall under a Regional General Permit.  
Additionally, Lake Wright Patman is owned and operated by the USACE and the raw water pump station 
will potentially be located on USACE property.  The Operations Division of the USACE will require 
review and approval for any construction in the lake and will require an agreement to construct facilities 
on USACE property.   

The recommended water treatment plant site is located within the Tex Americas Center.  The adjacent 
land uses and zoning are both industrial/commercial.  The proposed water treatment plant is consistent 
with the adjacent land use and zoning so no zoning changes will be required.  The land for the water 
treatment plant will have to be acquired from the Tex Americas Center. 

Much of the recommended raw water and treated water pipeline routes are along existing public right-of-
way, but there are short segments where right-of-way will need to be purchased.   

Both the water treatment plant and the raw water pump station will require significant amounts of reliable 
electrical power.  To assure reliability, both facilities should have either redundant power feeds at or a 
robust single power feed with local back-up power generation on site.   
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Schedule - The development of the new water supply for the RWRD is anticipated to take 
approximately 39 months as outlined below: 

 Preliminary Design,– 6 months 

 Final design – 6 months 

 Right-of-way acquisition, and permit approvals – 12 Months (concurrent with preliminary & final 
design) 

 Construction – 24 months 

 Start-up and commissioning – 3 months 

Cost Projections - Major costs for this project consist of land/right of way acquisition, intake facilities, 
raw water transmission lines, water treatment facilities, finished water transmission lines, and 
professional services including engineering, land acquisition assistance, surveying, geotechnical, and 
ecological evaluations.  A brief summary of expected costs in each of these areas is described below. 

Land Acquisition/Right of Way – Land costs will vary based on the site selected as described in the 
Section 6 – Water Treatment Plant Site.  Typical, land costs for the Texarkana area are $10,000 per acre. 
Except for Site 1, the land costs for each of the prospective WTP sites are anticipated to be at or below the 
average cost.  Due to the high number of residences requiring purchasing for Site 1, land costs are 
anticipated to be significantly more than the average cost.  The anticipated average cost for a 50-acre 
plant site will be $500,000. 

Pipeline right-of-way costs can also vary considerably from near zero for existing right-of-ways to 
$60,000 per 1000 linear feet for right-of-ways through developed areas.  Using a typical mixture of 
existing, rural, and developed areas where the pipelines will be installed indicates that right-of-way costs 
on this project will average about $15,000 per 1000 linear feet of pipe.  Total cost for right-of-way 
acquisition will vary based on the expected length of the required pipeline which is dependent on the 
intake and WTP sites selected. 

Construction Costs Basis – Construction costs were developed using CH2M HILL’s construction cost 
database and CH2M HILL’s proprietary CH2M HILL Parametric Cost Estimating System (CPES).  The 
purpose of CPES is to generate quick, relatively accurate, and detailed cost estimates at the conceptual 
stage of a project, before little or any design work has taken place. The system contains many “mini-
models” or cost estimates of facilities that are based on real projects. These mini-models have 
relationships (or algorithms) built into them that allow the system to adjust their costs based on project-
specific information supplied by the user.  This system takes actual cost data from the construction of 
water treatment facilities across the country and develops standard layouts and associated costs for each 
of the unit processes under consideration. This tool is useful in developing conceptual layouts and budget 
level costs and for comparing various treatment alternatives. In Phase 2 of this project, CPES was used to 
evaluate the anticipated costs of treatment alternatives and was used to help select the process with the 
lowest cost-benefit ratio.  Contingencies are included in the construction costs. 

Intake Facilities – The costs for the intake facilities include the construction costs for the raw water intake 
and the raw water pump station.  The intake pipeline and the raw water pump station structure will be 
designed and constructed to accommodate the ultimate capacity of the system (60 mgd) plus an additional 
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5 mgd for industrial customers, but the equipment installed in the pump station will only be designed to 
match the water treatment plant capacity. Plus the 5 mgd for industrial customers  

Raw Water Transmission Lines – The costs for the raw water pipeline include construction costs for a raw 
water pipeline.  The costs assume the initial capacity of the pipeline will be one-half the ultimate water 
treatment plant capacity (30 mgd) plus 5 mgd for future industrial customers.  A second parallel pipeline 
will have to be constructed when the Water Treatment plant is expanded beyond 30 mgd.  The costs also 
assume that Water Treatment Plant Site 3 is the selected plant site 

Water Treatment Facilities - The costs for the water treatment plant include the costs for the unit 
processes discussed in Section 4 of this report including sludge lagoons. Costs for plant capacities of 20 
mgd, 25 mgd and 35 mgd are presented for information purposes.  A plant capacity of 20 mgd will be 
required to replace the capacity of the existing New Boston Road WTP.     

Finished Water Transmission Lines – The costs for the finished water pipelines include the costs of the 
pipeline that connects the water treatment plant to the RWRD Member City System.  The pipeline 
construction costs are based on a capacity that is 1.25 times the water treatment plant capacity to allow for 
some diurnal peaking. 

Professional Services – Professional services include engineering and other professional services to 
complete planning, permitting, and design of the new water supply facilities.  

Summary of Anticipated Costs – A summary of estimated costs for each factor is shown below in Table 
ES-01.  These should be considered budget level costs with a level of accuracy of +/- 20%.  Costs are 
assuming that the highest ranking site in the site selection process (Site 3) is used. 

Table ES-01 Projected Costs of Water Supply System 

 20 mgd 25 mgd 35 mgd 
Land Acquisition/ROW $500,000 $500,000 $500,000
Intake Facilities $13,800,000 $14,000,000 $14,500,000
Raw Water Pipelines $20,710,000 $20,710,000 $20,710,000
Treatment Plant $52,350,000 $57,900,000 $69,560,000
Treated Water Pipelines $6,400,000 $6,400,000 $6,400,000
Professional Services $9,280,000 $9,890,000 $11,080,000
Total $103,040,000 $109,400,000 $122,750,000
 

Treatment plant costs could be reduced by deferring the construction of the ozone facilities until a later 
date.  It is anticipated that this deferral would reduce the initial capital cost by about $12M. This deferral 
would have a significant impact on finished water quality, however.  Taste and odor removal would go 
from excellent to poor, TOC removal would go from excellent to moderate, and pathogen removal would 
go from good to moderate.  Current water quality regulations will still be met but there will be less ability 
to meet potential future regulations without the ozone. 

The projected costs are significantly higher than HDR Engineering’s projected cost to replace the filter 
units at the New Boston Road WTP because the two projections are for projects that are not equal in 
scope or value to the Member Cities.  The Scope of the HDR project is to install new membrane filters at 
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the New Boston Road WTP to replace the existing granular media filters, repair the existing flocculation 
sedimentation basins, and add powdered activated carbon facilities at the raw water pump station.  The 
limitations of the HDR Engineering scope are due to the limited focus of the HDR Engineering study as 
directed by Texarkana Water Utilities. These improvements address only the most urgent needs for the 
water supply system.  The following table (Table ES-02) compares the scope and benefits of the two 
projects: 

Table ES -02 Comparison of Scope and Benefit of Water Supply System Improvements 

Scope Item HDR Project CH2M HILL  Project Benefit 
Replace raw water Intake 
& pump station 

Not Addressed New raw water intake and 
pump station in deeper 
water 

Allows for Member Cities 
to access full water rights 
in Lake Right Patman.  
Replaces 50 year old pump 
station equipment.  Both 
resulting in a more reliable 
water supply 

Replace raw water 
pipeline.  

Recommends cleaning, 
inspection of air releases 
valves and operating at 
higher pressures to restore 
capacity.   

New raw water pipeline 
with capacity to one-half 
the ultimate WTP 
capacity.  Provides right-
of-way to add a second 
pipeline in the future when 
the system requires 
expansion  

Addresses the unknown 
structural condition of the 
existing raw water 
pipeline, provides more 
reliability and capacity for 
expansion of the water 
supply system.  Also 
provides some excess 
capacity for industrial raw 
water sales in the interim 
thus increasing system 
revenue. 

Replace New Boston Road 
WTP 

Recommends new 
membrane filters, repairs 
to existing 
flocculation/sedimentation 
basins and chemical feed 
equipment.   

Recommends a new water 
treatment plant on a new 
site with room to expand 
the plant to 60 mgd.   

The new water treatment 
plant will have a modern 
treatment process that can 
efficiently address the past 
water quality concerns 
from the New Boston 
Road WTP and meet 
current and projected 
water quality rules.  The 
new plant site allows for 
expansion to promote 
growth in Northeast Texas.  

RWRD Water 
Transmission Pipeline 

Recommends replacement 
of high service pumps 

Recommends new 
pumping facilities along 
with a reconfiguration of 
the RWRD Member City 
Transmission Pipeline  

Provides an expandable 
pump station to meet 
growth in the system.  
Isolates the RWRD 
Member City System from 
the Texarkana Water 
Utilities water distribution 
system offering more 
energy efficient operation 
and better metering of 
water use by the members. 
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Project Funding Options 

There are a number of possible funding options for proposed improvements.  Historically utilities have 
sold revenue bonds that are supported by revenues from future rates.  The estimated annual debt service 
assuming a 30 year finance period and a four percent interest rate is $6,000,000.  Additionally there are a 
number of funding vehicles available from the Texas Water Development Board that could reduce the 
annual costs of financing the system.  These vehicles include: 

 Drinking Water State Revolving Fund – a loan program that allows communities to take 
advantage of the State credit rating. 

 State Participation Program – a program where the State finances a project.  The payments for 
future capacity are deferred and owned by the State until the capacity is needed by future growth.  

 Water Infrastructure Fund – Subsidized and deferred funding for water supply projects 

Next Steps 

This report provides the RWRD with basic information necessary to decide whether or not to proceed 
with developing a new water supply system to replace the aging Member City System.  To proceed, the 
RWRD needs to establish a basis to finance the project.  That basis will require contracts with the 
member cities to purchase water at a fixed rate basis.  With water supply contracts in hand, RWRD can 
then secure funding to begin development of the project.  
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Section 1 
Introduction 

1.1 Background 

The water supply system that has become known as the Member City System was constructed in the 
1960s.  This Member City System includes a raw water intake and pump station on Lake Wright Patman, 
the New Boston Road Water Treatment Plant, a raw water pipeline that conveys water from the lake to 
the water treatment plant, and a Member City Pipeline that delivers treated water to the various member 
cities.  The system is operated by Texarkana Water Utilities for the benefit of the member cities that 
include Texarkana, Texas, Avery, Annona, Dekalb, Hooks, Maud, Nash, New Boston, Red River 
Redevelopment Authority (TexAmericas Center), Red Water and Wake Village.          

The Riverbend Water Resources District (RWRD) was created by the Texas Legislature in 2009 to 
provide more governance for the group that had become known as the “Member Cities”.  These member 
cities (listed above) are the beneficiaries of the water supply from the water supply system known as the 
Member City System.  RWRD is authorized to provide water supply and potentially other services to its 
member cities and possibly other entities in Bowie County, Texas and surrounding counties.   

 

The RWRD Member City System was constructed in the 1960s and has served the community well for 
the past 50 years, but many components are in need of replacement.  Specific concerns that the new 
system is intended to address include: 

 Plan for a water supply that will support projected increases in both municipal water use and 
industrial water use from projected growth in the Northeast Texas area. 

 Lake Wright Patman is a relatively shallow lake and the raw water intake for the RWRD Member 
City System is located at an elevation of 210 feet mean sea level (msl).  The intake experiences 
vortices and diminished capacity when the lake level drops below 220 feet msl a condition that 
occurs with some frequency.  An intake system should be planned to take advantage of more of 
the usable volume of Lake Wright Patman to assure water supplies through a severe drought and 
provide the Member Cities access to their full permitted water right. 

 The raw water pump station is 50 years old and in need of replacement.  The pumping equipment 
and the pump station structure should be compatible with the improvements to the raw water 
intake so that the two components can work as a system to assure a reliable water supply through 
a severe drought. 

 The raw water pipeline between the raw water pump station and the New Boston Road Water 
Treatment Plant will not support a plant capacity in excess of 20 million gallons per day (mgd).  
The Phase 2 study identified an initial water treatment plant capacity of 20 mgd and an ultimate 
capacity of 60 mgd.  The raw water transmission pipeline capacity to support the water treatment 
plant will likely be constructed in phases, but the initial phase should at a minimum reliably 
support the initial water treatment plant capacity plus an expansion to 30 mgd. 

 The New Boston Road Water Treatment Plant, with a current capacity of 20 mgd, is 50 years old. 
Much of its equipment is in need of replacement and was designed with treatment processes that 
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do not meet current regulatory guidelines.  The configuration of the plant makes a thorough 
renovation unfeasible and does not allow sufficient area to add treatment capacity. 

 The existing water treatment process does not adequately address the taste and odor issues that 
result from algae blooms in Lake Wright Patman.  Disinfection by-products and maintenance of 
disinfection residuals have also been concerns that need to be addressed.  The Phase 2 study 
recommended replacing the existing New Boston Road Water Treatment Plant with a new 20 
mgd plant, but did not specify a specific site.   

 The existing RWRD Member City Water Transmission System appears to be in acceptable 
condition, but some remote segments will need additional capacity as additional members or 
customers are added to the system. 

Texarkana Water Utilities operates the Member City System for the benefit of the Member Cities, 
Texarkana, Texas, Avery, Annona, Dekalb, Hooks, Maud, Nash, New Boston, Red River Redevelopment 
Authority (TexAmericas Center), Red Water and Wake Village.  Texarkana Water Utilities also operates 
the water distribution system for Texarkana, Texas and Texarkana, Arkansas and a separate water supply 
system that draws water from Millwood Lake in Arkansas.  The Millwood system includes a raw water 
intake in Millwood Lake, and a water treatment plant known as the Millwood Water Treatment Plant.  
While Texarkana, Texas and Texarkana, Arkansas are both beneficiaries of the Millwood water supplies, 
the remaining member cities are not currently authorized by contract or law to benefit from Millwood 
water supplies.  Therefore the focus of this report is limited to improving the water supply from Lake 
Wright Patman.  It is recommended that the Millwood supply and the Lake Wright Patman supply both be 
maintained in a sustainable condition to assure a reliable long term water supply for the region. 

1.2 Purpose & Scope of Study 

This study was commissioned by the RWRD to identify a potential new water treatment plant site and a 
raw water intake site on Lake Wright Patman.  The study also presents the costs of developing a new 20 
mgd water treatment plant and raw water intake system to replace the system that has become known as 
the Member City System.  The study was funded in part by a grant from the Texas Water Development 
Board and in part by the RWRD. 

This study identifies improvements to the “RWRD Member City System” that will assure a long term 
water supply to the members of the Riverbend Water Resources District.  The existing “RWRD Member 
City System” is defined as the Lake Wright Patman Raw Water Intake and Pump Station, the raw water 
transmission pipeline between the raw water pump station and the water treatment plant, the New Boston 
Road Water Treatment Plant and the RWRD Member City Water Transmission System.  The scope of the 
study is limited to the RWRD Member City System. 

This study is the third phase of studies commissioned by the RWRD relating to its future water supply.  
The Phase 2 Study recommended that RWRD construct a new 20 mgd (expandable to 60 mgd) water 
treatment plant.4  The recommended plant is to use a treatment process consisting of coagulation, 
clarification, ozonation, and biological filtration.  The Phase 2 Study also recommended that the 

                                                            
4 CH2MHILL and MTG Engineers and Surveyors, Riverbend Water Resources District Water Supply System Phase 2 
Study, XXX 
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Riverbend Water Resources District construct a new raw water intake in a deeper area of Lake Wright 
Patman.   

The objectives of the Phase 3 Study are: 
 
1) Identify a specific location for the new raw water intake and pump station, develop a conceptual layout 
for the facilities, quantify land requirements, determine support facility needs such as access and power, 
and identify permit requirements for the new facility. 

2) Identify a specific site for the new water treatment plant, validate the conceptual process design 
assumptions, develop a conceptual site plan, quantify land requirements, determine support facility needs 
such as access and power, and identify permit requirements for the new facility.   

3) Identify a preliminary raw water transmission pipeline route that connects the raw water pump station 
to the water treatment plant and identify permit requirements for the new pipeline. 

4) Identify a preliminary treated water transmission pipeline route from the new water treatment plant to 
the existing RWRD Member City Water Transmission System; develop conceptual site plan for finished 
water storage system, high service pumping system, metering system and connection to the RWRD 
Member City System and identify permit requirements for the new facilities.  

5) Complete a hydraulic analysis of the transmission system to the Member Cities Water Transmission 
System to determine if any sections need replacement or enhancements to provide sufficient capacity to 
supply Member Cities and any potential future customer cities.  
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Section 2 
Existing RWRD Member City Water Supply System 

2.1 Lake Wright Patman Raw Water Intake and Pump Station 

The existing Lake Wright Patman Raw Water Intake is located in the northeast quadrant of Lake Wright 
Patman.  Figure 2-01 illustrates the location of the existing raw water intake and raw water pump station.  
Figure 2-02 illustrates a profile of the existing raw water intake conduit between the intake and the pump 
station5.  According to the original plans for the intake and pump station, the raw water intake conduit 
extends approximately 250 feet into the lake from the raw water pump station.  The raw water conduit is a 
double barrel box with each chamber measuring 5 feet wide by 5.25 feet and set at a flow line elevation of 
210.0 feet mean sea level (msl).  A channel was excavated at an elevation of 207 feet msl with a 20 foot 
bottom width and 3 to 1 side slopes from the end of the conduit for a distance of 200 feet.  

Lake Wright Patman operates according to a “Rule Curve” that dictates that the conservation pool of the 
reservoir vary seasonally.  The conservation pool is defined as the maximum daily operating level for the 
reservoir.  Water stored above the conservation pool is considered to be stored in the “Flood Pool” and 
should be released from the reservoir as soon as practical without causing damage downstream. During 
normal operations, the actual water level in the reservoir will drop below the conservation pool as water is 
used from the water supply storage pool.  From November to April the conservation pool is set at 220.6 
feet NVGD.  Between April 1 and June 1 the conservation pool is allowed to increase to 227.5 feet 
NVGD and then between June 1 and October 1 the conservation pool is lowered slowly to 221.2 feet 
NDVG and then back to 220.6 feet NVDG on November 1.6   

As noted above, the intake conduit is shown in original plans to be set at a flow line elevation of 210 feet 
msl with an internal height of 5.25 feet making the top of the intake at an elevation of 215.25 feet msl.  
This elevation is only 5.35 feet below the minimum conservation pool elevation.  If the level of Lake 
Wright Patman drops significantly below the minimum conservation pool of 220.6 feet msl, the intake 
will begin to experience a phenomenon called vortexing where whirlpools form above the intake and 
introduce air into the intake pipe.  The introduction of air into the intake system interferes with the normal 
operation of the intake conduit and the pumps.  As the lake level drops closer to the intake elevation, the 
vortexing phenomenon is exacerbated to a point that the system capacity is diminished.  The vortexing 
phenomenon has been reported to occur on numerous occasions in the recent past. 

The solution to the vortexing issue is to maintain a higher lake elevation or lower the intake.  Raising the 
conservation pool of Lake Wright Patman has been suggested as an alternative to increase water supplies 
in Northeast Texas, but doing so would not be the ultimate solution to the intake vortexing.  The 
implementation of a higher conservation pool does not assure the lake levels will not drop to the critical 
levels in the future during a drought thus leaving the water supply system short of capacity at its most 
vulnerable period. 

                                                            
5 Freese and Nichols; Texarkana Water Works Improvements, Lake Texarkana Pump Station Vicinity Map and 
Miscellaneous Details; April 1957. 
6 Freese & Nichols; System Operation Assessment of Lake Wright Patman and Jim Chapman; January 2003 
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Extending the current intake to a deeper elevation is also not feasible.  Such an extension would require 
3000 feet of pipe.  Even with such an extension, the existing conduit with its elevation of 210 feet msl 
will still limit operating level of the lake to the 216 feet to 217 feet msl levels leaving a significant 
quantity of water in the lake inaccessible to Member Cities. 

The most feasible solution is to identify an intake location with deeper water near the shore so that a 
system can be installed that can take advantage of a larger volume of water in Lake Wright Patman and be 
less susceptible to future siltation. 

2.2 Raw Water Transmission Pipeline 

The existing raw water transmission pipeline conveys raw water under pressure from the raw water pump 
station to the New Boston Road Water Treatment Plant.  The pipeline is a 33-in. diameter pretensioned 
concrete cylinder pipe that extends slightly over 9 miles.  The pressure class of the pipe varies from 100 
pounds per square inch (psi) near the water treatment plant to 150 psi near the raw water pump station.  
The pipeline was designed for a capacity of 24.5 mgd using a Hazen-Williams “C” fiction factor of 130.  
Recent tests indicate a “C” factor of approximately 93 and a capacity of 19.6 mgd.7  

The Engineering firm of HDR suggested the capacity of the system could be increased to as much as 25 
mgd and possibly 30 mgd by changing the raw water pumps and cleaning and inspecting the pipeline.8  
These conclusions were apparently drawn without the benefit of any internal inspection or testing of the 
existing pipeline to determine if the “C” value could be significantly increased and maintained at a higher 
value. These assumptions should be verified by field test to actually determine if the pipeline structure is 
sufficiently sound to withstand the higher pressures that result from operating at the higher flow rates. 

Given the age, capacity and condition of the existing pipeline as described in the HDR study it is 
reasonable to assume that the existing pipeline should not be considered as a long term component of the 
future RWRD Member City System.  However, the pipeline might be considered as an alternative for a 
short term component provided inspections and testing validates its condition.  

2.3 New Boston Road Water Treatment Plant 

The New Boston Road Water Treatment Plant is located on New Boston Rd. (U.S. 82) approximately 2 
miles east of U.S. 59.  Figure 2-03 illustrates the location of the New Boston Road Water Treatment 
Plant.  The plant was constructed in the 1950’s with a capacity of 18 mgd using conventional 
flocculation/sedimentation/granular media filtration.  The last major upgrade to the facilities was 
completed in the 1970’s.  The current water treatment process has approached, but not exceeded, 
regulatory water quality requirements by periodically exhibiting high filtered water turbidities and 
disinfection by-product concentrations that approach regulatory limits.9  Additionally water treatment 
from the New Boston Road Plant is reported to exhibit unpleasant tastes and odors.   

  

                                                            
7 HDR Engineering, Inc.; Evaluation of Lake Wright Patman Regional Water Facilities; June, 2010 
8 HDR Engineering, Inc.; June 2010 
9 HDR Engineering, Inc.; June 2010 
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Many of the physical facilities at the New Boston Road Water Treatment Plant are from the original 
construction in the 1950’s or from the expansion in the 1970’s.10  A visual inspection of the plant revealed 
that much of this equipment as well as the treatment structures are in a deteriorated condition.  Structures, 
including the sedimentation basins exhibit deteriorating concrete, cracks and leakage.  The filter complex 
valves and piping are also in a state of deterioration and configured in such a way that the entire water 
treatment plant would have to be shut down for an extended period of time to implement significant 
improvements. 

The New Boston Road Water Treatment Plant site is severely constrained by floodplain issues.  Much of 
the existing plant is located within the floodway of floodplain as shown in Figure 2-04.  Any renovation 
or expansion on this plant site will need to address these issues. 

In summary, the existing New Boston Road Water Treatment Plant is in need of replacement.  Regulatory 
changes require improved finished water quality that is difficult to obtain from the current treatment 
processes.  In addition, the condition of the structures and equipment are in such a state of deterioration 
that replacement, either on the existing site with floodplain mitigation or on a new site, is the only feasible 
option. 

2.4 RWRD Member City Treated Water Transmission Pipeline 

The RWRD Member City Treated Water Transmission Main extends from the New Boston Road Water 
Treatment Plant westward along New Boston Road (U.S. 82) to Annona.  The RWRD Member City 
Treated Water Transmission System also includes two spurs that extends south from New Boston Road 
through the Red River Army Depot and serves Maud and Redwater.  The New Boston Road pipeline 
varies in size from 33-inches in diameter at the New Boston Road Water Treatment Plant to 10-inch in 
diameter beyond De Kalb.  The New Boston Road pipeline between the New Boston Road Water 
Treatment Plant and FM 2253 where it connects with a Texarkana Water Utilities water distribution main 
is an integral part of the Texarkana Water Utilities water distribution system.  Beyond FM 2253, the New 
Boston Road Transmission Main serves the other Member Cities exclusively. 

The delivery point for each RWRD Member City, except Texarkana Water Utilities, includes a meter and 
a ground storage tank.  Water is discharged into the top of the tank creating an “air gap” thus protecting 
the system from backflow contamination.   

The RWRD Member City Water Transmission System is reported to be in good condition and to have 
sufficient capacity to meet the near term needs of the Member Cities.  If the system is expanded to add 
more members, the capacity of the will need to be evaluated to assure that it will continue to deliver the 
desired quantity of water to all customers. 

  

                                                            
10 HDR Engineering, Inc.; June 2010 
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Section 3 
Project Requirements 

3.1 General Requirements 

This study focuses on improvements to the member city system that includes the raw water intake and 
pump station in Lake Wright Patman, the New Boston Road Water Treatment Plant, the raw water 
pipeline that conveys water from the raw water pump station to the New Boston Road Water Treatment 
Plant and the treated water transmission pipeline that conveys treated water to the various member cities.  
The Millwood Lake Water Supply System is a critical component of the water supply for Texarkana, 
Texas and Texarkana, Arkansas and will continue play a key role in the future water supply for the 
region, but for the sake of reliability, flexibility, operational efficiency and the viability of the water 
supply to support growth, the region should maintain both the Member City (Lake Wright Patman) and 
the Millwood Lake water supplies in a reliable and sustainable condition..   

The proposed Member City system should be planned to provide a cost effective, reliable and sustainable 
water supply for all of the Member Cities.  The system should be expandable so that it can supply the 
projected growth for the Member Cities and that of any new members or customers that join the system.   

3.2 Capacity Requirements 

The proposed system should be planned with sufficient capacity to meet the current and near term (next 
10 to 15 years) needs of the Member Cities and have sufficient residual capacity to supply any 
unexpected growth.  Yet the system should not be “over built” to the point that it becomes a financial 
burden on the Member Cities.  The system should also have the flexibility to potentially serve new 
industrial customers with raw or partially treated water should there be a need for such water. 

This study focus on planning for a system with an ultimate capacity of 60 mgd which will meet the needs 
of an equivalent population of 200,000, assuming a per capita consumption of 150 gallons per capita per 
day and a 2 to 1 peaking factor.  The term equivalent population is defined as total consumption for all 
classes (municipal, industrial, and commercial) divided by the total population.  The equivalent 
population can appear inflated in areas with high commercial and/or industrial users and areas with high 
university student populations. 

The baseline initial capacity of the system will be planned for 20 mgd, but alternative, with costs, will be 
presented for 25 mgd and 35 mgd. 

3.3 Water Quality Requirements 

The proposed system should be planned to meet the current and reasonably anticipated Federal and State 
Drinking Water rules.  As noted in Section 2, the existing New Boston Road Water Treatment Plant has 
experienced issues with disinfection by-products and high filter turbidities in the past. This plant was 
designed to meet different treatment requirements than those now required by the regulatory agencies. 
Water from the plant has also been reported to lose disinfectant residuals at some RWRD Member City 
delivery points.  In addition, the water treatment process should be planned to address the taste and odor 
issues that have historically plagued the existing New Boston Road Water Treatment Plant.  These issues 
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should be specifically addressed in the water treatment process planning.  Specific regulatory limits and 
treatment goals for the new plant for select water quality parameters of particular interest are shown in 
Table 3-01. 

Table 3-01 Key Water quality Parameters 

Parameter Regulation Goal 
Turbidity < 0.3 NTU 90% of time < 0.15 NTU 95% of time 
TTHM 80 ug/L 60 ug/L 
HAA5 60 ug/L 45 ug/L 
TOC Typically 40% removal 35-50% removal 
Color 15 cu 10 cu 
MIB/Geosmin NA < 10 ng/L 
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Section 4 
Water Quality Goals and Process Recommendations 

4.1 Previous Water Quality Evaluations 

2010 HDR Engineering Studies - In 2010, HDR Engineering completed a study on what is required to 
upgrade the existing New Boston Road WTP to meet current and future water quality goals.  The treated 
water quality goals stated in the study were turbidities less than 0.2 NTU 95% of the time, total organic 
carbon (TOC) removal of between 35% and 50% depending on raw water TOC and alkalinity, total 
trihalomethanes of less than 60 ug/L and haloacetic acids of less than 45 ug/L.  In addition, objectionable 
taste and odor is to be mitigated by reducing MIB and Geosmin to less than 10 ug/L in the finished water.  
Raw water characteristics were measured by HDR during a 1 year period from May 2006 to April 2007.  
The water was found to contain high levels of organic matter in the water as illustrated by the high levels 
of TOC.  Turbidity was variable but typical of a reservoir surface water source.  Alkalinity was moderate 
but trended toward the low side during certain times of the year. Levels of MIB and Geosmin were found 
to be as high as 100 ng/L and 3,100 ng/L respectively indicating very high levels of objectionable taste 
and odor. Selected water quality results from that study are shown in Table 4-01.11 

Table 4-01 –Raw Water Characteristics 

Date Turbidity pH TOC Alkalinity 
May 06 16.9 7.7 10.0 75 
June 06 9.6 7.6 9.7 74 
July 06 0.9 7.2 10.4 76 
Aug 06 12.1 8.0 11.6 78 
Sep 06 12.1 7.4 11.3 82 
Oct 06 10.8 7.4 11.5 82 
Nov 06 11.4 7.6 8.2 82 
Dec 06 14.4 7.7 8.7 84 
Jan 07 16.6 7.2 7.5 78 
Feb 07 19.6 7.2 NA NA 
Mar 07 18.0 7.3 7.1 48 
Apr 07 19.8 7.4 9.0 50 

 
The HDR report recommended that the existing clarifiers be replaced with incline plate settlers due to the 
poor condition of the existing sedimentation basins.  The existing filters would be replaced with low 
pressure membranes to improve turbidity and pathogen removal.  Free chlorine was recommended for 
primary disinfection and in conjunction with the disinfection credits provided by the membranes the 
chlorine contact time should be able to be kept short enough to not exceed the total trihalomethane or 
haloacetic acid goals.  An on-site chlorine generation system was recommended due to the hazards 
associated with the use of chlorine gas and the general trend in the industry to move to safer alternatives.  
Taste and odor would be controlled with the use of Powdered Activated Carbon (PAC) and chlorine 
dioxide.  Other facilities at the existing plant would continue to be used.12 

                                                            
11 HDR Engineering, Inc.; June 2010 
12 HDR Engineering, Inc.; June 2010 
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There was no mention of a pilot study of the membrane system on Lake Wright-Patman water provided in 
the report.  Likewise, no results on the effectiveness of MIB and Geosmin removal with Chlorine Dioxide 
and PAC were provided.  To remove MIB and Geosmin from a level of up to 3100 ng/L down to below 
10 ng/l would require a 99.67% removal.  This is an extremely high level of removal and it is doubtful 
any single treatment technology would be able to deliver it.  This is especially true for some adsorption 
technologies such as PAC or technologies with lower levels of oxidation capacity such as potassium 
permanganate or chlorine dioxide.  The use of granular activated carbon (GAC) or UV oxidation are 
typically much more effective for taste and odor control but are considerably more expensive.  The other 
technology used for taste and odor control, particularly in North Texas, is ozone.  The use of ozone was 
not evaluated in the HDR report. 

Riverbend Water Resources District Phase 2 Studies The other previous study was the Phase 2 report 
completed by CH2M HILL and MTG Engineers in December, 2009.13  This report analyzed seven 
different process trains for the treatment of Lake Wright Patman water including combinations of various 
clarification technologies, biologically activated carbon filtration, membranes, granular activated carbon, 
ozonation, UV advanced oxidation, and the current conventional treatment process.  The alternatives were 
evaluated on anticipated effectiveness and life cycle cost for a completely new treatment facility of 
various sizes between 20 and 35 mgd.  The primary goals of the treatment process was the removal of 
turbidity and organic matter that leads to disinfection by-product formation, color in the water, and taste 
and odor issues. Table 4-02 summarizes the anticipated capital and annual unit water costs (operating cost 
plus amortized capital cost) for each of the seven options investigated at a 20 mgd capacity along with a 
summary of the benefits as determined in the Phase 2 report.   

Table 4-02–Anticipated Cost of Water 

Option Capital 
Cost 
($M) 

Annual Unit 
Water Cost 
($/1000 gal) 

Benefit Summary 

1. PAC-Enhanced 
coagulation-Ozone-
BAC filters 

54.5 1.14 
Excellent Taste and Odor removal, Excellent TOC 
removal, Good pathogen removal/inactivation. 

2. PAC-Enhanced 
Coagulation-MF/UF-
UV/AOP 

89.7 2.39 
Excellent Taste and Odor removal, Excellent TOC 
removal, Excellent pathogen removal/inactivation. 

3. PAC-Enhanced 
coagulation-MF/UF - 
GAC 

89.1 2.33 
Moderate Taste and Odor removal, Good TOC 
removal, and Good pathogen removal/inactivation. 

4. PAC-Enhanced 
Coagulation-Ozone-
BAC (Actiflo) 

49.5 1.08 
Excellent Taste and Odor removal, Excellent TOC 
removal, Good pathogen removal/inactivation. 

5. PAC-Enhanced 
Coagulation-Ozone-
BAC (Super P) 

54.8 1.14 
Excellent Taste and Odor removal, Excellent TOC 
removal, Good pathogen removal/inactivation. 

                                                            
13  CH2MHILL and MTG Engineers and Surveyors, Riverbend Water Resources District Water Supply System Phase 2 
Study, XXX 
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Option Capital 
Cost 
($M) 

Annual Unit 
Water Cost 
($/1000 gal) 

Benefit Summary 

6. PAC-Enhanced 
Coagulation-Ozone-
BAC (Solids Contact) 

56.2 1.17 
Excellent Taste and Odor removal, Excellent TOC 
removal, Good pathogen removal/inactivation. 

7. PAC-Enhanced 
Coagulation-Media 
Filtration (Existing) 

45.5 1.03 
Poor Taste and Odor removal, Moderate TOC 
removal, Moderate pathogen removal/inactivation. 

 

As a result of this evaluation, a process of PAC, Enhanced coagulation (with the Actiflo process), 
ozonation, and biological filtration was proposed for the new treatment facility (Option 4).  Powdered 
activated carbon would be added at the new intake to assist the ozone and biological filters with taste and 
odor removal during peak taste and odor episodes.  Ozone and biologically activated carbon filtration 
provide a powerful combination for the removal of the high levels of organic carbon and taste and odor 
compounds found in Wright Patman water.14 The recommended alternative (Alternative 4) provides the 
District with tremendous water quality benefits over the lowest cost option (Option 7) at a premium of 
only about 10% above the capital cost and less than 5% in annual unit water cost of Option 7. 

4.2 Treated Water Quality Goals for the Riverbend Water Supply System 

As discussed in Section 3 of this report, the proposed system should be planned to meet the current and 
reasonably anticipated Federal and State Drinking Water rules.  As noted in Section 2, the existing New 
Boston Road Water Treatment Plant has experienced issues with disinfection by-products and high filter 
turbidities in the past.  Water from the plant has also been reported to lose chloramine residuals at some 
RWRD Member City delivery points.  In addition, the water treatment process should be planned to 
address the taste and odor issues that have historically plagued the existing New Boston Road Water 
Treatment Plant.  These issues should be specifically addressed in the water treatment process planning. 

4.3 Water Treatment Process Recommendations for the Riverbend Water Supply system 

The treatment process selected in the Phase 2 study is shown in Figure 4-01.  As summarized in the 
previous section of this report, the process was selected based on a cost-benefit analysis using Decision 
Science techniques.   

Figure 4-01 

 

 

                                                            
14 CH2MHILL and MTG Engineers and Surveyors; Riverbend Water Resource District Phase 2 Water Supply Study; 
December 2009  
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These unit processes include ozonation and biologically active carbon filters (BAC).  Both of these 
processes have been successfully applied in waters with characteristics similar to that found in Lake 
Wright Patman to address taste & odor concerns, high disinfection by-product concentrations and 
concerns with maintaining disinfection residuals.  Enhanced coagulation coupled with ozonation and 
BAC is a proven multi-barrier process to remove total organic carbon (TOC) a precursor to disinfection 
by-products.  Ozonation coupled with BAC is also a proven process to remove taste & odor compounds 
to levels below human perception thresholds and to produce water with a stable disinfection residual.  In 
summary, the recommended process is believed to be capable of producing a water quality that meets the 
objectives of Riverbend Water Resources District, but this hypothesis should be validated by laboratory 
testing of the process conceptual design.   

The purpose of the concept validation portion of this Phase 3 Study is to verify the suitability of the 
treatment process selected in the Phase 2 Study and to obtain preliminary chemical feed rates and 
expected performance.  Additional testing will be conducted during final design to confirm performance 
during other times of the year or different raw water quality.  The testing consisted of the following tasks: 

 Task 1 Raw  Water Characteristics 

 Task 2 Clarification Optimization 

 Task 2A Impact of pH Adjustment 

 Task 3 Ozonation Evaluation 

4.4 Lake Wright Patman Raw Water Quality 

Wright Patman water is typically high in organics (TOC ranges from 5 to 13 mg/L) and is subject to 
seasonal taste and odor events from the algae related compounds Methylisoborneol (MIB) and Geosmin.  
High levels of iron and manganese have also been reported in the raw water supply during certain times 
of the year.  Texarkana Water Utilities Staff report that monitoring of Wright Patman water for 
Cryptosporidium under the requirements of the Long Term 2 Enhanced Surface Water Treatment Rule 
(LT2ESWTR) has shown very little Cryptosporidium in the raw water and that the District has been 
placed in compliance Bin 1.  This bin requires no additional treatment for Cryptosporidium beyond 
conventional treatment and is important because placement in a higher bin could have required more 
advanced treatment processes such as membranes or UV to be used to meet regulations.  The plant will be 
configured such that such advanced processes can be added in the future should water quality changes or 
new regulations require them. 

Typical water quality issues experienced at the existing New Boston Road Water Treatment Plant include 
high disinfection by-product formation, taste and odor issues, seasonal iron and manganese episodes, high 
color levels, and a difficulty in maintaining a chloramine residual.   

Task 4-03 shows the result of the portion of the process validation study that quantifies the raw water 
quality found in Lake Wright Patman.  The results of analyses of two raw water samples taken from Lake 
Wright Patman on June 2, 2011 and August 11, 2011 are presented.   

The water was found to contain high levels of organics with color and Total Organic Carbon (TOC) 
prevalent.  The organic loading makes the water susceptible to disinfection-by-product formation during 
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chlorination.  Specific UV Adsorbance (SUVA) is often used as a surrogate for by-product formation 
potential and is calculated by dividing the UV-254 absorbance by the amount of Dissolved Organic 
Carbon (DOC).  SUVA levels above 2 indicate a high potential for by-product formation.  The Lake 
Wright Patman sample has a raw water SUVA value of 2.98.  The alkalinity was found to be moderate to 
low indicating a moderate level of buffering capacity in the water against pH change.  Turbidity was 
found to be moderate for a lake source of supply.  Dissolved solids were low.  The results compared 
favorably to previous analyses conducted on Lake Wright Patman water.  Both samples were dry weather 
samples. 

Table 4-03 – Raw Water Characterization 

Metals Analysis  06-02-11 08-11-11 

Fe, total ug/L 146 452 

Fe, dissolved ug/L --- <100 

Mn, total ug/L --- 124 

Mn, dissolved ug/L --- 0.51 

Hardness mg/L as CaCO3 --- 76.1 
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General Chemistry Analysis 06-02-11 08-11-11 

Alkalinity mg/L as CaCO3 65.8 81.6 

Ammonia mg/L as N --- <0.10 

Bromide mg/L 0.10 0.059 

Color, apparent units --- 70 

Color, true units --- 15 

pH units 9.04 8.37 

TDS mg/L --- 148 

Turbidity ntu 5.5 15.5 

Geosmin ng/L 30.4 3.9 

MIB ng/L 10.8 11.3 

TOC mg/L 7.34 9.16 

DOC mg/L --- 8.68 

UV-254, filtered abs *cm-1 --- 0.1630 

UV-254, unfiltered abs *cm-1 --- 0.2581 

SUVA (UV-F, DOC) L/mg-m ---- 1.88 

 
4.5 Water Treatment Process Validation 

Clarification Optimization - The purpose of this task was to evaluate various chemical coagulants and 
determine which one is most effective for the removal of turbidity, color, Total Organic Carbon (TOC), 
and iron and manganese from Lake Wright Patman water and to determine the recommended dose.  Three 
coagulants were analyzed – Aluminum Sulfate (Alum), Ferric Sulfate, and Polyaluminum Chloride.  Each 
coagulant was tested on the Lake Wright Patman water at 6 different dosages to determine its 
effectiveness for turbidity removal, TOC removal, color removal, iron removal, manganese removal, and 
impact on SUVA.  Goals for the clarification process were to reduce TOC levels by 40% to comply with 
Texas Commission on Environmental Quality (TCEQ) regulations, to reduce apparent color to below 10 
color units, and to produce a settled water turbidity of less than 1 NTU.   

Alum Evaluation – Results of the jar tests using alum showed good turbidity removal with a dose of 
about 45 mg/l required to achieve the settled water turbidity goal of 1 NTU. TOC removal, however, 
required a much higher dose with 40% removal not occurring until over 60 mg/L of alum had been fed.  
Color removal was excellent with a dose of about 50 mg/l of alum required to get below 10 color units.  
Excellent iron and manganese removal occurred with dosages of 30 mg/L or more.  Good UV254 
absorbance reduction was observed with alum, particularly at the higher dosages.  Figures 4-02 through 
4-07 show the results of the alum testing.  
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Figure 4-02 

 

 

 

 

Figure 4-03 
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Figure 4-04 

 

 

 

 

Figure 4-05 
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Figure 4-06 

 

 

 

 

Figure 4-07 
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Ferric Sulfate Evaluation – Ferric sulfate typically required higher dosages to accomplish the design 
goals.  Turbidity reduction to less than 1 NTU required a dose of 60 mg/L of ferric sulfate (as ferric 
sulfate) and TOC reduction of 40% required a dose of just over 60 mg/L as well.  UV 254 absorbance 
reduction was similar to alum. Color removal required dosages of well over 60 mg/L to reach 10 color 
units.  Iron and manganese removal with ferric sulfate was poor.  Iron levels below 200 ug/L and 
manganese levels below 20 ug/L were not obtained during the jar testing.  Manganese began to 
resolubalize and additional removal ceased at dosages above 30 mg/L of ferric sulfate.  Figures 4-08 
through 4-13 show the results of the jar testing using Ferric Sulfate. 

Figure 4-08 
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Figure 4-09 

 

 

 

Figure 4-10 
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Figure 4-11 

 

 

Figure 4-12 

 

 

  

0.00

0.05

0.10

0.15

0.20

0.25

0.30

10 20 30 40 50 60

U
V
2
5
4
 (a
b
s/
cm

)

Ferric Sulfate Dose (mg/L)

UV254 Absorbance

Filtered

Unfiltered

0

200

400

600

800

1000

1200

1400

10 20 30 40 50 60

Ir
o
n
 (
µ
g/
L)

Ferric Sulfate Dose (mg/L)

Iron: Total & Soluble

Total

Soluble



 

 
39 | P A G E  
 

Figure 4-13 

 

 

 

 

Polyaluminum Chloride Evaluation – The polyaluminum chloride (PACL) performance yielded mixed 
results.  Turbidity removal was good with a dose of 35 mg/L required to reach 1 NTU.  Organics 
reduction as measured by both TOC removal and UV254 adsorbance was less than with either alum or 
ferric sulfate.  The jar test was run with a PACL dose of up to 40 mg/L and at the high dose, TOC 
removal was only 25%, significantly less than the 40% goal.  Color removal to 10 color units required 
just under 40 mg/L of PACL.  Iron and manganese removal was good using PACL.  The results of the 
testing using PACL are shown in Figures 4-14 through 4-19. 
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Figure 4-14 

 

 

Figure 4-15 
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Figure 4-16 

 

 

Figure 4-17 
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Figure 4-18 

 

 

Figure 4-19 
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would be used for the next rounds of testing.  Alum was selected because it performed best in TOC, color, 
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current facility treating Lake Wright Patman water so it has proven effective in plant scale operations and 
the current operators are familiar with its use and a steady supply of chemical is available. 
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Task 2a – Impact of pH Adjustment – The next step in the clarification optimization was evaluating the 
impact of pH on coagulation efficiency.  Typically, most coagulants perform best for TOC removal at a 
pH near 6.  Since Lake Wright Patman water typically has a pH above 8, sulfuric acid was added to the 
sample to depress the pH and the jar tests run again using alum as the coagulant.  Three jar tests were run 
and evaluated.  The first was the run at a natural pH conducted in Task 2.  The second was with the 
addition of sufficient sulfuric acid to reduce the pH during coagulation to about 7.  In the third test, 
additional acid was added to reduce the pH during coagulation to about 6.5.  These samples were then 
analyzed for turbidity removal, TOC removal, color removal, and UV254.  The results are shown in 
Figures 4-20 through 4-23. 

Figure 4-20 
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Figure 4-21 

 

 

Figure 4-22 
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Figure 4-23 

 

 

This round of testing showed the significant improvements in coagulation efficiency that can be obtained 
by lowering the pH during coagulation.  The alum dose required for 40% removal of TOC dropped from 
over 60 to about 35 mg/L when the coagulation pH was lowered to 7. Interestingly, no additional 
improvement in efficiency was noted when the pH was further dropped to 6.5. There was no noticeable 
difference in turbidity removal between ambient pH and pH 7.0 with both requiring a dose of about 40 
mg/l to reach 1 NTU but when the pH was lowered to 6.5 the dose was reduced to about 28 mg/L.  
Likewise with apparent color removal, the dose required to reach 10 color units in the settled water was 
reduced from just over 50 mg/L at ambient pH to 38 mg/L at pH 7 and further to 28 mg/L at pH 6.5.  
During design, an economic evaluation will be performed to summarize the impacts of pH adjustment on 
treatment efficiency and chemical cost and provide recommendations on chemical dosing. 
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Task 3 – Ozone Evaluation - The final task in the bench scale testing developed design parameters and 
checked for disinfection by-product formation associated with the use of ozone in the treatment process.  
Ozone dose requirements were determined to reach initial ozone residuals of approximately 0.5 and 1.0 
mg/L.  Ozone demand/decay curves and the decay coefficient were determined for each ozone dose.  The 
impact of pH adjustment was determined by running the tests at both ambient pH and at a coagulation pH 
of 7.0. The demand and decay curves for each test are shown in Figures 4-24 through 4-27. 

These tests show a significant reduction in ozone dose and the decay rate when the pH is lowered from 
ambient to pH 7.  For example, to obtain an initial ozone residual of 0.5 mg/L requires an ozone dose of 
4.5 mg/L at ambient pH and the same residual requires a dose of 3.8 mg/L at pH 7.  The results for a 1.0 
mg/L ozone residual are even more pronounced.  A dose of 9 mg/L is required to reach a 1.0 mg/L initial 
residual at ambient pH but a dose of only 5 mg/L is required at a pH of 7.  Further, the decay rate is 
significantly lower at the lower pH.  The initial 1 mg/L ozone residual will decay to 0.1 mg/L (90% 
decay) after only 3.5 minutes at ambient pH.  The same residual will last 6 minutes at a pH of 7.  Initial 
residual and decay rate are essential factors in design of the ozone system for disinfection credit. 

The ozonated samples were tested for Bromate formation which is the primary disinfection by-product 
associated with the use of ozone.  The maximum contaminant level for Bromate is 10 ug/L.  Results of 
the Bromate testing at various ozone dosages after 1 hour of contact time are shown in Table 4-04.  Each 
of the tests show Bromate to be below the maximum limits. 

Table 4-04 – Bromate Formation 

Ozone Dose(mg/L) Bromate (ug/L) 

4.0 1.3 

4.6 2.1 

5.3 3.9 

9.4 7.8 

 

Following ozonation, a simulated distribution system study was conducted to evaluate disinfection by-
product (Trihalomethane (THM)) formation.  The test measured THM formation over a 5 day period 
following the addition of free chlorine.  No attempt was made to limit THM formation through the use of 
chloramines after primary disinfection.  A high dose of chlorine (9 mg/L) was required to maintain a free 
chlorine residual over the 5 day test.  The test showed total THM formation of over 200 ug/L after 5 days 
of contact time.  This significantly exceeds the 80 ug/L maximum contaminant level and indicates that 
disinfection by-product control strategies will be required.  This was not unexpected based on previous 
operating experience on Wright Patman water.  The typical control strategy will be the addition of 
ammonia to form chloramines after a brief free-chlorine contact time.  Chloramines quench the further 
production of THMs.  Further bench scale studies incorporating chloramines into the treatment process 
will be conducted in the next phase of the study. 
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Figure 4-24 – Initial Residual = 0.5 mg/L, ambient pH 
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Figure 4-25 – Initial Ozone Residual = 0.5 mg/L, pH = 7.0 
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Figure 4-26 – Initial Ozone Residual = 1.0 mg/L, ambient pH 
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Figure 4-27 – Initial Ozone Residual = 1.0 mg/L, pH = 7.0 
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4.6 Conclusions from Process Validation Studies 

As a result of the bench scale testing the following conclusion was developed: 

1. Alum is the preferred coagulant because it performed best in TOC, iron and manganese, and color 
removal and performed well in turbidity removal.  In addition, it is the coagulant currently being 
used at the Boston Road Treatment Plant so operators are familiar with its use and a steady 
supply of chemical is available. 

2. Significant improvement in coagulation efficiency can be gained by lowering the pH during 
coagulation.  The alum dose required for a 40% removal of TOC fell from over 60 mg/L to about 
35 mg/L when the pH during coagulation was lowered to 7.0.  Color removal experienced a 
similar reduction in the required coagulant dose.  Turbidity improvements were less pronounced 
at a pH of 7.0 but more pronounced when the coagulation pH was further lowered to 6.5.  It is 
recommended that sulfuric acid facilities be included in the design of the facility for pH 
adjustment.  The final determination of the pH to use during coagulation will be determined 
during design based on an evaluation of treatment efficiency and chemical costs. 

3.  The preliminary design dose for alum is 40 mg/L assuming the coagulation pH is lowered to 7.0 
by acid addition.  Nearly an equal dose of alum was required to meet the turbidity, TOC, and 
color removal design goals. 

4. Ozone performance is also greatly enhanced at a lower pH.  The ozone required to obtain a 0.5 
mg/L initial ozone residual falls from 4.5 mg/L at ambient pH to 3.8 mg/L at pH 7.  Similarly, a 
dose of 9 mg/L is required at ambient pH to obtain a 1.0 mg/L initial residual but only 5 mg/L is 
required at pH 7.  Decay rate is also significantly reduced at lower pH levels.  Initial residual and 
decay rate are key design parameters and have significant impact on the construction and 
operating costs of the ozone system.   

5. Bromate formation during ozonation does not appear to be significant on Lake Wright Patman 
waters.  Ozone doses of up to 9.5 mg/L did not lead to bromate formation that exceeded the 
maximum contaminant level. 

6. The Wright Patman water exhibited a very high chlorine demand and high dosages were required 
to maintain a residual.  These high levels can lead to excessive disinfection by-product formation.  
A more practical solution will be the use of a lower initial residual followed by booster 
chlorination stations in the transmission systems or at the point of delivery to the wholesale 
customers. 

7. Tests investigating the use of ozone for the oxidation of geosmin are recommended during the 
next phase of testing to determine the effectiveness and dose of ozone required to remove taste 
and odor compounds to below detection limits. 

8.  Further bench scale testing under varying raw water conditions will be required during design to 
confirm these conclusions.  Simulated distribution system tests using chloramines as the 
secondary disinfectant should be conducted to verify compliance with disinfection by-product 
requirements. 
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Section 5 
Raw Water Intake, Raw Water Pump Station Site and 

Raw Water Pipeline 
This section of the report describes the process associated with the selection of a site for the raw water 
intake and raw water pump station.     

5.1 Background Issues Relating to Lake Wright Patman Operations 

Lake Wright Patman, being a shallow lake, offers some unique challenges to raw water intake operations.  
Additionally, the current operating rules employed by the U.S. Army Corps of Engineers (USACE) 
require seasonal variations in the conservation pool of Lake Wright Patman which further complicate the 
raw water intake operations.  In summary, the current operating rules require that the USACE maintain a 
conservation pool level of 220.6 feet NVGD (National Geodetic Vertical Datum) between the months of 
November and April.  After April 1, the reservoir conservation pool is allowed to rise to a maximum 
elevation of 227.5 feet NVGD by the beginning of June.  After June 1, the conservation pool is slowly 
reduced to a maximum elevation of 225.0 feet NVGD on October 1.  After October 1, the conservation 
pool continues to drop back to 220.6 feet NVGD.15 

The contract between the City of Texarkana and the USACE grants the City of Texarkana storage in Lake 
Wright Patman above elevation 220.0 feet NVGD and the USACE operating procedures maintains the 
lake at or above 220.0 feet NVGD.  However the City of Texarkana’s contract allows withdrawal from 
storage below 220.0 feet NVGD during dry periods with permission from the USACE.  The top of the 
sediment pool is approximately 215.25 feet NVGD.  Freese and Nichols assessed the operation of Lake 
Wright Patman and Jim Chapman in a study titled System Operation Assessment of Lake Wright Patman 
and Lake Jim Chapman and dated 2003. Using a yield model Freese and Nichols determined in that the 
contract operations using storage only above 220.0 feet NVGD and the existing rule curve only provides a 
yield of 8,974 acre-feet per year.  Freese and Nichols identified this simulation as Run I-1.  In another 
yield model simulation labeled I-2 Freese and Nichols determined that extending the storage to 217.5 feet 
provides a yield of 104,397 acre-feet per year, closer to but still short of the current contracted amount of 
108,700 acre-feet per year provided by the USCAE contract or the current water rights permitted amount 
by the Texas Commission on Environmental Quality (TCEQ) of 180,000 acre-feet per year.  The I-2 
simulation indicates that the reservoir level dropped below 220.0 feet NVGD 15 times during the 64 year 
simulation period.  In a third simulation, I-3, Freese and Nichols found that extending the storage to the 
sediment pool (215.5 feet NVGD) further increases the yield to 154,205 acre-feet per year.  In simulation 
I-3 model indicated that the reservoir level dropped below 220.0 feet NVGD 27 times during the 64 year 
simulation period16 

The Freese & Nichols study indicates that the water levels in Lake Wright Patman can be expected to 
drop below 220.0 feet NVGD during dry periods; therefore, the new intake should be planned to provide 
a reliable water supply with a reservoir level of at least 217.5 feet NVGD and offer some contingency 

                                                            
15 Freese & Nichols; System Operation Assessment of Lake Wright Patman and Jim Chapman; January 2003 
16 Freese & Nichols; 2003 
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operation down to a reservoir level of 215.0 feet NVGD.  Planning for operations at these levels will offer 
the Member Cities a more reliable water supply even during extreme drought periods  

The existing Lake Wright Patman Raw Water Intake is a 5.25 feet high conduit set at a flow line elevation 
of 210. 0 feet msl and has a top elevation of 215.25 feet msl.  With this elevation, the intake is only 
submerged 2.25 feet when the reservoir level drops to 217.5 feet and by only 0.25 feet when the reservoir 
drops to 215.5 feet.  As the lake level approaches the top of the intake, a phenomenon known as vortexing 
will occur.  This phenomenon is characterized by whirlpools forming above the intake.  These whirlpools 
convey air into the intake pipe thus reducing the capacity of the intake pipeline.  The lower lake levels 
also result in lower levels in the raw water pump station where the same vortexing phenomenon will 
reduce the capacity of the raw water pumps. It is to be noted that this phenomenon has been experienced 
at higher water levels as noted by TWU. 

5.2 Site Requirements 

The most critical site requirement is access to deep water near the shore of Lake Wright Patman and in a 
location that will facilitate relatively short raw water pipeline lengths to potential water treatment plant 
sites, including the existing New Boston Road Water Treatment Plant site.  The site should also have 
relatively steep banks to allow cost effective construction of the raw water pump station that is protected 
from a maximum flood elevation of 259.5 feet NVDG.  The site should also be accessible or can become 
accessible with construction of minimal new infrastructure, and the site should also have access to 
sufficient electrical power infrastructure to support the new pump station.  As a minimum, the site should 
be able to be served by a reliable 15 KV power line and hopefully redundant 15 KV lines.  

5.3 Site Recommendations 

Figure 5-01 illustrates the northern portions of Lake Wright Patman along with the bottom contours.  The 
figure also shows the existing intake elevation and a measured bottom elevation of approximately 212 
feet msl.17  A more desirable site is also illustrated on Figure 5-01 that has a bottom elevation of 
approximately 204 feet msl less than 1000 feet from the lake shore offering the opportunity to draft water 
from Lake Wright Patman down to the sediment pool (reservoir level of 215.5 feet NVDG) and access the 
RWRD Member Cities’ full water rights.18   

This site offers several advantages over the existing site the most important being deeper water near to 
shore.  Comparatively the existing intake site is over 3000 feet from a water depth of 206 feet msl.  A new 
pump station and a new raw water intake pipeline that is over 2000 feet longer would be required to offer 
a system with an equivalent capability to access the RWRD Member Cities’ water rights as that provided 
by the recommended site.  

The new site will require construction of approximately five mile of electrical power line and 
approximately five miles of roadway.  The lengths of raw water pipelines for the various water treatment 
plant sites are presented in Section 6 of this report. 

Raw Water Pipeline 

                                                            
17 MTG Engineers & Surveyors; Survey of Lake Wright Patman Intake location; 2006 
18 Texas Water Development Board Bathymetry Survey; 2010 
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The raw water pipeline will convey water from the raw water pump station to the water treatment plant.  
The raw water pipeline should have sufficient capacity to convey the anticipated peak demand for the 
water treatment plant plus any possible industrial raw water needs.  The raw water intake is sized for the 
ultimate system flow of 60 mgd, but the raw water pipeline can be phased as the water treatment system is 
expanded.  For the purposes of this study, two phases of raw water pipeline construction is assumed, 
yielding an initial phase with a capacity of 30 mgd.   

The initial size of the pipeline was established using a maximum peak velocity of 6 feet per second (fps), 
yielding a 42-inch diameter pipeline with a maximum velocity of 4.8 fps.  The 42-inch diameter was 
selected over a 36-inch diameter because the 36-inch diameter slightly exceeded the 6 fps guideline.   The 
42-inch diameter pipeline will allow more future flexibility, lower operating costs for a small increase in 
initial cost. 

The 42-inch diameter pipeline will have a head loss of 2.1 feet per 1000 feet of pipeline at a flow of 30 
mgd and a 1 foot per 1000 feet of pipeline at a flow of 20 mgd.    
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The new site shown on Figure 5-01 is recommended as the new raw water intake and raw water pump 
station site.  This site offers the following advantages over the existing site: 

 The depth of the intake is deep enough to assure a water supply from Lake Wright Patman all the 
way down to the sediment pool elevation of 215.5 feet NVGD. 

 The intake and raw water pump station system can be optimally designed to draft the desired 
ultimate flow of 60 mgd and flows at lower increments from Lake Wright Patman all the way 
down to the sediment pool elevation of 215.5 feet NVGD. 

 The new site is less susceptible to siltation than the existing site as evidenced by the absence of 
substantial silt in the new location as confirmed by the TCEQ 2011 hydrographic survey data.  

5.4 Design Concept Recommendations 

The design concept recommended for the new raw water intake and pump station is similar to the existing 
system, a raw water conduit extending out into the lake to a point where the desired intake elevation is 
above the bottom elevation and a raw water pump station located on the shoreline using multiple vertical 
pumps in a wet well configuration.  The raw water conduit will require excavation of the lake bottom so 
that the conduit can be installed at a maximum elevation of 204 feet msl.   
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Section 6 
Water Treatment Plant Site Selection 

This section of the report describes the process associated with the selection of a site for the new water 
treatment plant.   

6.1 Site Requirements 

The water treatment plant site, be it the existing site on New Boston Road or a new site, should have 
certain characteristics that allow for the efficient development and operation of a water supply system for 
the Member Cities of the Riverbend Water Resources District.  The following summarizes those criteria: 

 Site Suitability – The site should have usable sufficient area to efficiently develop a 60 mgd water 
treatment plant; therefore, the site should have approximately 50 usable acres (30 acres if off-site 
disposal of sludge through the sanitary sewer system is an option).  The site should be rectangular 
with a length to width ratio of no more than 3 to 1.  The site should be gently sloping with grades 
of one to five percent.  The site should not be encumbered by floodplains drainage ways that 
convey off site water or any other constraints to efficiently developing the site as a water 
treatment plant.  

 Accessibility – the site should be accessible to the raw water supply source, Lake Wright Patman.  
Accessibility to raw water supply does not imply that the site should be adjacent to the lake, but it 
should be in the proximity to a direct line between the raw water source and the existing RWRD 
Member City Treated Water Transmission Pipeline so that development of the water supply will 
not require unnecessary lengths of pipeline, either raw water or treated water.  The site should 
also be accessible to major roadways to facilitate delivery of construction materials and water 
treatment supplies, and to reliable electrical power for energy for the water treatment plant. 

 Environmental – The site should not include any environmentally sensitive areas such as critical 
habitat for threatened or endangered species, wetlands or culturally significant sites. 

 Community Concerns – The site should be consistent with existing and planned land uses (noise, 
lighting and chemical storage), zoning, and should not create a traffic nuisance from construction 
and/or operations traffic.   

Site size was based on the land area required to accommodate the projected maximum future capacity of 
the plant (60 mgd) with the processes anticipated to treat Lake Wright Patman water. The treatment 
processes anticipated at the plant are: 

• Rapid Mix 
• Flocculation/Sedimentation 
• Ozone 
• Filtration 
• Disinfection 
• Clearwell Storage and High Service Pumping 
• Sludge Storage in Lagoons 
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Major structures and facilities for the Riverbend WTP include an administration and control building, 
chemical building, rapid mix, flocculation and sedimentation basins, ozone generation building and 
contact basins, filter complex, finished water clearwell, high service pump station, and sludge storage 
lagoons. 

Using the design criteria required by the Texas Commission on Environmental Quality (TCEQ) for water 
treatment plant design, the estimated minimum area required for the treatment facilities is 50 acres. 
Depending upon the topography of the land, existing easements or floodplains, and the configuration of 
the facilities, a larger area may be required. A larger site would provide additional area for a buffer zone 
between the plant and adjacent neighborhoods as well as improve on-site aesthetics and provide room for 
future treatment processes and provide room for future treatment processes should future regulations or 
source water quality changes require additional treatment. 

6.2 Candidate Site Selection 

An Initial identification of candidate sites was made through a review of maps and on-site inspections. 
The candidate sites were selected based upon the proximity to the raw water source from Lake Wright 
Patman and the anticipated areas of primary demand for water within the proposed RWRD regional water 
system.  All of the proposed sites lie along the 30” diameter section of the RWRD Member City 
transmission main which extends from the existing New Boston Road WTP to roughly the eastern 
boundary of the Red River Army Depot. This corridor allows immediate connection of the new plant to 
the existing RWRD Member City transmission main.   

Based on the above criteria, and anticipated land availability four sites were initially selected for 
evaluation.  These were: 

 Site 1A –New Boston Road WTP (may require expansion of the site to allow plant expansion) 

 Site 2A – Property owned by the City of Wake Village on FM 2148 

 Site 3 – Property owned by the TexAmericas Center in the former Lone Star Army Ammunition 
Plant (formerly Red River Redevelopment Authority) along Bowie County Parkway (former 
Central Avenue) 

 Site 4 – Property owned by the TexAmericas Center in the southwest corner of the former Lone 
Star Army Ammunition Plant and contiguous to the Red River Army Depot. 

Following the initial set of public meetings, two additional sites were added for evaluation based on 
public input.  These were: 

 Site 1B – Along the Jarvis Parkway corridor near its intersection with the existing member cities 
raw water main 

 Site 2B – Along the FM 2148 corridor and slightly north and west of Site 2A as an alternative in 
the event that the Wake Village property is unavailable or improperly configured. 

The location of these sites is shown in Figure 6-01.  The following section describes the process used to 
evaluate these sites. 
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6.3 Site Evaluation Methodology 

The more detailed site evaluation described in this section investigated each potential site based on a 
number of specific evaluation criteria. These criteria were given weighting factors from A through D, 
with A being the most important, based on the perceived relevance for site selection. The following 
paragraphs describe each of these criteria and the way they will be used to evaluate and score potential 
sites. 

Accessibility - Site accessibility to major modes of transportation is important for several reasons. 
Foremost is the need for good roads with easy access to major thoroughfares to ensure reliable truck 
delivery of the necessary treatment chemicals. Railroads have also been used for this purpose in the past, 
but are declining in treatment plant chemical hauling because of the cost, except for very large plants. For 
this reason, railroad proximity was not a major consideration in this study. 

Good accessibility is also an advantage during construction when heavy equipment, materials, and large 
numbers of workers will be regularly traveling to the site. Should the plant eventually choose a method of 
solids disposal which requires the hauling of sludge, close proximity to thoroughfares is a major 
advantage. 

Accessibility will also be evaluated based on the ability to access the site without traveling on roads 
within residential neighborhoods, with limited capacity, that are in poor condition, or are subject to heavy 
traffic. Most accessibility problems can be solved or at least mitigated through additional construction or 
operational changes. For site selection purposes, accessibility was given a B weighting. 

Scores will be based on the following: 

5 – Major thoroughfare access (Farm to Market road or better) to the plant site 

4 - Major thoroughfare access (Farm to Market road or better) to within 1 mile of the plant site and non-
residential paved roads with suitable bridges the remainder to the site 

3 - Major thoroughfare access (Farm to Market road or better) to between 1 and 5 miles of the plant site 
and non-residential paved roads with suitable bridges the remainder to the site.   

2. - Major thoroughfare access (Farm to Market road or better) to within 1 mile of the plant site but 
remaining roads to the plant are not suitable or are through residential neighborhoods  

1 - Major thoroughfare access (Farm to Market road or better) to between 1 and 5 miles of the plant site 
but remaining roads are not suitable or are through residential neighborhoods or no major thoroughfare 
access within 5 miles of the site. 

Community Concerns  Public perception plays a role in how well the new plant will be received by the 
community. Highly visible sites, such as those within a residential area or those located on prime 
commercial property, may not be as desirable if the public views them as out of place in the 
neighborhood. In today's society, it is very important for public entities to be good neighbors. Public 
concerns may include traffic, noise, visual impacts, neighborhood impacts, or safety.  While a new 
treatment plant will impact the community to some degree in all of these areas, it will need to change the 



 

 
61 | P A G E  
 

nature of the nearby community in order to be considered significant. Public concerns cannot be taken 
lightly and have thus been given a B weighting. 

Scores will be based on the following: 

5 – No significant community concerns 

4 – One significant community concern 

3 – Two significant community concerns 

2 – Three significant community concerns 

1 – Four or more significant community concerns 

Construction Costs  The cost of construction is one of the most important factors in the selection of a 
site. Construction costs can be influenced by the following factors: 

 Site terrain 

 Land costs 

 Soil conditions which may require additional foundation design 

 Groundwater levels which necessitate dewatering facilities 

 Required drainage improvements 

 Environmental issues which would need to be addressed 

 Costs of pipelines to the plant and accessibility to the treated water distribution system  

 Roads and other access to the site which may need to be constructed 

 Accessibility of equipment and materials to the site 

Because controlling costs is vital to the success of the new District, the potential impact of a site on 
construction costs was given an A weighting in the site selection criteria. 

Scores will be based on the following schedule: 

5 – Construction cost 15% or more below the median cost 

4 – Construction cost between 5 and 15% below the median cost 

3 – Construction cost within +/- 5% of the median cost 

2 – Construction costs between 5 and 15% above the median cost 

1 – Construction costs more than 15% above the median cost 

Electrical Power Availability  This criterion determines the proximity of electrical power to the site. The 
length of power lines to serve the site must be evaluated in regards to both the cost and reliability. Water 
treatment plants and pump stations can consume significant amounts of electricity and power availability 
can be a major criterion in site selection particularly in rural areas where the power grid is not as highly 
developed. Also, electrical service is generally a cost factor, since reliability may need to be added to the 
system through dual electrical feeds or installation of emergency power generators. Because of the impact 
on costs and the possibility of needing significant improvements to the power grid to supply the new 
plant, electrical power availability was been given a B weighting. 
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Scores will be based on the following: 

5 – Plant located within 10 miles of a suitable substation and has adequate power available within 1 mile 
of the site and the availability of dual feed 

4 - Plant located within 10 miles of a suitable substation and has adequate power available within 1 mile 
of the site but dual feed not available 

3 - Plant located within 20 miles of a suitable substation and has adequate power available within 5 miles 
of the site and the availability of dual feed 

2 - Plant located within 20 miles of a suitable substation and has adequate power available within 5 miles 
of the site but dual feed not available 

1 – Plant not located within 20 miles of a suitable substation or adequate power not available within 5 
miles of the plant site  

Environmental Impacts  Environmental impacts on site selection can range from being negligible to 
being the issue that removes a site from consideration. Environmental impacts will be evaluated on a 
preliminary basis by using existing information.  The environmental issues that will be considered include 
the following: 

 Is the area in a wetland? 

 Are endangered flora or fauna present? 

 Is the site of archeological interest? 

 Is the area in a floodplain? 

 Does the site have environmental damage from previous land uses? 

 How will site activity affect the quality of the adjacent environment-i.e., storm water runoff, noise, 
wildlife habitat loss, visual impact? 

 How could potential accidental chemical spills or releases affect nearby air and water quality? 

Since these issues can remove a site from consideration, they were given a B weighting. 

Scores will be based on the following: 

5 – No environmental concerns 

4 – One environmental concern 

3 – Two environmental concerns 

2 – Three environmental concerns 

1 – Four or more environmental concerns or any concern that cannot be mitigated 
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Geotechnical Considerations  This criterion involves evaluation of the soil conditions at each individual 
site as well as the location of unusual or unstable geological formations in the area. Geotechnical 
considerations will be evaluated on a preliminary basis using United States Department of Agriculture 
soil surveys. The geotechnical concerns considered are shown below: 

 Soil shrink-swell potential 

 Soil corrosivity 

 Foundation suitability of soils 

 Depth to perched water tables 

 Depth to bedrock 

 Type of soil materials 

Existing geotechnical reports were used initially to evaluate soil in the area. Although it may be expected 
that many of the soil features found at a particular site would be similar to other sites in the same 
geographical area that is not always the case. Soil conditions can vary dramatically within relatively short 
distances. Therefore, a preliminary geotechnical investigation will be conducted at each of the potential 
sites during the final evaluation. Geotechnical considerations received a C weighting. 

Scores will be based on the following: 

5 – No geotechnical concerns 

4 – One geotechnical concern 

3 – Two geotechnical concerns 

2 – Three geotechnical concerns 

1 – Four or more geotechnical concerns 

Operating Economics  The primary factor relating site selection to operating cost is the cost of raw and 
finished water pumping required. Pumping costs are influenced by the topographic elevation and by the 
distance of the plant from its major customers. Pumping costs include raw water and finished water 
pumping costs. The elevation of the plant site affects each of these costs. Theoretically, an increased 
elevation will decrease finished water pumping costs while increasing raw water pumping costs by a 
similar amount.  

The other factor is the distance the water is being pumped.  The further the water must be pumped from 
the lake to the plant or from the plant to the customers the higher the cost. Pipe sizes can be adjusted to 
help minimize this impact but plant locations near the raw water source or near the center of water 
demand will have the highest economic benefits regarding operating costs. 

This criterion was given an A weighting. 
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Scores were based on the following: 

5 – Operating costs 25% or more below the median cost 

4 – Operating costs between 10 and 25% below the median cost 

3 – Operating costs within +/- 10% of the median cost 

2 – Operating costs between 10 and 25% above the median cost 

1 – Operating costs more than 25% above the median cost 

Permit Requirements/Zoning  This criterion was used to evaluate the degree of difficulty in obtaining 
governmental approvals to use a particular site for building a water treatment plant. The present zoning of 
a parcel of land will affect the relative ease with which it can be re-zoned for public utility use. For 
example, it is likely that a parcel zoned for commercial or industrial use could be more easily re-zoned for 
public utility use than could a parcel zoned residential. 

Likewise, the use of land presently owned by a government may require more paperwork and permits to 
gain approval for utility use than would private property. Since approvals are generally much easier to 
obtain in rural areas than in more highly developed areas, this criterion was given a D weighting. 

Scores were based on the following: 

5 – No permits or zoning required 

4 – Permit or zoning required through one agency but no issues anticipated 

3 – Permit or zoning required through multiple agencies but no issues anticipated 

2 – Permit or zoning required and issues are possible 

1 – Permit or zoning required and multiple issues exist 

Topography  The topography of a site is important for several reasons. From a treatment plant process 
perspective, a site with a certain amount of slope can limit or eliminate the need for in-plant pumping and 
allow the use of smaller diameter lines to transfer water among the treatment processes. 

A site with no grade makes drainage more difficult, whereas a site with excessive slopes is subject to 
erosion and can create construction difficulties. The locations of streams and floodplains running through 
or near the site are important in computing the actual quantity of land available at a site for construction 
of water treatment facilities. Topography of the site was given a C weighting because, although these 
factors influence design, they rarely eliminate a site from consideration once a site reaches detailed site 
evaluation. 

Scores were based on the following: 

5 – Ideal site conditions 

4 - Minimal modifications required for site layout 

3 – Moderate site modifications required 

2 – Significant site modifications required 

1 – Site difficult to make suitable for water treatment plant 
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Area Requirements - The land area requirement is based on the projected maximum future capacity of 
the plant (60 mgd) and the processes anticipated to treat Lake Wright Patman water. The treatment 
processes anticipated at the plant are: 

• Rapid Mix 

• Flocculation/Sedimentation 

• Ozone 

• Filtration 

• Disinfection 

• Clearwell Storage and High Service Pumping 

• Sludge Storage in Lagoons 

Major structures and facilities for the Riverbend WTP include an administration and control building, 
chemical building, rapid mix, flocculation and sedimentation basins, ozone generation building and 
contact basins, filter complex, finished water clearwell, high service pump station, and sludge storage 
lagoons and provide room for future treatment processes should future regulations or source water quality 
changes require additional treatment. 

Using the design criteria required by the Texas Commission on Environmental Quality (TCEQ) for water 
treatment plant design, the estimated minimum area required for the treatment facilities is 50 acres. 
Depending upon the topography of the land, existing easements or floodplains, and the configuration of 
the facilities, a larger area may be required. A larger site would provide additional area for a buffer zone 
between the plant and adjacent neighborhoods as well as improve on-site aesthetics and provide room for 
future treatment processes. Because the area requirement is the single most important site selection 
criterion, it was given an A weighting. 

Scores were based on the following: 

5 – Site size suitable for current and future conditions 

3 – Site size suitable for current conditions but may be marginal for future conditions 

1 – Site size marginal for current conditions and unacceptable for future conditions 

Existing/Future Easements  The amount of land available for a water treatment plant can be 
significantly affected by easements on the property. If sites are in or near existing or planned utility or 
railroad easements or are in areas where future roadways are planned, the locations of the facilities on the 
site may need to be adjusted. The area of land available for the water treatment plant at those sites 
affected by easements must be adjusted accordingly. The presence of easements is not expected to have a 
significant impact on the evaluation of the sites under consideration. Easements received a D weighting. 
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Scores were based on the following; 

5 – No easements 

3 – One easement but can be mitigated with site layout 

1 – More than one easement or an easement that would be difficult to mitigate with site layout 

Site Ownership  This criterion is similar to land costs except that it considers the difficulty of negotiating 
and purchasing the land. There may be instances, such as those involving sites owned by the Federal 
government, where long-term leases may be required in lieu of an outright purchase. There may also be 
cases where landowners are not willing to sell regardless of price.  This criterion was given a D 
weighting because of the excellent chance of a successful purchase if a site ranks high enough in the 
evaluation. 

Scores were based on the following: 

5 – No anticipated issues with site ownership 

3 – Potential site ownership issues 

1 – Site ownership is anticipated to be contested 
6.4 Site Evaluation 

Each site has been evaluated based on each criteria. The scores were tabulated in a matrix format.  The 
scores for each factor were multiplied by the weighting factor (with A=4, B=3, C=2, D=1) to develop a 
weighted score for each factor.  The weighted factors for each site were added together to come up with 
an overall score for each potential site.  The higher the score, the more preferred the site.  Conceptual 
layouts of treatment plant facilities on each of the sites are shown in Figures 6-02 through 6-07.  A 
description of the evaluation and the scores assigned to each site for each criterion are as follows: 

  



Page removed. 

 

Contact publicinfo@twdb.state.tx.us to request this page 



Page removed. 

 

Contact publicinfo@twdb.state.tx.us to request this page 



Page removed. 

 

Contact publicinfo@twdb.state.tx.us to request this page 



Page removed. 

 

Contact publicinfo@twdb.state.tx.us to request this page 



Page removed. 

 

Contact publicinfo@twdb.state.tx.us to request this page 



Page removed. 

 

Contact publicinfo@twdb.state.tx.us to request this page 



 

 
73 | P A G E  
 

Accessibility 

Site 1A – Site access will be from New Boston Road which runs along the south edge of the site of the 
existing plant.  Access to the new section of site will either be from New Boston Road via a new access 
road or from a residential street west of the existing site. Since major thoroughfare access is located 
within 1 mile of the site and a new access road less than 1000 feet long can be used to access the 
thoroughfare, this site was given a 4 rating for accessibility.  This rating will drop to a 2 if access through 
the neighborhood is used. 

Site 1B – Site access is via FM 989 which is located 2000 feet from the western side of the site.  
Thoroughfare access is located within 1 mile of the site, but the remaining roads to the plant will be a 
combination of residential roads and new construction.  This site was given a 2 rating for accessibility. 

Site 2A – Site access is via FM 2148 which is located 600 feet from the western side of the site.  
Thoroughfare access is located within 1 mile of the plant site and a new access road less than 1000 feet 
long will be used for site access to the thoroughfare.  This site was given a 4 rating for accessibility.  

Site 2B – Access is from FM 2148 which runs along the eastern side of the site.  Since direct access from 
a suitable road is available to this site, it was given a 5 rating for accessibility. 

Site 3 – Site access is from Bowie Parkway which is 515 feet from the eastern edge of the site. 
Thoroughfare access is located within 1 mile of the site and a new access road less than 1000 feet long 
will be constructed.  This site was given a 4 rating for accessibility. 

Site 4 – Site access if from Pine Street which is located 8800 feet from the north edge of the site.  Major 
thoroughfare access is located between 1 and 5 miles of the plant site but existing roads are not suitable 
for plant traffic.  This site was given a 1 rating for accessibility. 

Community Concerns 

Site 1A – This site is located adjacent to the existing Boston Road WTP.  Although it is adjacent to the 
existing facility, the new plant will encroach on the existing neighborhood and occupy currently vacant 
land.  Anticipated community concerns will be noise, traffic, visual impacts and neighborhood impacts.  
This site was given a 1 rating for community concerns. 

Site 1B – This site is located adjacent to a residential neighborhood.  Anticipated community concerns 
will be noise, traffic, and visual impacts.  This site was given a 2 rating for community concerns. 

Site 2A – Site is located on a site zoned for use as a business park and adjacent to agricultural and some 
residential land uses.  Anticipated community concerns will be visual impacts.  This site was given a 4 
rating for community concerns. 

Site 2B – Site is located primarily adjacent to undeveloped property although some residential areas are 
located directly adjacent to the site on the east side.  Due to the close proximity of the residences, 
anticipated concerns will be visual impacts and noise.  This site was given a 3 rating for community 
concerns. 

Site 3 – Site is located in the TexAmericas development and is zoned for industrial or commercial use.  
No community concerns are anticipated.  Site was given a 5 rating for community concerns. 

Site 4 – Site is located in the TexAmericas development and is zoned for industrial or commercial use.  
No community concerns are anticipated.  Site was given a 5 rating for community concerns. 
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Construction Costs 

Site 1A – This site contains a number of factors that could increase construction costs.  Land costs are 
anticipated to be high because several residences will need to be purchased.  Part of the site is located in 
the floodplain so construction in those areas will require mitigation.  Sewer line abandonment and 
municipal water line relocations may be required.  An access road to the site will need to be constructed.  
The lengths of raw and finished water pipelines required to serve the site are the longest of any of the 
investigated sites.  The site terrain, soil conditions, depth to groundwater, required drainage 
improvements, environmental issues, and accessibility are of typical construction complexity.  The one 
factor which will lower construction costs is that sludge lagoons will not be required since sewer disposal 
is available.  The lack of lagoons keeps anticipated construction costs only 5 to 15% above the median 
cost so construction was given a 2 rating. 

Site 1B – Most construction costs on this site are anticipated to be below average.  Site terrain, soil 
conditions, depth to groundwater, required drainage improvements,  environmental issues, accessibility, 
and land costs are expected to be at or below average costs.  Driving up construction costs for this site are 
the long length of access road required and the length of pipelines to and from the site are the second 
longest among the site alternatives.  There is also a small amount of floodplain mitigation that could be 
required.  Overall, construction on this site is expected to be within plus or minus 5% of the median cost 
giving it a 3 rating. 

Site 2A – Factors negatively impacting construction costs on this site include a short length of access road 
required and some minor wetlands mitigation. Other factors such as the length of pipelines to and from 
the site, land costs, required drainage improvements, depth to groundwater, and soil conditions are 
expected to be about average.  Construction on this site is expected to be within 5% of the average cost so 
it was given a 3 rating. 

Site 2B – The primary factor impacting alternative 2B is the drainage swale running down the middle of 
the site that will need to be rerouted.  There will also be considerable amount of earthwork required to 
construct the appropriate volume of lagoons.  Both of these result in moderate levels of increased cost.  
Some wetlands mitigation may be required.  Access is excellent.  Soil conditions, depth to groundwater, 
length of raw and finished water pipelines, and land costs are expected to be at or below average.  This 
site was given a 4 rating because overall construction costs are anticipated to be between 5 and 15 % 
below the average cost. 

Site 3 – This site has the shortest distance of raw and finished water pipelines among the alternatives.  
Accessibility is good with only a short access road required.  Land costs are anticipated to be low and few 
environmental or drainage impacts are expected.  Soil conditions and depth to groundwater are typical.  
There could be some additional costs for soil relocation associated with the lagoons and the sites 
topography.  Overall construction costs are anticipated to be about 15% below median costs giving the 
site a 5 rating. 

Site 4 – Construction costs for Site 4 are significantly impacted by a large ravine which transverses the 
site and the long length of access road which will need to be constructed.  The cost of pipelines to and 
from the site are above average.  Land costs, environmental mitigation, soil conditions, and groundwater 
levels are expected to be at or below average.  Lagoon construction will require significant earth 
movement.  Overall costs are anticipated to be more than 15% above the median cost giving the site a 1 
rating. 
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Electrical Power Availability 

Site 1A – Power is available to the plant site but no dual feed is available.  Site was given a 4 rating for 
power availability. 

Site 1B – Power is available to the plant site but no dual feed is available.  Site was given a 4 rating for 
power availability. 

Site 2A – Power is available to the plant site but no dual feed is available.  Site was given a 4 rating for 
power availability. 

Site 2B – Power is available with ½ mile of the plant site but no dual feed is available.  Site was given a 4 
rating for power availability. 

Site 3 – Power is available near the plant site but no dual feed is available.  Site was given a 4 rating for 
power availability. 

Site 4 – Power is available near the plant site but no dual feed is available.  Site was given a 4 rating for 
power availability. 

Environmental Impacts 

Site 1A – Site has significant floodplain issues.  Site activity could directly impact the nearby creek 
through chemical spills and the adjacent environment could be impacted by noise, wildlife habitat and 
visual impact.  No wetland, endangered flora or fauna, archeological sites, or past environmental damage 
are anticipated. Site was given a 2 rating for environmental impacts. 

Site 1B – Site has floodplain issues.  No other significant environmental impacts are anticipated with this 
site.  Site was given a 4 rating. 

Site 2A – Site has an area of wetlands that will need to be mitigated or avoided. Environment could also 
be impacted from habitat loss.  No other significant environmental impacts are anticipated with this site.  
Site was given a 3 rating. 

Site 2B – Some habitat loss could occur through removal of wooded areas. An area of wetlands may need 
to be mitigated.  No other environmental impacts are expected.  Site was given a 3 rating. 

Site 3 – Site is on the Army Depot so environmental issues associated with previous land uses are 
possible but not anticipated with this site.  No other environmental impacts are expected. Site was given a 
5 rating. 

Site 4 – Site is on the Army Depot so environmental issues associated with previous land uses are 
possible but not anticipated with this site.  Habitat loss associated with this site could be significant. No 
other environmental impacts are expected.  Site was given a 4 rating. 

Geotechnical Considerations 

Site 1A – No geotechnical concerns were noted with this site.  Site was given a 5 rating. 

Site 1B – No geotechnical concerns were noted with this site.  Site was given a 5 rating. 

Site 2A – No geotechnical concerns were noted with this site.  Site was given a 5 rating. 

Site 2B – No geotechnical concerns were noted with this site.  Site was given a 5 rating. 

Site 3 – No geotechnical concerns were noted with this site.  Site was given a 5 rating. 
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Site 4 – No geotechnical concerns were noted with this site.  Site was given a 5 rating. 

Operating Economics 

Site 1A – The operating economics for this site based on length of raw and finished water piping is 
expected to be greater than 25% above the mean of the sites.  Site was given a 1 rating. 

Site 1B – The operating economics for this site based on length of raw and finished water piping is 
expected to be between 10% and 25% greater than the mean of the sites.  Site was given a 2 rating. 

Site 2A – The operating economics for this site based on length of raw and finished water piping is 
expected to be between 10% and 25% less than the mean of the sites.  Site was given a 4 rating. 

Site 2B – The operating economics for this site based on length of raw and finished water piping is 
expected to be between 10% and 25% less than the mean of the sites.  Site was given a 4 rating. 

Site 3 – The operating economics for this site based on length of raw and finished water piping is 
expected to be greater than 25% below the mean of the sites.  Site was given a 5 rating. 

Site 4 – The operating economics for this site based on length of raw and finished water piping is 
expected to be between 10% and 25% greater than the mean of the sites.  Site was given a 2 rating. 

Permit Requirements/Zoning 

Site 1A – This property is currently zoned residential and commercial and will require a zoning change 
through the City of Texarkana, TX.  Property ownership is a combination of public and private.  Flood 
plain mitigation will require a permit. Permitting was given a 3 rating. 

Site 1B – Site is outside city limits and is not zoned.  Floodplain mitigation will require a permit.  
Property ownership is private.  Permitting was given a rating of 4. 

Site 2A – Current zoning is for a business park and may require a zoning change through the City of 
Wake Village.  Property ownership is public.  Permit for wetlands mitigation could be required.  
Permitting was given a rating of 4. 

Site 2B – Property is not zoned and is outside city limits. Property ownership is private. No permits are 
anticipated and permitting was given a 5 rating. 

Site 3 – Site is zoned industrial/commercial so no zoning change is required. Property ownership is 
public.  Permitting was given a 4 rating. 

Site 4 – Site is zoned industrial/commercial so no zoning change is required. Property ownership is 
public.  Permitting was given a 4 rating. 

Topography 

Site 1A – Site has good topography.  Floodplain mitigation will require some modification.  Topography 
was given a 4 rating. 

Site 1B – Site has good topography.  Floodplain mitigation will require some modification.  Topography 
was given a 4 rating. 

Site 2A – Site has limited slope which will make locating facilities more difficult to allow gravity flow.  
Topography was given a 3 rating. 
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Site 2B – Site had varied terrain and a drainage channel running through the middle of the site.  
Significant earthwork will be required to promote drainage and locate facilities.  Topography was given a 
2 rating. 

Site 3 – Significant earth movement will be required for lagoon construction.  Topography was given a 3 
rating. 

Site 4 – Site topography is good except for a large ravine in the middle of the site that will need to be 
mitigated.  Topography was given a 3 rating. 

Area Requirements 

Site 1A – Site is of suitable size provided adjacent residential property is included.  Area requirements 
were given a 5 rating. 

Site 1B – Site is of suitable size for current and future requirements.  Area requirements were given a 5 
rating. 

Site 2A – Site is of suitable size for current and future requirements.  Area requirements were given a 5 
rating. 

Site 2B – Site is of suitable size for current and future requirements.  Area requirements were given a 5 
rating. 

Site 3 – Site is of suitable size for current and future requirements.  Area requirements were given a 5 
rating. 

Site 4 – Site is of suitable size for current and future requirements.  Area requirements were given a 5 
rating. 

Existing/Future Easements 

Site 1A – No easements were noted. Site was given a 5 rating. 

Site 1B – No easements were noted. Site was given a 5 rating. 

Site 2A – A utility easement crosses the center of the site but can be mitigated through site layout.  Site 
was given a 3 rating. 

Site 2B – No easements were noted. Site was given a 5 rating. 

Site 3 – No easements were noted. Site was given a 5 rating. 

Site 4 – No easements were noted. Site was given a 5 rating. 

Site Ownership 

Site 1A – This parcel includes at least 28 land owners including residential owners.  Significant difficulty 
in obtaining all of the required land is anticipated.  Site owner ship was given a 1 rating. 

Site 1B – No issues with site ownership are anticipated.  Site ownership was given a 5 rating. 

Site 2A – No issues with site ownership are anticipated.  Site ownership was given a 5 rating. 

Site 2B – No issues with site ownership are anticipated.  Site ownership was given a 5 rating. 

Site 3 – No issues with site ownership are anticipated.  Site ownership was given a 5 rating. 
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Site 4 – No issues with site ownership are anticipated.  Site ownership was given a 5 rating. 

6.5 Site Recommendations 

The results of the site evaluation are shown in Figure 6-08.  The site recommended for the new water 
treatment plant is Site 3.  This site scored well in nearly every evaluation category. The next highest 
ranking sites are sites 2B and 2A.  Site selection was heavily impacted by construction and operation 
costs associated with raw and finished water pipeline lengths as well as neighborhood considerations 
associated with site location and the need for mitigation of wetlands or floodplain. 

 



 

 79
 | 

P
A

G
E

 
 

F
IG

U
R

E
 6

-0
8 

– 
S

C
O

R
IN

G
 M

A
T

R
IX

 
R

IV
E

R
B

E
N

D
 W

T
P

 S
IT

E
 S

E
L

E
C

T
IO

N
 

 
 

R
aw

 S
co

re
 

W
ei

gh
te

d
 S

co
re

 

E
va

lu
at

io
n

 C
ri

te
ri

a 
W

ei
gh

t 
F

ac
to

r 
S

it
e 

N
o.

 1
A

 
S

it
e 

N
o.

 1
B

 
S

it
e 

N
o.

 2
A

 
S

it
e 

N
o.

 2
B

 
S

it
e 

N
o.

 3
 

S
it

e 
N

o.
 4

 
S

it
e 

N
o.

 1
A

 
S

it
e 

N
o.

 1
B

 
S

it
e 

N
o.

 2
A

 
S

it
e 

N
o.

 2
B

 
S

it
e 

N
o.

 3
 

S
it

e 
N

o.
 4

 

A
cc

es
si

b
il

it
y 

3 
4 

2 
4 

5 
4 

1 
12

 
6 

12
 

15
 

12
 

3 

C
om

m
u

n
it

y 
C

on
ce

rn
s 

3 
1 

2 
4 

3 
5 

5 
3 

6 
12

 
9 

15
 

15
 

C
on

st
ru

ct
io

n
 C

os
ts

 
4 

2 
3 

3 
4 

5 
1 

8 
12

 
12

 
16

 
20

 
4 

E
le

ct
ri

ca
l P

ow
er

 A
va

ila
b

ili
ty

 
3 

4 
4 

4 
4 

4 
4 

12
 

12
 

12
 

12
 

12
 

12
 

E
n

vi
ro

n
m

en
ta

l I
m

p
ac

ts
 

3 
2 

4 
3 

3 
5 

4 
6 

12
 

9 
9 

15
 

12
 

G
eo

te
ch

n
ic

al
 C

on
si

d
er

at
io

n
s 

2 
5 

5 
5 

5 
5 

5 
10

 
10

 
10

 
10

 
10

 
10

 

O
p

er
at

in
g 

E
co

no
m

ic
s 

4 
1 

2 
4 

4 
5 

2 
4 

8 
16

 
16

 
20

 
8 

P
er

m
it

ti
n

g 
R

eq
u

ir
em

en
ts

 
1 

3 
4 

4 
5 

4 
4 

3 
4 

4 
5 

4 
4 

T
op

og
ra

p
hy

 
2 

4 
4 

3 
2 

3 
3 

8 
8 

6 
4 

6 
6 

A
re

a 
R

eq
u

ir
em

en
ts

 
4 

5 
5 

5 
5 

5 
5 

20
 

20
 

20
 

20
 

20
 

20
 

E
as

em
en

ts
 

1 
5 

5 
3 

5 
5 

5 
5 

5 
3 

5 
5 

5 

S
it

e 
O

w
n

er
sh

ip
 

1 
1 

5 
5 

5 
5 

5 
1 

5 
5 

5 
5 

5 

W
ei

gh
te

d 
T

ot
al

s 
 

 
 

 
 

 
 

92
 

10
8 

12
1 

12
6 

14
4 

10
4 

W
ei

gh
t F

ac
to

r 
A

=
4,

 B
=

3,
 C

=
2,

 D
=

1 

 





 

 
80 | P A G E  
 

Section 7 
Connection to the RWRD Member City Water 

Transmission System 
7.1 System Operational Requirements 

The Riverbend Water Supply System should be planned to provide a safe and reliable water supply to 
each of the District’s members and their customers at an affordable cost.  The critical parameters that 
must be met include system pressure throughout the system and water quality at each delivery point.  
Meeting these parameters at an affordable cost requires that the system be planned so that it can operate 
efficiently through the reasonably anticipated operating scenarios.  

System Pressure Maintenance – The existing water transmission system has provided reliable system 
pressures to the Member Cities for several decades.  The existing water transmission system operates at 
the Texarkana Water Utilities (TWU) retail system pressure gradient which is more than adequate to 
deliver water to Annona, the most remote RWRD Member City.  The TWU is a jointly operated water 
department of the Cities of Texarkana, Texas and Texarkana, Arkansas.  The system could be more 
efficiently operated if the bulk of the system (west of FM 2253) were disconnected from the TWU system 
and allowed to operate at a minimum pressure of 25 PSI or the pressure required to service each delivery 
point whichever is less.  This is the most efficient location to separate the TWU system from the RWRD 
Member City System and a location that minimizes impacts to the two systems and gains the maximum 
benefits.  This location does leave some overlap between the two systems in that water delivered to Nash 
and Wake Village will still be conveyed through a part of the TWU system.  This approach is possible 
because the RWRD Member City System is not a primary fire protection system.  The fire protection 
outside of the TWU system is provided by the member cities own water distribution systems.  The benefit 
of this new configuration is the members will only have to pay for the energy to deliver the water at the 
specific pressures required to meet system requirements.  Under this configuration, the TWU system will 
still operate at its current system pressure.  The full implementation of this approach is subject to further 
analysis and assessment during the design development phase. 

The benefit of this new configuration is the members will only have to pay for the energy to deliver the 
water at the specific pressures required to meet system requirements.  Under this configuration, the TWU 
system will still operate at its current system pressure. 

Water Quality Maintenance – The first key to water quality maintenance is to produce stable water at 
the water treatment plant.  The proposed water treatment process discussed in Section 4 will meet that 
objective; however, it is recommended that member cities maintain the capability to rechlorinate at their 
delivery points should an unexpected drop in chlorine residual occur.   

The second key is to protect the water supply in the transmission system.  Currently, each delivery point 
to a RWRD Member City is through a top entry ground storage tank that offers a positive air gap between 
the discharge pipe and tank water surface.  This configuration protects the water transmission system 
from possible backflows of water from a RWRD Member City system that could inadvertently 
contaminate the system.  This configuration should be continued and perhaps even expanded to isolate the 
TWU system from the remainder of the system. 
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7.2 Recommended System Configuration 

Figure 7-01 illustrates a schematic of the recommended connection to the RWRD Member City Water 
Transmission System.  This configuration isolates the TWU system from the system that delivers water to 
all members west of FM 2253.  Nash and Wake Village will continue to be served from the TWU system.  
Water flow through their meters will need to be subtracted from the TWU delivery meter to determine the 
quantity of water delivered to TWU.  By isolating the TWU system, the pressure in the remainder of the 
RWRD Member City System can be reduced to a level that meets the specific requirements to deliver 
water to each member and maintain a minimum system pressure of 25 psi. The system will still have a 
valved connection to allow emergency operations if needed.  This configuration also isolates every 
RWRD Member City, including TWU, from the RWRD Member City System thus protecting the water 
quality in the system. 
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Section 8 
Implementation 

 

8.1 Permit and Right-of-Way Issues  

Development of the new water supply system for the RWRD will require some permits to be secured.  
The City of Texarkana holds water rights permit number CA 4836 which grants the City 45,000 acre-feet 
per year from Lake Wright Patman for municipal use and another 135,000 acre-feet per year for industrial 
uses.  That quantity of raw water for municipal uses is more than enough to support a 60 mgd water 
treatment plant assuming a 2 to 1 peaking factor; therefore, the quantity of water available is sufficient for 
the District’s needs in the foreseeable future.  If the raw water intake location is changed, a minor permit 
amendment will be required to designate the new intake point.  Such an amendment is typically an 
administrative procedure. 

 Construction of the raw water intake will require a Section 404 permit from the US Army Corps of 
Engineers (USACE), but the scope of the project will most likely fall under a Regional General Permit.  
Additionally Lake Wright Patman is owned and operated by the USACE and the raw water pump station 
will potentially be located on USACE property.  The Operations Division of the USACE will require 
review and approval for any construction in the lake and will require an agreement to construct facilities 
on USACE property.   

The recommended water treatment plant site is located within the Tex Americas Center.  The adjacent 
land uses and zoning are both industrial/commercial.  The proposed water treatment plant is consistent 
with the adjacent land use and zoning so no zoning changes will be required.  The land for the water 
treatment plant will have to be acquired from the Tex Americas Center. 

Much of the recommended raw water and treated water pipeline routes are along existing public right-of-
way, but there are short segments where right-of-way will need to be purchased.   

Both the water treatment plant and the raw water pump station will require significant amounts of reliable 
electrical power.  To assure reliability, both facilities should have either redundant power feeds at or a 
robust single power feed with local back-up power generation on site.   

8.2 Schedule 

The development of the new water supply for the RWRD is anticipated to take approximately 39 months 
as outlined below: 

 Preliminary Design,– 6 months 

 Final design – 6 months 

 Right-of-way acquisition, and permit approvals – 12 Months (concurrent with preliminary & final 
design) 

 Construction – 24 months 

 Start-up and commissioning – 3 months 
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8.3 Cost Projections 

Major costs for this project consist of land/right of way acquisition, intake facilities, raw water 
transmission lines, water treatment facilities, finished water transmission lines, and professional services 
including engineering, land acquisition assistance, surveying, geotechnical, and ecological evaluations.  A 
brief summary of expected costs in each of these areas is described below. 

Land Acquisition/Right-of-Way – Land costs will vary based on the site selected as described in the 
Section 6 – Water Treatment Plant Site.  Typical land costs for the Texarkana area are $10,000 per acre. 
Except for Site 1, the land costs for each of the prospective WTP sites are anticipated to be at or below the 
average cost.  Due to the high number of residences requiring purchasing for Site 1, land costs are 
anticipated to be significantly more than the average cost.  The anticipated average cost for a 50-acre 
plant site will be $500,000. 

Pipeline right-of-way costs can also vary considerably from near zero for existing right-of-ways to 
$60,000 per 1000 linear feet for right-of-ways through developed areas.  Using a typical mixture of 
existing, rural, and developed areas where the pipelines will be installed indicates that right-of-way costs 
for this project will average about $15,000 per 1000 linear feet of pipeline.  Total cost for right-of-way 
acquisition will vary based on the expected length of the required pipeline which is dependent on the 
intake and WTP sites selected. 

Construction Costs Basis – Construction costs were developed using CH2M HILL’s construction cost 
database and CH2M HILL’s proprietary CH2M HILL Parametric Cost Estimating System (CPES).  The 
purpose of CPES is to generate quick, relatively accurate, and detailed cost estimates at the conceptual 
stage of a project, before little or any design work has taken place. The system contains many “mini-
models” or cost estimates of facilities that are based on real projects. These mini-models have 
relationships (or algorithms) built into them that allow the system to adjust their costs based on project-
specific information supplied by the user.  This system takes actual cost data from the construction of 
water treatment facilities across the country and develops standard layouts and associated costs for each 
of the unit processes under consideration. This tool is useful in developing conceptual layouts and budget 
level costs and for comparing various treatment alternatives. In Phase 2 of this project, CPES was used to 
evaluate the anticipated costs of treatment alternatives and was used to help select the process with the 
lowest cost-benefit ratio.  Contingencies are included in the construction costs. 

Intake Facilities – The costs for the intake facilities include the construction costs for the raw water intake 
and the raw water pump station.  The intake pipeline and the raw water pump station structure will be 
designed and constructed to accommodate the ultimate capacity of the system (60 mgd), but the 
equipment installed in the pump station will only be designed to match the water treatment plant capacity.   

Raw Water Transmission Lines –The costs for the raw water pipeline include construction costs for a raw 
water pipeline.  The costs assume the initial capacity of the pipeline will be one-half the ultimate water 
treatment plant capacity (30 mgd).  A second parallel pipeline will have to be constructed when the Water 
Treatment plant is expanded beyond 30 mgd.  The costs also assume that water treatment plant site 3 is 
the selected plant site 

Water Treatment Facilities -  The costs for the water treatment plant include the costs for the unit 
processes discussed in Section 4 of this report including sludge lagoons. Costs for plant capacities of 20 
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mgd, 25 mgd and 35 mgd are presented for information purposes.  A plant capacity of 20 mgd will be 
required to replace the capacity of the existing New Boston Road WTP.     

Finished Water Transmission Lines –  The costs for the finished water pipelines include the costs of the 
pipeline that connects the water treatment plant to the RWRD Member City System.  The pipeline 
construction costs are based on a capacity that is 1.25 times the water treatment plant capacity to allow for 
some diurnal peaking. 

Professional Services – Professional services include engineering and other professional services to 
complete planning permitting and design of the new water supply facilities.   

Summary of Anticipated Costs – A summary of estimated costs for each factor is shown below in Table 
8-01.  These should be considered budget level costs with a level of accuracy of +/- 30%.  Costs are 
assuming that the highest ranking site in the site selection process (Site 3) is used. 

Table 8-01 Projected System Implementation Costs 

 20 mgd 25 mgd 35 mgd 
Land Acquisition/ROW $500,000 $500,000 $500,000 
Intake Facilities $13,800,000 $14,000,000 $14,500,000 
Raw Water Pipelines $20,710,000 $20,710,000 $20,710,000 
Treatment Plant $52,350,000 $57,900,000 $69,560,000 
Treated Water Pipelines $6,400,000 $6,400,000 $6,400,000 
Professional Services $9,280,000 $9,890,000 $11,080,000 
Total $103,040,000 $109,400,000 $122,750,000 
 

Treatment plant costs could be reduced by deferring the construction of the ozone facilities until a later 
date.  It is anticipated that this deferral would reduce the initial capital cost by about $12M. This deferral 
would have a significant impact on finished water quality, however.  Taste and odor removal would go 
from excellent to poor, TOC removal would go from excellent to moderate, and pathogen removal would 
go from good to moderate.  Current water quality regulations will still be met but there will be less ability 
to meet potential future regulations without the ozone. 

The projected project costs are significantly higher than HDR Engineering’s projected cost to replace the 
filter units at the New Boston Road WTP because the two projections are for projects that are not equal in 
scope or value to the Member Cities.  The Scope of the HDR project is to install membrane filters at the 
New Boston Road WTP to replace the existing granular media filters, repair the existing flocculation 
sedimentation basins, and add powdered activated carbon facilities at the raw water pump station.  The 
limitations of the HDR Engineering scope is due to the limited focus of the HDR Engineering study as 
directed by Texarkana Water Utilities.  These improvements address only the most urgent needs for the 
water supply system.  The following table (Table 8-02) compares the scope and benefits of the two 
projects: 
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Table 8-02 Comparison of Scope and Benefit of Water Supply System Improvements 

Scope Item HDR Project CH2M HILL  Project Benefit 
Replace raw water Intake 
& pump station 

Not Addressed New raw water intake and 
pump station in deeper 
water 

Allows for Member Cities 
to access full water rights 
in Lake Right Patman.  
Replaces 50 year old pump 
station equipment.  Both 
resulting in a more reliable 
water supply 

Replaces raw water 
pipeline.  

Recommends cleaning, 
inspection of air releases 
valves and operating at 
higher pressures to restore 
capacity.   

New raw water pipeline 
with capacity to one-half 
the ultimate WTP 
capacity.  Provides right-
of-way to add a second 
pipeline in the future when 
the system requires 
expansion  

Addresses the unknown 
structural condition of the 
existing raw water 
pipeline, provides more 
reliability and capacity for 
expansion of the water 
supply system.  Also 
provides some excess 
capacity for industrial raw 
water sales in the interim 
thus increasing system 
revenue. 

Replace New Boston Road 
WTP 

Recommends new 
membrane filters, repairs 
to existing 
flocculation/sedimentation 
basins and chemical feed 
equipment.   

Recommends a new water 
treatment plant on a new 
site with room to expand 
the plant to 60 mgd.   

The new water treatment 
plant will have a modern 
treatment process that can 
efficiently address the past 
water quality concerns 
from the New Boston 
Road WTP and meet 
current and projected 
water quality rules.  The 
new plant site allows for 
expansion to promote 
growth in Northeast Texas.  

RWRD Member City 
Water Transmission 
Pipeline 

Recommends replacement 
of high service pumps 

Recommends new 
pumping facilities along 
with a reconfiguration of 
the RWRD Member City 
Transmission Pipeline  

Provides an expandable 
pump station to meet 
growth in the system.  
Isolates the RWRD 
Member City System from 
the Texarkana Water 
Utilities water distribution 
system offering more 
energy efficient operation 
and better metering of 
water use by the members. 

 

Project Funding Options 

There are a number of possible funding options for proposed improvements.  Historically utilities have 
sold revenue bonds that are supported by revenues from future rates.  The estimated annual debt service 
assuming a 30 year finance period and a four percent interest rate is $6,000,000.  Additionally there are a 
number of funding vehicles available from the Texas Water Development Board that could reduce the 
annual costs of financing the system.  These vehicles include: 
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 Drinking Water State Revolving Fund – a loan program that allows communities to take 
advantage of the State credit rating. 

 State Participation Program – a program where the State finances a project.  The payments for 
future capacity are deferred and owned by the State until the capacity is needed by future growth.  

 Water Infrastructure Fund – Subsidized and deferred funding for water supply projects 

Next Steps 

This report provides the RWRD with basic information necessary to decide whether or not to proceed 
with developing a new water supply system to replace the aging Member City System.  To proceed, the 
RWRD needs to establish a basis to finance the project.  That basis will require contracts with the 
member cities to purchase water at a fixed rate basis.  With water supply contracts in hand, RWRD can 
then secure funding to begin development of the project.
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Appendix B 
CH2M HILL Resolution to  

HDR Engineering, Inc. Peer Review 
May 7, 2012 

























 

 

Appendix C 
Public Meetings and Comments 





Riverbend Water Resources District
Phase 3 Study
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AgendaAgendaAgendaAgenda

O i  f P i  St d  R lt Overview of Previous Study Results
 Overview of Phase 3 Study Scope of 

WorkWork
 Overview of Phase 3 Study Progress
 Questions



Our ChargeOur ChargeOur ChargeOur Charge

Assess the condition and capacity  Assess the condition and capacity 
of the entire existing water supply 
system

R   i k /  i  W   l   — Raw water intake/pump station, Water treatment plant, water 
transmission system

— Inspected New Boston Road WTP, TexAmericas WTP, and 
Wright Patman Raw Water PSWright Patman Raw Water PS

 Recommend the most cost effective water system 
improvements to meet the current and future needs of 
the member citiesthe member cities
— Location of facilities, water treatment process, project phasing

 Recommendations should address all apparent issues 
related to the water supply system
— Treated water quality, long term reliability, expandability



Overview of Previous StudiesOverview of Previous StudiesOverview of Previous StudiesOverview of Previous Studies

R  W t  I t k Raw Water Intake

— Existing intake location too shallowg

— Intake pipeline capacity & condition in question

— Existing pump station in need of renovation

l b— Raw water transmission pipeline appears to be 
acceptable for now



Overview of Previous StudiesOverview of Previous StudiesOverview of Previous StudiesOverview of Previous Studies

W t  T t t Pl t Water Treatment Plant

— Existing WTP in need of renovationg
 Configuration and condition of existing plant makes renovation 

not feasible
 New plant most cost effective alternative
 Should consider both existing plant site and new plant sites

— Treatment process recommended that resolves taste & odor 
issues cost effectively

— New plant should be planned for an ultimate capacity of 60 
b l h h ld bMGD but initial phase should be 20 MGD 



Overview of Previous StudiesOverview of Previous StudiesOverview of Previous StudiesOverview of Previous Studies

E i ti  M b  Cit  T t d W t   Existing Member City Treated Water 
Transmission System

— The existing Member City water transmission 
system can meet RWRD’s near term needs for 
conveyance of water to the Member Cities.

— Some minor improvements might be required



Overview of Phase 3 Scope of 
k

Overview of Phase 3 Scope of 
kWorkWork

I d tif  Sit  d C t l  Indentify Sites and Conceptual 
Designs for the New Water Supply
Infrastructure
— Raw Water Intake & Pump Station
— Raw Water Pipeline
— Water Treatment Plant— Water Treatment Plant
— Treated Water Conveyance

 Validate the Water Treatment Process Assumptions 
Made in Phase 2 Studies

 Quantify the Projected Costs of the Infrastructure



Overview of Phase 3 Scope of 
k

Overview of Phase 3 Scope of 
kWorkWork

D li bl Deliverables

— Conceptual Site Plans for New Facilitiesp

— Conceptual Process Design for WTP

— Conceptual Water Transmission System Design

— Permit Requirements for Facilitiesq

— Cost Projections for Facilities



Overview of Phase 3 StudyOverview of Phase 3 StudyOverview of Phase 3 Study 
Progress

Overview of Phase 3 Study 
Progress
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Status of WTP Conceptual DesignStatus of WTP Conceptual DesignStatus of WTP Conceptual DesignStatus of WTP Conceptual Design



Status of WTP and Raw Water 
k i l i

Status of WTP and Raw Water 
k i l i

Existing WTP & 
WTP  Alternative 

Site 1

Intake Site SelectionIntake Site Selection

WTP  Alternative 
Site 3

WTP  Alternative 
Site 2

WTP  Alternative 
Site 4

Existing Raw Water

Recommended Raw 
Water Intake/PS Site

Existing Raw Water 
Intake/PS Site



Next StepsNext StepsNext StepsNext Steps

Ad t WTP t l d i   t   Adapt WTP conceptual designs  to 
alternative sites

 Develop Raw Water Intake/PS conceptual designDevelop Raw Water Intake/PS conceptual design
 Develop site specific costs for each alternative

— Include raw water and treated water transmission costs

 Evaluate alternatives 
— Consider capital and operating costs
— Consider future expansion issuesConsider future expansion issues

 Complete water quality evaluations
 Conduct two more public meetingsg
 Prepare report





 Overview of Previous River Bend Water 
( ) d lResource District (RWRD) Study Results

 Overview of Phase 3 Study Scope of Work
 Overview of Phase 3 Study Progress
 Public Comment



 This phase of  studies is funded in part the  
l dTexas Water Development Board



 Reviewed previous studies made available by 
RWR TWURWR, TWU, etc.
◦ North East Texas (Region D) 2005 Regional Water Plan
◦ System Operation of Lake Wright Patman Freese &◦ System Operation of Lake Wright Patman, Freese & 

Nichols, 2003
◦ TWDB Regional Water Planning Database (Downloaded 

f TWDB D 2008)from TWDB Dec. 2008)
◦ TCEQ Water Rights Database (Downloaded from TCEQ 

Dec. 2008)
◦ Chemical System Evaluation, HDR, Nov. 20007
◦ Taste & Odor Study using Ultraviolet Light and 

Hydrogen Peroxide Trojan Technologies April 2008Hydrogen Peroxide, Trojan Technologies, April 2008



 Reviewed previous studies made available by RWR, TWU, etc. 
(Cont.)( )
◦ Water Distribution System Master Plan, APAI, March 2008
◦ Water Distribution Study – Texarkana Texas, MTG/Pitometer Assoc., 

April 1999
◦ Wright Patman Water Treatment Plant Near Term Process Evaluation◦ Wright Patman Water Treatment Plant Near-Term Process Evaluation, 

HDR, October 2008
◦ Wright Patman Water Treatment Plant – Raw Water Conveyance System 

– TM3, HDR, June 2008
◦ Wright Patman Water treatment Plant New Water Treatment Facilities◦ Wright Patman Water treatment Plant – New Water Treatment Facilities, 

HDR, June 2008
◦ Draft Protocol for Membrane Pilot Testing, HDR, August 2007
◦ Memo to Membrane System Suppliers, HDR, January 2007

CLB E i S l I i A l i f E i i C◦ CLB Engineers – Structural Integrity Analysis of Existing Concrete 
Structures located at Wright Patman Water Treatment, CLB Engineers, 
June 2005

◦ TWU Agreements/Contracts/Permits (20+ documents)



 Interviewed RWRD Member Cities and 
d h d d f hassessed the condition and capacity of the 

existing RWRD water supply system
R t i t k / t ti t t t t◦ Raw water intake/pump station, water treatment 
plant, treated water transmission system
◦ Inspected New Boston Road WTP, TexAmericasInspected New Boston Road WTP, TexAmericas 

WTP, and Wright Patman Raw Water Pump Station
 Made recommendations for the scopes of 

additional studies (phased approach).



 Studies focused on RWRD Member Cities 
System

 Recommended the most cost effective water 
s stem impro ements to meet the c rrentsystem improvements to meet the current 
and future needs of the RWRD Member 
CitiesCities
◦ Water treatment process and project phasing

 Made recommendations to address issues 
related to the RWRD water supply system
◦ Treated water quality, long term reliability, 

d biliexpandability



 Raw Water Intake
◦ Existing intake location too shallow
 Location is not reliable due to depth and continued siltation

◦ Existing intake pipeline capacity & condition is in◦ Existing intake pipeline capacity & condition is in 
question
 Siltation continues to impact
 Not easily extended to water of reliable depth

◦ Existing pump station in need of replacement
 Structure is too shallow (doesn’t allow for reliable flooded Structure is too shallow (doesn t allow for reliable flooded 

suction)
 Equipment is at or beyond useful life



 Raw Water Intake (continued)
◦ Existing raw water transmission pipeline,
 Documentation of the condition of the pipeline has not been 

provided and/or is nonexistentp /
 Capacity is inadequate for ultimate needs (60 MGD)
 Capacity may be inadequate for current needs (20 MGD)



 Raw Water Systems
◦ Intake
 Needs to access deepest practical location in water source
 Should make allowances for ultimate capacity (60 MGD)p y
 Should make allowances for potential industrial raw water 

supplies
◦ Pump Stationp
 Structure should accommodate ultimate capacity and industrial 

raw water supply
 Initially install Phase 1 capacity (20 MGD + Industrial Raw Water)
◦ Raw Water Main
 Initially construct Phase 1 capacity or greater
 Obtain adequate easements/rights-of-way for ultimate capacity 

and industrial raw water supply



 Water Treatment Plant (WTP)
◦ Existing New Boston Road WTP
 Existing WTP facilities need to be replaced

◦ New WTP◦ New WTP
 Should consider both existing plant site and new plant sites
 Selection of the treatment process should be one that resolves 

d ff ltaste & odor issues cost effectively
 Ultimate treatment capacity of 60 MGD and initial phase 

capacity of 20 MGD



 RWRD Treated Water Transmission System
◦ Provide as required the treated water 

infrastructure for initial phase capacity to the 
existing RWRD water transmission system (variesexisting RWRD water transmission system (varies 
per site).
◦ The existing RWRD water transmission system 

can meet near term needs for conveyance of 
water to the RWRD Member Cities.
◦ Some improvements to the existing RWRD◦ Some improvements to the existing RWRD 

transmission system may be required for reliable 
operation.



 Indentify Potential Sites and Conceptual 
f h lDesigns for the New Water Supply

Infrastructure
R W I k & P S i◦ Raw Water Intake & Pump Station
◦ Raw Water Pipeline
◦ Water Treatment PlantWater Treatment Plant
◦ Treated Water connection to the existing system

 Validate the Water Treatment Process Validate the Water Treatment Process 
Recommendations from the RWRD Phase 2 
Studies



 Estimate of Probable Total Cost for Each 
Site

 Deliverables
◦ Conceptual Site Plans for New Facilities
◦ Conceptual Process Design for WTP
◦ Conceptual Water Transmission System Design◦ Conceptual Water Transmission System Design 

(Raw & Treated)
◦ Permit Requirements for Facilities
◦ Cost Projections for Facilities





Treatment Plant campus 
area 30 acres

Sludge lagoon area 20 
acres (if required)



 Accessible
◦ To major thoroughfares for daily deliveries of 

construction materials and water treatment 
suppliessupplies
◦ To corridors to connect offsite infrastructure; 

raw water pipeline,  treated water pipeline and 
tpower; etc.

 Environmental
◦ No threatened and endangered species habitats◦ No threatened and endangered species habitats
◦ No protected areas such as wetlands or culturally 

significant sites
◦ No unmitigated damage from previous land uses



 Community
h d l d l d ( )◦ Consistent with existing and planned land uses (zoning)

◦ Minimal traffic impacts to community from construction 
and operations traffic

 Site suitability
◦ Area Requirements

At least 30 acres Treatment Campus At least 30 acres – Treatment Campus
 At least 20 additional acres if sludge management is on site

◦ Length to width ratio less than 3 to 1 is optimal
G tl l (1% t 5% ti )◦ Gentle slopes (1% to 5% optimum)
◦ Suitable foundation soils with no shallow ground water
◦ No flood plain that constricts site use or access



Current
Intake

Bottom @ 212 ft-msl1

Recommended
`

Recommended
Intake

Bottom @ 204.5 ft-msl2

1  Based on 2006 Survey by MTG
2  Based on 2010 Bathymetry Survey by TWDB



Existing WTP & 
WTP  Alternative 

Site 1

WTP  Alternative 
Site 3

WTP  Alternative 
Site 2

WTP  Alternative 
Site 4

Existing Raw Water

Recommended Raw 
Water Intake/PS Site

Existing Raw Water 
Intake/PS Site



 Each site assigned a scored for every 
criteria

 Criteria assigned a weighting factor
◦ A – Most important
◦ B – More important

C I t t◦ C – Important
 Sites numerically ranked, highest score 

indicates the most desirable siteindicates the most desirable site 



 Suitability
◦ Area and configuration (A)

 Economic Issues (A)
◦ Construction costs including◦ Area and configuration (A)

◦ No floodplain restrictions (A)
◦ Accessibility (B)
◦ Power availability (B)

◦ Construction costs including 
land & right-of-way

◦ Operating costs
 Community Concerns (B)

◦ Permitting & zoning Requirements (B)
◦ Topography (C)
◦ Geotechnical considerations (C)
◦ Easement/right of way needs (C)

 Environmental Impacts (B)

◦ Easement/right-of-way needs (C)



 Develop site specific costs for each 
lalternative

 Evaluate alternatives 
C d t thi d bli ti t t Conduct third public meeting to present 
evaluation results & receive comments

 Prepare report Prepare report







 Review Previous Studies
 Overview of Phase 3 Study Scope of Work
 Overview of Phase 3 Study Conclusions & 

RecommendationsRecommendations
 Public Comment



Thi h f t di i f d d i t th T W t This phase of  studies is funded in part the Texas Water 
Development Board

 HDR Engineering provided a peer review of the Phase 3 
ReportReport



Existing System Capabilities & ConditionExisting System Capabilities & Condition



Raw Water IntakeRaw Water Intake





Existing Raw Water Intake
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 Raw Water Intake
◦ Existing intake location too shallow
 Location is not reliable due to depth and continued siltation

Existing intake pipeline capacity & condition is in question◦ Existing intake pipeline capacity & condition is in question
 Siltation continues to impact
 Not easily extended to water of reliable depth

◦ Existing pump station in need of replacement
 Structure is too shallow (doesn’t allow for reliable flooded suction)
 Equipment is at or beyond useful life



 Raw Water Intake (continued)
E i i i i i li◦ Existing raw water transmission pipeline,
 Documentation of the condition of the pipeline has not been provided 

and/or is nonexistent
 Capacity is inadequate for ultimate needs (60 MGD)Capacity is inadequate for ultimate needs (60 MGD)
 Capacity may be inadequate for current needs (20 MGD)



Water Treatment Plant (WTP)Water Treatment Plant (WTP)









 Water Treatment Plant (WTP)
◦ Site
 Sits largely within the 100 year floodplain
 Adjacent to residential community
 Little room for expansion
◦ Existing WTP facilities 60 years old 
 Equipment needs replacementq p p
 Structures deteriorating
◦ Finished water quality concerns
 Taste & OdorTaste & Odor
 Disinfection stability
 Disinfection by-products



 More up-front investment
 Future capital investment tied to 

 Less initial investment
 Future capital needed top

growth
 Provides reliable water supply to 

meet:
◦ Current needs

 Future capital needed to 
fix remaining concerns
◦ Raw water reliability 

(intake, pump station & 
i li )◦ Supports future growth

 Improves quality of water 
delivered
◦ Significantly reduce taste & odors

pipeline)
◦ Flood plain issues at the 

plant site
 Declining supply available

◦ Assures disinfection residual to 
all customers

◦ Reduces disinfection by-products 
to levels well below regulatory 
limits

 Declining supply available 
to meet current needs, no 
plans for growth

 Does not fully address 

Long Term Water Supply Short Term Fix

limits water quality concerns

Long Term Water Supply S



Conceptual Planning for New Water SupplyConceptual Planning for New Water Supply



 Provide information to Riverbend Water Resources 
District:District:
◦ Assume a new long term water supply with 20 MGD initial capacity 

and a 60 MGD ultimate capacity.
1. What treatment process would cost effectively meet the Member’s 

l l dd d d d blwater quality goals…address taste & odor issues and provide a stable 
disinfection residual?

2. Where would the optimum raw water intake be located that would 
ff d l bl h l f k hafford reliable access to the entire conservation pool of Lake Wright 

Patman?

3. Where would the optimum water treatment plant location be that 
ld b h h h d l l d fwould serve both the short term and long term water supply needs of 

the District’s members?

4. What would a new water supply system cost?



 Study focused on developing a water supply from Lake 
Wright Patman because:Wright Patman because:

◦ Focuses on rebuilding the Member City System.

◦ Continue to use existing Texas Water Rights to supply Texas 
Member Cities.

◦ Preserves existing Texas water rights from challenges if not used.

◦ Does not require obtaining rights for interstate transfer of water oes ot equ e obta g g ts o te state t a s e o ate
from Arkansas to Texas.
 A legislative issue for both States.



 Indentify potential sites and conceptual designs for the 
new water supply infrastructurenew water supply infrastructure
◦ Raw water intake & pump station
◦ Raw water pipeline
◦ Water treatment plant
◦ Treated water connection to the existing system

 Validate the water treatment process recommendations p
from the RWRD Phase 2 Studies



 Estimate of probable total cost for each site
 Deliverables
◦ Conceptual site plans for new facilities
◦ Conceptual process design for WTP
◦ Conceptual water transmission system design (raw & treated)
◦ Permit requirements for facilities
◦ Cost projections for facilities



 HDR Engineering provided peer review of the Phase 3 
StudyStudy.

 Findings:
◦ No major technical issues with work completed by CH2MHILL
◦ Certain project goals impacted project costs
 Rigorous taste & odor control
 More reliable raw water system
Differences between HDR conclusions and CH2MHILL conclusions◦ Differences between HDR conclusions and CH2MHILL conclusions 
are the result of differences in the respective scopes of work
 CH2MHILL was asked to evaluate a long term water supply system for 

the member cities
 HDR was asked to evaluate prolonging the life of the New Boston Road 

WTP



Treatment Plant campus 
area 30 acres

Sludge lagoon area 20 
acres (if required)

WTP Conceptual DesignWTP Conceptual Design



E isting Ra Water IntakeExisting Raw Water Intake
Bottom Elev. 212 ft.

Recommended Raw Water Intake & PS
Bottom Elev. 204 ft.



N h t d th i ffi i t t li bl t Near shore water depth is sufficient to assure reliable water 
supply from the entire conservation pool (Elev. 215.5 ft.).

Th i d i k b d i d li bl The new pump station and intake can be designed to reliably 
draw water from the entire conservation pool

 The raw water system can be designed for an initial phase 
capacity of 20 MGD and to accommodate the ultimate system 
capacity of 60 MGD.

 The new site is less susceptible to sedimentation than the 
existing site.





 System operates at 
most efficient pressuremost efficient pressure

 Water used by Member em Water used by Member 
Cities more accurately 
measured

TW
U 

Sy
st

e

 Costs of system losses 
more fairly allocated FM

T

y FM

Member City 
System

Combined 
TWU &System TWU & 
Member City



 Accessible
To major thoroughfares for daily deliveries of construction◦ To major thoroughfares for daily deliveries of construction 
materials and water treatment supplies

◦ To corridors to connect offsite infrastructure; raw water pipeline,  
treated water pipeline and power; etc.treated water pipeline and power; etc.

 Environmental
◦ No threatened and endangered species habitats
◦ No protected areas such as wetlands or culturally significant sites◦ No protected areas such as wetlands or culturally significant sites
◦ No unmitigated damage from previous land uses



 Community
Consistent with existing and planned land uses (zoning)◦ Consistent with existing and planned land uses (zoning)

◦ Minimal traffic impacts to community from construction and 
operations traffic

 Site suitability Site suitability
◦ Area requirements
 At least 30 acres – Treatment Campus
 At least 20 additional acres if sludge management is on site At least 20 additional acres if sludge management is on site

◦ Length to width ratio less than 3 to 1 is optimal
◦ Gentle slopes (1% to 5% optimum)
◦ Suitable foundation soils with no shallow ground water◦ Suitable foundation soils with no shallow ground water
◦ No flood plain that constricts site use or access





 Each site assigned a scored for every criteria
 Criteria assigned a weighting factor
◦ A – Most important
◦ B – More importantB More important
◦ C – Important

 Sites numerically ranked, highest score indicates the 
most desirable sitemost desirable site 





 From Phase 2 Studies:
R d d P◦ Recommended Process: 
 Conventional Coagulation/Flocculation/Sedimentation (similar to New 

Boston Road) 
 with Ozone Disinfection (for taste & odor control)with Ozone Disinfection (for taste & odor control)
 and Biological Active Filters (for biological stability)

◦ More favorable to process recommended to renovate New Boston 
Road Plant because:
 Lower capital cost (conventional filters cost about 60% less than 

membrane filters)
 Operation of conventional filters more familiar operators
 Biological Actives Filters produces a more stable water than membrane Biological Actives Filters produces a more stable water than membrane 

filters (maintains disinfection residual) 



 Recommended Process - Test Results
T d l id li◦ Treated water meets regulatory guidelines

◦ Disinfection by-products not a problem
◦ Taste & Odor issues addressed

P d d bl (bi l i ll d h i ll l i◦ Produced water stable (biologically and chemically …low corrosion 
potential)

◦ Process assumptions (costs) from Phase 2 evaluations validated



 Six sites objectively evaluated using methodology 
discussed previously:discussed previously:
◦ Accessibility
◦ Community Concerns
◦ Construction CostsConstruction Costs
◦ Electric Power Availability
◦ Environmental Impacts
◦ Geotechnical Considerations
◦ Operations Economics
◦ Permit Requirements/Zoning
◦ Topography

A R i t◦ Area Requirements
◦ Existing/Future Easements
◦ Site Ownership



Criteria Weight 
Factor

Site
1A

NB Rd

Site
1B

Site
2A

Site 
2B

Site 
3

TAC

Site 
4

Accessibility 3 12 6 12 15 12 3
Community Concerns 3 3 6 12 9 15 15
Construction Costs 4 8 12 12 16 20 4Construction Costs 4 8 12 12 16 20 4
Electrical Power 3 12 12 12 12 12 12
Environmental Impacts 3 6 12 9 9 15 12
G t h i l C 2 10 10 10 10 10 10Geotechnical Concerns 2 10 10 10 10 10 10
Operating Expense 4 4 8 16 16 20 8
Permitting 1 3 4 4 5 4 4
Topography 2 8 8 6 4 6 6
Area Requirements 4 20 20 20 20 20 20
Easements 1 5 5 3 5 5 5Easements 1 5 5 3 5 5 5
Site Ownership 1 1 5 5 5 5 5
Weighted Total Score 92 108 121 126 144 104



 Located adjacent to a 
residential neighborhood

 Located in TexAmericas
Centerresidential neighborhood

 In an existing 
commercial area

Center
 Zoned for industrial 

commercial use
 Adjacent land use Anticipated concern

◦ Noise
◦ Traffic

 Adjacent land use 
compatible

◦ Visual Impacts
◦ Neighborhood Impacts 

Site 1A
N B t R d Site 3New Boston Road S 3



 Increased costs
◦ Need to purchase residential

 Increased costs
◦ Need for sludge lagoons◦ Need to purchase residential 

lots
◦ Floodplain mitigation
◦ Utility relocations

◦ Need for sludge lagoons
 Reduced costs
◦ Closest to new intake
◦ Good topographyUtility relocations

 Reduced costs
◦ Sludge lagoons not needed

◦ Good topography

Site 1A
N B t R d Site 3New Boston Road S 3



 Environmental Impacts
◦ Floodplain

 Environmental Impacts
◦ Former Army AmmunitionFloodplain 

◦ Noise
◦ Visual

◦ Former Army Ammunition 
Plant
 Site cleared from 

environmental issues

 Operating Expenses
◦ Longer raw water pipeline 

increases pumping costs

 Operating Expense
◦ Shortest raw water pipeline 

reduces operating costs

 Site Ownership
◦ Requires purchasing a 

number of residential lots

p g

 Site Ownership
◦ Requires purchase of one 

t t f illi ll

Site 1A
N B t R d Site 3

number of residential lots tract from one willing seller

New Boston Road S 3





20 MGD 25 MGD 35 MGD

Land & ROW $500,000 $500,000 $500,000

Intake Facilities $13,800,000 $14,000,000 $14,500,000

Raw Water Pipeline $20,710,000 $20,710,000 $20,710,000

Treatment Plant $51,900,000 $57,300,000 $68,700,000

Treated Water Pipelines $6,400,000 $6,400,000 $6,400,000

Professional Services* $9,280,000 $9,980,000 $11,080,000, , , , , ,

Total $102,590,000 $108,800,000 $121,890,000

* Exclusive of bond counsel, financial advisor, legal, etc.



 Land & ROW – $500,000  Recommended Short Term Improvements to 
extend the life of the New Boston Road WTP-
$28,339,000 *

 Intake Facilities – $13,800,000

 Raw Water Pipeline – $20,710,000

$28,339,000 
◦ Does not include professional fees

 Additional Items not Included in Short Term 
Improvements -$44,972,300
◦ Taste & Odor Control System (UV/H2O2)-

 Treatment Plant – $51,900,000

 Treated Water Pipeline – $6,400,000

$14,022,300
◦ Long Term Renovation (Replacement) of Raw 

Water Intake & Pump Station - $13,800,000
◦ Long Term Renovation (Replacement of Raw Water 

Pipeline - $17,150,000
◦ Long term replacement of High Service PS -

 Professional Services – $ 9,280,000

 Total - $102,590,000

Long term replacement of High Service PS 
$6,000,000

◦ Treated water storage replacement (flood plane 
mitigation) - $4,000,000

◦ Professional Services - $8,500,000

T t l C t f L T S l ti

Long Term Solution Short Term Fix

 Total Cost for Longer Term Solution 
(Not Expandable) - $91,811,300

g S S

* HDR Costs are 2008 Basis* Long Term  Costs are 2011 Basis



























Attachment I 
Riverbend Water Resources District  

Regional Water Facility Planning Study 
TWDB Contract No. 104831075 Draft Report Review Comments 

 
 

General: 
1. Please print the final report double-sided as required by the contract.  
2. Please summarize the public meetings held for this project and any public comments received in 

the final report.  Sign-in sheets from the meetings may be included. 
 
Executive Summary: 

3. Please list the members or customers of the district that potentially will be served by any new 
regional facilities in the executive summary or in chapter one of the report. 

4. Figure ES-02 and Figure 5-01: There are both stars and green dots indicating intake locations. 
Please provide more detail in the map legend differentiating these locations to prevent confusion.  

5. Figure ES-03 & Figure 6-01: The pipeline infrastructure required for each alternative is not 
differentiated. Suggest coding pipeline routes for each alternative to prevent confusion. 

6. Since this is the third phase of a 3-phase study, please summarize the first two phases in the 
executive summary or reference the location in the main report of this discussion. 

 
Section 4: 

7. SOW Task 1.D – Please clarify if the raw water samples collected for analysis were dry weather 
and wet weather samples in the final report. 

8. SOW Task 2.F – Please include the results of the monthly raw water sampling in the final report. 
 
Section 5: 

9. In Section 5, page 50, paragraph 2, please define NVGD in the final report. 
10. In Section 5, page 50, paragraph 3, it states that the reservoir level dropped below 220 feet 15 

times during the simulation period, but the last sentence states that the reservoir dropped below 
220 feet 27 times during the simulation period.  Please clarify or reconcile the numbers in the final 
report. 

11. SOW Task 3.B – Please include the initial hydraulic calculation and recommendations for 
preliminary size for the new raw water transmission pipeline in the final report. 
 

 
Comments for Consideration: 

1. Suggest identifying member entities of the Riverbend Water Resources District and participants of 
the study. Suggest including a map showing the system location for each of these entities. For 
example, FM2253 is mentioned several times in the report, however no map was provided to 
provide a reference for this location. 

2. Suggest adding footnote with reference citation for previous studies, including HDR study the first 
time they are mentioned in the report (Executive Summary and Introduction) and each time 
thereafter.   

3. The report states that RWRD was created in 2009; however the member system was constructed in 
the 1960s. Suggest describing the system history in more detail to explain the date discrepancy. 

4. Suggest adding subsection numbers to subtitles to aid the reader in navigating the report. 
5. Figure 2-03: Suggest adding North arrow and scale to map figure. 
6. Section 3: Suggest adding a table with anticipated Federal and State drinking water standards and 

anticipated treatment goals for constituents of interest.  
7. Please include a discussion of potential sources of financing for the recommended alternatives, 

including TWDB financial assistance programs.  Information on TWDB programs is available at 
http://www.twdb.texas.gov/financial/programs/ 
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