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LAKE TEXOMA REGIONAL SEWER SYSTEM STUDY 
PHASE II 

TEXAS REGIONS 
FINAL 

PLANNING ASSISTANCE TO STATES PROGRAM 

INTRODUCTION 

This report continues the analysis done in The Lake Texoma Regional 

Sewer System Study Phase I, which was completed in November 2001. This 

study addresses only the Texas regions. The Texas service regions were revised 

as recommended in the Phase I report. Three alternatives to address the sewer 

needs in the Texas regions were developed through conceptual design level. 

STUDY AUTHORITY 

The U.S. Army Corps of Engineers (COE), Tulsa District conducted the 

study for the Greater Texoma Utility Authority (GTUA), under authority of 

Section 22 of the Water Resources Development Act of 1974 (Public Law 

93-251). This authority establishes cooperative assistance to states for 

preparation of comprehensive water plans. 

Section 319 of the Water Resource Development Act of 1990 (Public Law 

101-640) provides authority for cost sharing of the Planning Assistance to States 

Program. The cost-sharing ratio for this study is 50% Federal and 50% non­

Federal. A Letter Agreement for this study between the COE, Tulsa District and 

the GTUA was signed on June 24, 2002. The Letter Agreement is shown in 

Appendix 1. 

1 

-._------------------------



PURPOSE 

The Phase I report concluded that creation of regional wastewater treatment 

systems would be the best option to meet current and future needs of the Lake Texoma 

area. Based on that conclusion, the Greater Texoma Utility Authority decided to move 

forward with development of concept designs for regional wastewater treatment systems 

in Texas. The purpose of this study, Phase II, is to develop, through a conceptual-level 

design, three alternative plans to provide regional sewer systems serving each of the four 

study regions on the Texas side of the Lake Texoma area. 

A cost analysis is included to provide an estimate of monthly cost per connection. 

Study results can be used to determine the economic feasibility of establishing one or 

more regional sewer systems to serve the Texas side of the Lake Texoma area. 

PROJECT LOCATION AND DESCRIPTION 

Under current conditions, State legislators, community leaders, residents, and 

local leaders have expressed concern about potential water quality problems at Lake 

Texoma. These groups consider residential and commercial wastewater treatment 

practices as one potential source of water quality degradation at the lake. Residents 

around Texoma have limited access to sewer system services and many depend on 

private individual septic systems to meet their wastewater treatment needs. Aging septic 

systems have a high potential for contamination of surface and groundwater in the Red 

River watershed. Some communities surrounding the lake have sewer service, but have 

limited financial and physical capacity for expansion. The number of residents involved 

and the geographic distribution of the residents make wastewater treatment an issue 

beyond the scope of anyone municipality or water supply entity. 

The Phase II study area is on the south central and southeast end of Lake Texoma 

in northern Grayson County, Texas, as shown in Figure 1. Lake Texoma has a surface 
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area of approximately 89,000 acres at normal pool. Construction of the lake was 

completed in 1944. Residential and commercial development of lands around the lake 

since 1944 has been substantial. Most of the homes were constructed as summer or 

weekend homes, but in recent years the trend has been toward construction of homes for 

year-round living. Due to the rural setting of the developed areas adjacent to the lake, the 

majority of landowners are on septic systems. Some of the septic systems are as much as 

50 years old, and many are located in soils that are not well suited for septic systems. 

PROBLEMS AND OPPORTUNITIES 

Interest in studying the feasibility of constructing regional sewer systems to serve 

the Lake Texoma area began in 1997 at a Lake Texoma Advisory Board meeting. The 

Board members expressed concern over potential water quality impacts from continued 

lakeside development. Factors contributing to water quality degradation include 

undersized or improperly operating septic systems, livestock and agricultural operations 

in the watershed, and direct discharge of human waste from boats into the lake. 

The Lake Texoma watershed is predominantly rural, with land used primarily for 

grazing of cattle and other agricultural uses. Runoff from cropland and grazing lands 

contributes to nutrient loading and coliform concentration in the lake. Dumping of 

human waste from boats on the lake is also a problem. While this activity is illegal, 

manpower is not available in sufficient quantities to stop dumping in Lake Texoma. 

Opportunities exist in the Lake Texoma area for economic development and for 

reducing some sources of contamination to the lake. By serving the area with regional 

sewer systems, developers would be able to sell smaller lots, thus bringing a larger 

population to the region. Providing sewer service for existing homes would ensure that 

waste from aging septic systems did not enter the lake. 

3 



? ,:; 

Powell • 

J 

Woodville • 

Pottsboro • 

o 0.5 1 2 3 4
MileS Me 

~ 

"I 

~ 

<::::-:, 

Key to Features 

_ Texas Region 1 

o Texas Region 2 

o Texas Region 3 

• Texas Region 4 

N 

i 

VICINITY MAP 

Figure 1 
Study Areas 



INSTITUTIONAL OPTIONS 

The Phase I report identified seven options for addressing wastewater treatment 

needs in the Lake Texoma area. The seven options are summarized below. The Phase I 

report includes a detailed description of each option. 

A. No Action. There would be no change to the current regulations. Most new 

development would be on septic systems. 

B. Inspection of Existing Septic Systems. Under this option the State of Texas would 

require an inspection of septic systems. Users would be faced with upgrading aging 

septic systems to meet requirements. 

C. Mandating More Effective Septic Systems. This option would require selection of 

new septic technologies, such as aerobic systems using land applications of treated 

effluent. These types of systems produce a higher quality outflow than conventional 

septic systems. 

D. Expanding Existing Sewer Systems. This option would involve expanding the largest 

existing systems in the area and extending lines to areas currently not served by a 

sewer system. 

E. Mandating New Development to be Connected to Existing Systems. County 

governments would require any new development to connect with a sewer, if 

available. 

F. Creation of New Regional Sewer System. Under this option, a new regional sewer 

. system authority would build and operate a sanitary sewer system serving 

communities and those living in unincorporated areas. 
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G. Privatization. Under this option, privately owned companies would provide 

wastewater treatment. 

The creation of wastewater conveyance and treatment infrastructure requires 

more than just identifying potential service regions and quantifying the amounts of 

wastewater to be treated. For each region, an entity must be identified or created to 

design, construct, and run the proposed sewer system. The Phase I report provided some 

discussion of institutional goals and concerns that could assist local groups in making 

decisions on wastewater issues. This report presents concept designs based on the 

options to expand existing sewer systems (Option D) and creation of new regional sewer 

systems (Option F). 

DETERMINATION OF SERVICE REGIONS 

Service regions presented in the Phase I report were selected in coordination with 

the study sponsor and public input on the study and the service regions which was 

solicited at public meetings held in March and June 2000. However, much of the area in 

those regions is undeveloped. Providing sewage collection to a sparsely populated area 

would substantially increase the cost for each user. For this report, the Texas service 

regions were revised to connect the largest number of users for the least amount of 

collection line. Most of the service regions extend only 1 or 2 miles away from the 

lakeshore. The Phase I service regions and the Phase II service regions for the Texas side 

are shown in Figure 2. 
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TEXAS SERVICE REGIONS 

REGIONTXl 

Geographic Description. The TXl region occupies approximately 11 square 

miles extending from roughl y 1 mile east of Denison Dam to the Little Mineral Creek 

area in the west. The southern limits are approximately 0.25 miles north of Randall 

Lake. This area is heavily populated near the lake, from west of the spillway to 

Grandpappy Point. The section of TXl east and south of the spillway was recently 

annexed by Denison and is expected to grow quickly. Figure 3 shows the detail of 

Region TXl. 

Description of FacilitieslExisting Infrastructure. No large-scale public sewer 

facilities exist in TXl. The city of Denison, located outside the limits of TXl, has most 

of this region covered by a Certificate of Convenience and Necessity (CCN) and would 

be the entity most capable of providing large-scale sewer service in the region. The 

Texas Commission on Environmental Quality grants a CCN to a water or sewer provider 

for a specific service area. No other provider may furnish water or sewer service within a 

certificated region without the consent of the utility provider that has been granted the 

CCN. Certificates of Convenience and Necessity are described in the Texas Water Code 

Chapter 13, Subchapter G. For purposes of this study, it was assumed that the city of 

Denison is not interested in providing sewer service to the study area. 
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REGIONTX2 

Geographic Description. Region TX2 is approximately 14.9 square miles and 

covers the Preston Peninsula area. Starting just east of the Little Mineral Creek area, 

TX2 extends west to the Cambridge Shores area. The southernmost limit of the region is 

about 2 miles south of the lake, just south of Fink. A topographic map of the region is 

shown in Figure 4. 

Description of Facilities/Existing Infrastructure. The city of Pottsboro is not 

included in the revised Region TX2; however, Pottsboro Public Works provides sewer 

service to approximately 700 connections, including Tanglewood and Summer Cove. 

Pottsboro treatment facilities were considered during the development of alternatives (see 

Alternative 2). The Pottsboro plant's extended aeration treatment facilities were 

expanded in 2000 from 0.21 million gallons per day to 0.35 million gallons per day. 

Tecon provides most water service in the region but some areas receive water from the 

Red River Authority. 
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REGIONTX3 

Geographic Description. Region TX3 extends from the Big Mineral Arm east to 

Region TX2 and south to just below Paradise Cove. Region TX3 covers only about 5.8 

square miles and is the smallest of the regions studied. Major developments include Mill 

Creek and Paradise Cove. Region TX3 is depicted in Figure 5. 

Description of Facilities/Existing Infrastructure. There are no large-scale public 

sewer facilities in TX3. Small-scale facilities may be present in some of the developed 

areas but would be of insufficient size to serve as the basis for a regional system. Tecon 

provides water service in the area . 
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REGIONTX4 

Geographic Description. Region TX4 occupies approximately 15 square miles, 

bounded on the east by the Big Mineral Ann and extending to just west of Gordonville. 

The southern boundary is just below Brushy Creek. Major developments include 

Sherwood Shores, Cedar Bayou, and Walnut Creek. Region TX4 is shown in Figure 6. 

Description of FacilitieslExisting Infrastructure. There are no large-scale public 

sewer facilities in TX4. Limited facilities, serving a cluster of homes, may be present in 

the region but would not be large enough to serve as the basis for a regional system. 

Tecon provides water in Region TX4. 

14 
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WASTEWATER PROJECTIONS 

Sizing wastewater treatment facilities is a function of the number of connections 

and the volume of wastewater. The number of connections depends on the number of 

household and RV and campsites that will be connected to the system. Wastewater 

volume is based on population. The Texas Commission on Environmental Quality 

(TCEQ) sets the standards for design of wastewater treatment facilities in Texas. 

Projections for the number of connections and wastewater volume that were 

developed in the Phase I report were revised to fit the new service regions and more 

recent data available from Grayson County. A digital drawing provided by Grayson 

County was used for a housing count of each study region. Table 1 shows the baseline 

number of connections for the Texas study regions. Decennial growth rates shown in 

Table 2 were developed during the Phase I study. 

The projected number of connections was calculated for each study region by 

applying the decennial growth rates from Table 2 to the number of baseline connections 

in Table 1. The projections for household sewer connections are shown in Table 3. 

Projections for RV and campsite connections are shown in Table 4. The projected total 

number of sewer connections for each study region is shown in Table 5 below. The 

collection facilities for each alternative were designed to accommodate needs for 2050 

based on the projected number of connections, as required by the TCEQ Standard 

Chapter 317, Design Criteria for Sewerage Systems. 

Table 1. Baseline Sewer Connections (2003) 

Study Housing Persons per Household RVI Baseline 
Region Units Household Population Campsites Connections 

TXl 385 2.6 1,001 335 720 
TX2 2,983 2.4 7,159 0 2,983 
TX3 519 2.6 1,349 84 603 
TX4 1,573 2.3 3,618 407 1,980 
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Table 2. Decennial Growth Rates for County Population 
County 2000-2010 2010-2020 2020-2030 2030-2040 2040-2050 
Grayson 12.2% 8.0% 6.4% 5.4% 5.1% 

Table 3. Projections of Household Sewer Connections 

Study Region 2003 2010 2020 2030 2040 2050 
TXl 385 432 467 496 523 550 
TX2 2,983 3,347 3,615 3,846 4,054 4,260 
TX3 519 582 629 669 705 741 
TX4 1,573 1,765 1,906 2,028 2,138 2,247 

Table 4. Projections of RV/Campsite Sewer Connections 
Study Region 2003 2010 2020 2030 2040 2050 

TXl 335 376 406 432 455 478 
TX2 0 0 0 0 0 0 
TX3 84 94 102 108 114 120 
TX4 407 457 493 525 553 581 

Table 5. Projections of Total Sewer Connections 

Study Region 2003 2010 2020 2030 2040 2050 
TXl 720 808 872 928 978 1,028 
TX2 2,983 3,347 3,615 3,846 4,054 4,260 
TX3 603 677 731 777 819 861 
TX4 1,980 2,222 2,553 2,553 2,691 2,828 

Estimates for wastewater generation were calculated as required by TCEQ 

Standard Chapter 317. Wastewater generation is estimated at 100 gallons per person per 

day for residential connections. Projections for wastewater generation from household 

connections were calculated according to the following equation: 100 gallons/person/day 

* personslhousehold (from Table 1) * number of household connections (from Table 3) = 

volume of wastewater per day. For example, wastewater volume for TX1 in 2020 would 

be calculated as follows: 100 gallons/person/day * 2.6 personslhousehold * 467 

household connections = 121,420 gallons per day. Wastewater volume projections for 

RV/campsite connections were calculated according to the following equation: 50 

17 



gallons/connection/day * number of RV/campsite connections (from Table 4) = volume 

of wastewater per day. For example, wastewater generation for recreation areas in TXl 

for 2020 would be calculated as follows: 50gallons/day * 406 connections = 20,300 

gallons per day. Adding the residential wastewater estimate and the RV/campsite 

estimate produces the total wastewater volume projection, which is used to design the 

system. For the examples given, 121,420 gallons/day from households + 20,300 

gallons/day from RV/campsites = 141,720 gallons per day. This volume is rounded up as 

shown in Table 6. Table 6 shows projections for wastewater generation for the service 

regions. Treatment facilities for each alternative were designed to meet wastewater 

projections for 2020, as required by the TCEQ Standard Chapter 317. 

Table 6. Projection of Wastewater Generation Per Day (1,000 gallons) 
Study Region 2003 2010 2020 2030 2040 2050 

TXl 117 131 142 151 159 167 
TX2 716 803 868 923 973 1,023 
TX3 139 156 169 179 189 199 
TX4 382 429 463 493 519 546 

Totals 1,354 1,519 1,641 1,746 1,840 1,934 

CONCEPT DESIGN 

The concept designs developed for this report provide alternatives to regionalize 

wastewater treatment by expanding existing facilities (Option D) and/or creating new 

wastewater treatment systems (Option F). The Phase I report analysis indicated that a 

regionalized system was most lik\,!ly to satisfy the majority of the concerns expressed by 

State and local interests. Three alternatives were developed to concept design level. 

Each alternative would provide regionalized wastewater treatment for the study area. 

The alternatives are described later in the report. 

18 
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COLLECTION 

The collection system consists of a primary collection system and a secondary 

collection system. For this study, the primary collection system is defined as the system 

of force mains, 3 inches in diameter and larger, and the lift stations that connect the 

secondary collection systems and the treatment facilities. The secondary collection 

system is defined as the gravity mains, force mains, and lift stations that collect the waste 

from existing structures and transport the waste to the primary collection system. This 

study includes a concept design of the primary collection system. The study scope does 

not include design of the secondary collection system. Design specifications for the 

primary collection system are located in Appendix 2. 

Concept level costs were developed for the primary collection system on each of 

the three alternatives. The cost for the secondary collection system was estimated from 

costs developed for the Grand Lake Water Association in the Grand Lake Regional 

Sewer System Study completed in May 2000. More detailed cost information is provided 

in Appendix 3. 

DESCRIPTION OF ALTERNATIVES 

Three alternatives were developed which would meet the projected needs for 

wastewater treatment in the study area. The alternatives include various combinations of 

treatment options. The Cost Analysis Section explains the estimated monthly cost per 

user for each alternative. 

Effluent requirements for the alternatives were taken from TCEQ Standard 

Chapter 309, Domestic Wastewater Effluent Limitations. Since Lake Texoma is a source 

for public drinking water, Effluent Set 2 is the minimum that must be achieved. Effluent 

Set 2 requirements are a 30-day average biological oxygen demand (BOD) of 10 and 

total suspended solids (TSS) of 15. 
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The existing treatment plant at Pottsboro is an extended aeration plant with a 

capacity of 0.35 million gallons per day. The treated effluent is discharged to Mineral 

Creek. This plant is currently treating waste from the Tanglewood and Summer Cove 

areas, in addition to Pottsboro. 

The new treatment plants proposed in the alternatives would be sequential batch 

reactors. The sequential batch reactor treatment process is an activated sludge system in 

which mixing, aeration, and clarification occur in one basin instead of several separate 

units. Advantages of this process include decreased capital costs, more easily tolerated 

loads, higher overall aeration efficiency, and reduced operator demands. Sequential 

batch reactors can be installed underground, which eliminates odor and allows them to be 

installed in residential areas. Sequential batch reactors can be easily expanded to meet 

increased wastewater volume. A standard system includes the following elements: 

influent lift station, bar screen, flow measurement, sequential batch reactor treatment, 

aerobic sludge digester and thickening basin, chlorination equipment, and contact 

chamber. 

Constructed wetlands are shallow pools with saturated substrates, emergent and 

submergent vegetation, and animal life that simulate natural wetlands. There are two 

types of constructed wetlands: submerged flow and free water surface systems. The free 

water surface (FWS) type was chosen for this study. Constructed wetlands treatment 

systems are inundated or saturated by wastewater flows at a frequency and duration 

sufficient to support flora and fauna typically adapted for life in saturated or inundated 

soil conditions. In accordance with TCEQ Standard Chapter 317, the constructed 

wetlands must be preceded by primary treatment. A partially aerated lagoon was chosen 

as the primary treatment. A partially aerated lagoon was chosen over a facultative lagoon 

to reduc~ odors. The lagoon is designed for a 50% reduction in BOD. Chapter 317 

requires the constructed wetlands to the sized for a 15-day detention time to meet the 

Effluent Set 2 requirements when the influent is 50% reduced BOD. 
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Chapter 317 requirements for FWS type constructed wetlands include: average 

depth no greater than 18 inches, plug flow design (length to width ratio of at least 3:1), 

minimal impact from prevailing wind (long side oriented north and south with inlet on 

windward side), minimum slope along the bottom of 0.075% for complete drainage, and 

mUltiple units sized so that total capacity is adequate with largest unit out of service. 

Appendix 2 contains the design details and calculations. 

ALTERNATIVE 1 

For Alternative 1, each region would have its own treatment plant. The existing 

treatment plant located north of Pottsboro would be expanded to serve all of TX2. The 

existing facility is an extended aeration plant with a capacity of 0.35 million gallons per 

day (mgd), which would be expanded to 1.28 mgd. New sequential batch reactor 

treatment plants would be constructed for TXl, TX3, and TX4. The new TX1 plant 

would have a capacity of 0.142 mgd. The new TX3 plant would have a capacity of 

0.169 mgd. The new TX4 plant would have a capacity of 0.463 mgd. The location plan 

for Alternative 1 is shown on Figure 7. For more detail, see Appendix 2 drawings G1 

and Ml through M4. Treated wastewater would be discharged from the constructed 

wetlands directly to the lake or to a stream near the treatment plant. 
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ALTERNATIVE 2 

For Alternative 2, the existing Pottsboro treatment plant would be expanded to 

serve TXl, TX2, and TX3. The existing plant at Pottsboro is an extended aeration plant 

with a capacity of 0.35 million gallons per day. It would require expansion to treat 

1.529 mgd. A new sequential batch reactor with 0.463 mgd capacity would serve TX4. 

Figure 8 shows the plan location for Alternative 2. For more detail, refer to Appendix 2 

drawings 02 and M5 through M7. Treated wastewater would be discharged directly to 

the lake or to a stream near the treatment plant. 
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ALTERNATIVE 3 

For Alternative 3, each region would have separate treatment facilities. TXl 

would have a new sequential batch reactor with 0.142 mgd capacity as in Alternative 1. 

TX2 would be served by the expanded Pottsboro facility, as in Alternative 1. TX3 would 

be served by a constructed wetlands preceded by a partially aerated lagoon. A new 

sequential batch reactor with 0.463 mgd capacity would serve TX4, as in Alternative 1. 

Figure 9 shows the plan location for Alternative 3. For more detail, refer to Appendix 2, 

drawings 03 and M8. Treated wastewater would be discharged from the constructed 

wetlands directly to the lake or to a nearby stream . 
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REAL ESTATE 

A number of assumptions were used to develop the real estate cost estimate for 

this study. 

• Pipelines will use existing rights of way, at no cost. 

• Property owners will donate easements needed for the secondary 

colIection system. 

• AlI private lands would be acquired by negotiation or condemnation in 

excess of the current fair market value. 

• No utility or facility relocations would be required to implement this 

project, and no homes or other significant improvements would be 

adversely impacted 

Real estate for the primary collection system consists of easements for pipeline 

and lift stations, fee purchase of lands for treatment facilities, and administrative costs. It 

was assumed that pipeline easements along public roads would be acquired from the state 

at no cost. Table 7 summarizes the real estate costs for the primary collection system of 

each alternative. Contingencies represent the risks of negotiation and condemnation. 

Table 7. Real Estate Costs for Primary Collection S stem 
Alternative 1 Alternative 2 Alternative 3 

Land for Treatment Facilities 40 Acres 35 Acres 70 Acres 
Lands & Damages $216,000 $189,000 $294,000 
Relocation Assistance $0 $0 $0 
Minerals $0 $0 $0 
Contingencies $ 54,000 $ 47,250 $ 73,500 
Administrati ve $ 85,000 $ 51,000 $102,000 

Total: $355,000 $287,250 $469,500 

For this study, it was assumed that owners would donate easements for the 

secondary collection systems and that the administration cost for obtaining the easements 

would bee $500 per owner. Easements will be required from about half of the owners for 
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the secondary collection system, for a total of 2,730 easements. Therefore, the cost for 

obtaining easements for the secondary collection system will be about $1,365,000. 

The real estate valuation study is included as Appendix 5. 

COST ANALYSIS 

The study sponsor has indicated that the Regional Sewer System would be 

financed entirely with revenue bonds with terms of 20 years at 4% interest. All system 

components were assumed to have a life of at least 20 years. 

The total initial cost of the system includes construction cost, engineering and 

construction management, and real estate. The fee for engineering and construction 

management is estimated to be 12% of the construction cost. Estimates for costs 

associated with endangered species and/or cultural resources investigations that may be 

required were beyond the scope of this study and are not included in the cost analysis. 

The initial cost would be financed by the sale of revenue bonds, which include a 

3-112% charge for legal fees and commissions. The annual capital cost is calculated 

using a capital recovery factor, based on bond terms of 20 years at 4% interest. The 

average annual cost is calculated using the annual capital cost and estimated annual 

operation and maintenance costs. Operation and maintenance costs include energy costs, 

labor, sludge disposal, and chemicals for waste treatment. Tables 8, 9 and 10 show a cost 

summary for each alternative. Costs are in June 2003 dollars. 
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Table 8. Alternative 1 Cost Summan. 
TX TX TX TX Total 

Region 1 Region 2 Region 3 Region 4 Study Area 
Construction Cost $1,650,000 $8,936,000 $1,775,000 $4,680,000 $17,050,000 

Engineering & $198,000 $1,072,000 $213,000 $562,000 $2,046,000 
Management 
Real Estate Costs $147,000 $898,000 $180,000 $494,750 $1,720,000 

Total First Costs $1,995,000 $10,906,000 $2,168,500 $5,736,750 $20,816,000 

Average Annual Costs $201,500 $1,099,080 $218,250 $577,400 $2,096,500 

Monthly Cost per $44 $31 $35 $31 $32 
Sewer Connection 

Table 9. Alternative 2 Cost Summar: 
TX TX TX TX Total 

Region 1 Region 2 Region 3 Region 4 Study Area 
Construction Cost $1,639,000 $9,044,000 $1,749,000 $4,680,000 $17,120,000 

Engineering & $197,000 $1,085,000 $210,000 $562,000 $2,054,000 
Management 
Real Estate Costs $114,650 $888,350 $154,550 $494,750 $1,652,250 

Total First Costs $1,950,650 $11,017,350 $2,113,550 $5,736,750 $20,826,250 

Average Annual Costs $198,170 $1,110,320 $213,470 $577,400 $2,099,600 

Monthly Cost per $43 $31 $34 $31 $32 
Sewer Connection 

Table 10. Alternative 3 Cost Summary 
TX TX TX TX Total 

Region 1 Region 2 Region 3 Region 4 Study Area 
Construction Cost $1,650,000 $8,936,000 $1,658,000 $4,680,000 $16,930,000 

Engineering & $198,000 $1,072,000 $199,000 $562,000 $2,032,000 
Management 
Real Estate Costs $147,000 $898,000 $295,000 $494,750 $1,834,500 

Total First Costs $1,995,000 $10,906,000 $2,152,000 $5,736,750 $20,796,500 

Average Annual Costs $201,500 $1,099,080 $213,740 $577,400 $2,091,900 

Monthly Cost per $44 $31 $34 $31 $32 
Sewer Connection 
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ENVIRONMENTAL CONSIDERATIONS 

INTRODUCTION 

Existing environmental conditions were investigated to identify potential problem 

areas such as endangered species, cultural resources, wetlands, and water quality. The 

scope of this investigation does not include documentation consistent with the National 

Environmental Policy Act of 1969, but does identify significant environmental issues that 

would need to be addressed prior to any construction. Please refer to Appendix 4 for the 

complete Environmental Report. 

ENVIRONMENTAL SETTING 

The proposed project area lies within the central lowlands located in the Prairie 

Division, Prairie Parkland Province, Cross timbers and Southern Tallgrass Prairie Section 

(Bailey 1980). The region is gently rolling to flat plains. Over 50% of the area is gently 

sloping. Average annual rainfall varies from 35 to 40 inches per year and falls mainly 

during the 235-day growing season (April-October). The average annual temperature is 

55° to 63° Fahrenheit. 

The vegetation is characterized as cross timbers and oak-hickory forest. The area 

is dominated by various short and medium to tall grasses, along with a few hardy tree 

species. Forest cover consists of post, live, and blackjack oaks; and pignut and 

mockernut hickories. Post oak and blackjack oak dominate the cross timbers region. 

Grasses are the dominant plants on the prairies. The most prevalent type is bluestem 

prairie. Other dominant grasses are indiangrass, and switchgrass. Soil is a key factor in 

local distribution. Fine, heavy soils generally support grassland vegetation, and coarse, 

lighter soils are covered with stands of savanna. 
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Land use is varied consisting of developed, recreational, residential, agricultural, 

and pastureiands, all of which are heavily influenced by recreational activities associated 

with Lake Texoma. 

ENDANGERED SPECIES 

A number of Federally listed threatened and/or endangered species are present in 

the project area. There is no designated critical habitat for listed species in Grayson 

County. Federally listed threatened bald eagles (Haliaeetus leucocephalus) winter and 

may be spring residents at Lake Texoma and along the Red River. They utilize the 

lakeshore for perching and secluded areas for roosting. They also use the river area 

downstream of the dam for feeding and perching. The threatened piping plover 

(Charadrius melodus) and potentially threatened mountain plover (Charadrius montanus) 

are migrants within the project area. The endangered interior least tern (Sterna 

antillarum) nests along the Red River, and a nesting colony has been documented using 

areas around Lake Texoma at Hagerman National Wildlife Refuge in recent years. 

Protocol for dealing with Federally listed species (if found to exist) is contained in a 

letter from the U.S. Fish and Wildlife Service (USFWS) dated February 4, 2003, and is 

included in Appendix 4. 

CULTURAL RESOURCES 

Archaeological sites representative of the Early Archaic Period through the 

Middle and Late Archaic, Woodland, Caddoan, and Historic Periods are known in the 

larger vicinity of Lake Texoma in northern Texas. This culture-historical sequence falls 

generally within the overall sequence that has been established for northern Texas and 

southern Oklahoma. Many sites in this area have undisturbed, deeply-buried deposits; 

many are comprised of mUlti-component prehistoric and/or historic occupations. A 

number of cultural resources investigations, including survey and excavation, were 

conducted incident to the construction of Lake Texoma. While archaeological 

reconnaissance efforts undertaken in the area by the Army Corps of Engineers resulted in 
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identification of hundreds of archaeological sites, none of these investigations occurred 

within the proposed project areas/alignments, which remain largely uninvestigated. In 

the larger regional area, however, there are hundreds of archaeological sites and historic 

standing structures on record with the Texas Historical Commission (THC). 

Any of the proposed Texoma Regional Sewer System alternatives has the 

potential to impact cultural resources. Sections 106 and 110 of the National Historic 

Preservation Act (NHPA) of 1966 (as amended) require agencies to evaluate the impacts 

of Federal undertakings on historic properties, which include prehistoric and historic 

archaeological sites and historic standing structures. Section 106 requires the 

identification of all historic properties, which emphasizes an evaluation of eligibility for 

listing on the National Register of Historic Places (NRHP). Agencies must then 

determine which historic properties (those eligible for listing on the NRHP) will be 

adversely impacted. Sections 106 and llO require that agencies resolve adverse effects 

to these properties. Plans for resolving adverse effects will be determined through 

consultation with the Texas Historical Commission, potentially the Advisory Council on 

Historic Preservation (ACHP), and appropriate and interested Native American tribes and 

other interested parties. 

To fulfill the requirements outlined in Sections 106 and 110 of the NHP A, 

archaeological reconnaissance investigations, to include archival research, will be 

necessary to identify archaeological sites and standing structures that exist within the 

proposed project area. Each site and structure will require National Register evaluation; 

some will require subsurface evaluation, detailed archival research, or architectural 

documentation. NRHP-eligible sites and structures that will be adversely impacted by 

the undertaking will require mitigation, which will be determined through formal 

consultation with the THC, and potentially the ACHP. 
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WATER QUALITY 

Moderate to high levels of salinity characterizes general water quality in Lake 

Texoma with a predominance of sodium and calcium salts of chloride and sulfate 

(Leifeste et al. 1971). In terms of productivity, the lake has been classified as 

mesotrophic based on chlorophyll ~ concentrations (Ground and Groeger 1994). 

WETLANDS 

Wetlands and deepwater habitats are essential for many species of fish and 

wildlife. In addition to providing habitat for fish and wildlife, they also perform 

important roles and function in controlling floods and pollution abatement. The USFWS 

developed and adopted a classification system to be used for classifying wetlands and 

conducted a national inventory of wetland habitats (National Wetland Inventory Maps 

[NWI]). The four service regions were evaluated for the presence of wetlands based on 

the NWI maps. Numerous wetland types were found to be present in the delineated 

project area and are listed in Appendix 4. 

A large number of the wetlands appear to be small farm ponds or impoundments. 

All sewage collection facilities and pipelines should be carefully evaluated to avoid 

wetland habitats and adverse impacts associated with construction in wetlands. 

SECTION 404, CLEAN WATER ACT 

The proposed project would be subject to Section 10 of the River and Harbors Act 

of 1899 as well as Section 404 of the Clean Water Act. The construction and placement 

of outfall structures, intake structures, and sewer lines would be subject to Section 10 and 

Section 404 permitting activities. The construction of an intake structure should fall 

within the scope of a Nationwide permit or a General permit. Construction of wastewater 

processing facilities could require a determination of status regarding jurisdictional 

waters of the United States. The placement of sewage collection lines and lift stations 
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should fall within the scope of Nationwide Permit No. 12, Utility Line Discharges. Prior 

to construction, a Section 404 (Clean Water Act) detennination should be requested from 

the Tulsa District, COE (Regulatory Branch) to assure compliance with Federal law. 

NATIONAL FORESTS AND OTHER PUBLIC USE AREAS 

The proposed project area is not located within any National Forests, National 

Parks, or National Monuments. However, the Hagennan National Wildlife Refuge is 

located on the Big Mineral Ann of Lake Texoma, just south of the proposed project area 

that encompasses Flowing Wells Camp and Big Mineral Camp. These two parks are 

adjacent to the northern boundary of the wildlife refuge. The 11,320-acre refuge was 

established in 1946 and includes 3,000 acres of marsh and water and 8,000 acres of 

upland and farmland. 

Numerous public recreation sites within the project plan exist around Lake 

Texoma on COE owned lands or immediately adjacent. 

NATIONAL ENVIRONMENTAL POLLICY ACT (NEPA) 

Should Federal funds be expended for construction of any part of the proposed 

alternatives and/or should the proposed facilities be constructed on Federal property, 

NEPA coordination would be required. Documentation required by NEP A would consist 

of either an Environmental Assessment and signed Finding of No Significant Impact or 

an Environmental Impact Statement and signed Record of Decision. 

CONCLUSION 

Concept designs and cost estimates were developed for three alternatives, which 

would provide wastewater treatment to the four Texas service regions at Lake Texoma. 

Alternatives include expansion of existing treatment plants and construction of new 
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facilities. Table 11 shows the cost per connection for each alternative in each service 

region. 

Table 11. Summary of Cost Per Connection 
Cost per Connection Cost per Connection Cost per Connection 

Region Alternative 1 Alternative 2 Alternative 3 
TXl $44 $43 $44 

TX2 $31 $31 $31 

TX3 $35 $34 $34 

TX4 $31 $31 $31 

Average Cost $32 $32 $32 

The three alternatives vary little in cost per connection. Decisions will have to be 

based on considerations other than cost. Without action, aging septic systems will 

continue to be a potential contributor to ground and surface water contamination. Users 

have few direct economic incentives to ensure that the outflow of their septic systems 

does not degrade water quality for the basin. Even with a regional treatment system in 

place, development will occur in areas where sewer lines will not reach. The new and 

existing septic systems will pose potential water quality problems in the future if the 

systems are not monitored, maintained, and operated correctly. 

Construction of any of the alternatives for a regional sewer treatment system 

would have a positive impact on water quality at Lake Texoma. Construction of such a 

project could have potential adverse impacts to cultural resources, wetlands, and possibly 

listed endangered species in the Lake Texoma area. However, with proper planning and 

coordination with resource agencies including the U.S. Fish and Wildlife Service, Texas 

Historical Commission, Texas Commission on Environmental Quality, Texas Parks and 

Wildlife Department, and U.S. Army Corps of Engineers Regulatory Branch, any 

possible impacts can be avoided or mitigated. 

The alternatives developed for this report are a start towards solving water quality 

problems in the Lake Texoma area. Residents, State and local leaders and developers 
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must understand and appreciate their roles in improving water quality for Lake Texoma. 

All groups will share in the cost of any alternative chosen and so each group must 

understand how they will benefit. Local officials and community leaders are central to 

any institutional arrangement to help solve wastewater issues in the Lake Texoma area. 

These leaders must ensure that all groups understand the benefits of moving ahead with a 

regional wastewater treatment system. Any institutional plan to deal with wastewater 

and water quality issues will require close coordination and cooperation between all 

groups. 
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LETTER AGREEMENT 
PLANNING ASSISTANCE TO STATES 

Lake Texoma Regional Sewer System Study, Phase II 
Lake Texoma Area, Texas 

THIS AGREEMENT, entered into this Hflaay of Tv,.;.... , 2002, by and between the United 
States of Americe (hereinafter called the "Government"), represented by the District Engineer for the 
Tulsa District, U.S. Army Corps of Engineers. and the Greater Texorna Utility Authority IGTUA) 
(hereinafter called the 'Spon$O'"), 

WITNESS THAT: 

WHEREAS, Section 22 of the Water Resources Development Act of 1974 (Public Law 93-251), as 
amended. authorizes the Secretary of the Army, acting through the Chief of Engineers. to assist the 
states in preparation of comprehensive plans for the development. utilization and conservation of 
water and related land resources; and 

WHEREAS. Section 319 of the Water Resources Development Act of 1990 (Public Law 101-640) 
auth~es the Secretary of the Army to collect from non-Federal entitles fees for the purpose of 
recovering 50 percent of the cost of the prograin estabUshed by Section 22; and 

WHEREAS. the Sponsor has reviewed the State's comprehensive water plans and Identified the need 
for planning assistance as described in the Scope of Studies incorporated into this agreement; and 

WHEREAS, the Sponsor has the authority and capabnlty to furnish the cooperation hereinafter set 
forth and is willing to participate in the study cost-sharing and financing in accordance with the 
tamis of this Agreement; 

NOW THEREFORE, the parties agree to the following: 

1. The Government. using funds contributed by the Sponsor and eppropriated by the Congress shall 
expeditiously prosecute and complete the Study. currently estimated to be compfat!td within a 
twelve (12) month study period (not to exceed 12 monthsl. III.Ibstantiallyin compliance with the 
Scope of Study attached as Appendix A and in confOrmity with applicable Federal laws and 
AlgUlati~n8 and mutually acceptable standards of engirlftling practice. 

2. The Govllfnment shall contribute in cash fifty (~ penient. and the Sponsot iIheiI contribute in 
~ fifty (SO) pen:ent of the total study cpst which Is currently estlmsted to be $68,500; provided, 
tIlllt the Government shan not obUgate any CaWI contrfblitlon toward Study costs until such cash 
oontrlbuooo has actually been made availabla to It by the Sponsor. The Sponsor agrees to provide 
funds in the amount of $34.250. which shall be made pa,yal!le to the Flnanoe and Accounting 
OfflC8(, Tulsa District. 1645 SOuth 101 Eaat Avenue. Tulsa, Oklahoma 74128-4609. 

3. No Federal funds may be used to meet the local Sponsor's share of study COsts lindar this 
Agreement unless the expenditure of such funds is exprllSsly 4lUthorized by statute as verifiad by the 
granting agency. 

4. Before lIllY Party to this Agreement may bring suit in any court concerning any i88Ues relating to 
this Agreement. such Party must first seek in good faith to reSOlve the Is$ue through nagotiation or 
other fotm of nonbinding alternative dispute lesolution mutually acceptable to the PartIes. 



- i 

- I 

5. This Agreement shall terminate on June 30, 2003, or upon the completion of the Study, 
whichever occurs earlier; provided, that, prior to such time and upon thirty days written notice, 
either party may terminate or suspend this Agreement without penalty. It is further understood and 
agreed that if the Study is not completed by June 30, 2003, or cennot be completed Within the total 
study cost of $68,600, this Agreement may be renewed or emended by the mutual written 
agreemant of the perties. 

6. Wrthin ninety days upon termination of this Agre«nent, the Government shall prepare a final 
accounting of the Study costs, which shall display 111 cash contributions by the F.ooral 
Government, (2) cash contributions by the Sponsor. and (31 disbursements by the Government of all 
funds. Subject to the evailability of funds, within thirty days after the final accounting. the 
Government shall reimburse the Sponsor for non-Federsl cash co:mtributions thet exceed the 
Sponsor's required share of the total study costs. Within thirty days after the final accounting, the 
Sponsor shall provide the Government any cash contributions required to meet the Sponsor's 
required share of the total stu dy costs. 

7. In the event that any (one or morel of the provilSions of this Agreement is found to be 
Invalid, Illegal, or unenforceable, by a court of competent jurisdiction, the validity of the remaining 
provisions lShan not In any way be affected or impaired and shall continue In effect until the 
Agreemant is completed. 

8. This Agreement shall become effective upon the signatures of both Parties. 

FOR THE SPONSOR: 

Date: ______ _ 

(Seal) 

FOR THE GOVERNMENT: 

8y:4e"-<~~ Robc:rt L. Su • 
Colonel, Corps of gineefs 
District Engineer 
Tulsa District 

Date:~£"k.:r&=­/ 



APPENDIX A 

SCOPE OF STUDY 
PLANNrHG ASstSTAHCE TO STATES 

LAKE TEXOHA RBGIOlfAL SEWER SYSTEM STU,DY, PRASE I I 
(Conceptual Designs and Cost Estimates - Lake Texoma Area, Texas) 

I. GENERAL. 

The Tulsa District will provide preliminary design and cost 
estimates for constructing regional sewer systems in the Lake 
Texoma, Texas. area under authority of Section 22 of the Water 
Resources Development Act of 1974, also known as the Planning 
Assistance to States Program. 

Ii. WORK TO BE PERFOIUCIJ). 

a. PLAN FORMULATION. The Corps will work with the Sponsor to 
develop a plan for each of the four study regions identified in 
the Phase 1 report to provide sewer service for the current and 
projected futUre population in each region. 

b. PRELIM:!:NARY DESIGNS. The Corps will provide reconnaissance­
level preliminary designs for the plans developed in each study 
region. The designs will include selection of sites for the 
sewage treatment plants, location and sizing of required pump 
stations, layout of main sewage lines, sewage plant type and 
size, disposal of tr~ted sewage, and preliminary cost estimates. 
The design will also include an economic analysis that will 
consider all costs associated with the regional sewage system to 
determine an estimated n.onthly cost per sewage connection for 
each of the four regions. 

Aerial photography will be utilized for sizing and locating main 
sewage lines and lift stations. The most recent aerial 
photographs obtained by the Texoma Project Office will be used. 

The most economical form of acceptable tr~ated sewage disposal 
will be determined tht~h coordination with the Oklahoma 
Department of Enviro~ntal Quality and the Texas Natural 
Resource Conservation Commission. 
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c. INVI!WJ!!If!PTrAL ST'QPIBS. 

(1) Budangered Species coordination. The Corps will coordinate 
the study witb the United States Fish and Wildlife Service and 
the Oklahoma Department of Wildlife Conservation to learn the 
impacts, if any, on any listed endangered species. If en~gered 
species are found in the project area, the Corps will recommend 
the Sponsor conduct a biological assessment and possibly formal 
consultation. 

(2) RBPA and other environmental requirements. The Corps will 
discuss, in narrative format, National Environmental Policy Act 
(NEPAl and other environmental requirements the Sponsor will need 
for the detailed study. The Corps will also prepare discussion 
concerning coordination with Federal, State, and local agencies 
having legislative and administrative responsibilities for 
environmental protection. 

d. RIAL BSTA'1'I STQDZES. 

(1) Real estate activities necessary for the project consist of 
all tasks related to identifying and providing real estat~cost 
estimates, determining real estate requirements, and coordinating 
the acquisition of lands with the Sponsor. 

(2) The Corps will condUct a gross appraisal of each alternative 
to decide the estimated real estate costs and estates purchase 
requirements, i.e., fee or type of easement. The Corps will 
obtain maps of the study area that contain sufficient detail, to 
identify the types of land and improvements that the propo~d 
project would affect. The Corps will research the local real 
estate market to gather data concerning recent sales of improved 
and unimproved properties comparable to the right-of-way 
required. The research will involve searching deed records and 
contacting local appz-aisez-s, brokers, attorneys, central 
appraisal district, and othen knowledgeable of the local real 
estate market. The Corps "ill use the market information as a 
basis for the values of the various types of properties within 
the proposed project. 

(3) After all fieldwork is completed, the Corps will p~~re the 
real estate text for the main report. The valuation pcntl0Jl of 
the report will include the following: land values (surfac~ and 
minerals), severance damage, improvement value, contingllmcies, 
acquisition costs, and a total of the estimated real estate cost . 

•. cost "T~iBB. cost estimates will be provided tbat inplude 
preliminary designs and real estate costs. The Corps w111 use 
the Microcomputer-Aided Cost Estimating System (MCACES) Gold 
computer prograbl for all study-related cost estimates. 
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III. STUDY MANAGEMENT. 

This work item will include scheduling and organ121ng of the 
study; regular periodic meetings with technical elements to 
review progress; preparing budget documentation; monitoring and 
managing all funds being obligated and expended; preparing 
project-related correspondence; coordinating with Federal, State, 
and local agencies; and providing guidance and support as 
required to ensure that all study-related questions have been 
answered, and all study-related problems have been solved. This 
task will be performed for the duration of the study. 

IV. REPORT PREPARATION. 

(1) Report preparation will consist of preparing a draft report, 
duplicating and distributing the draft report, reviewing and 
editing the draft report to final form, and then duplicating and _ 
distributing the final report. The report will be direct, 
concise, and written in a style that is easy to understand. The 
report will also include the study findings and recommendations. 

(2) The Corps will document the study results in report form. 
The Corps will base: the report on all studies and investigations 
conducted and on published reports applicable to the study area. 

The Corps will prepare report originals on 8-1/2 inches by 11 
inches plain white bond paper, one side only. Plates will be 8-
1/2 inches by 11 inches or 11 inches high and fOlded to conform 
with the 8-1/2 inches width of the main document. The Corps will 
submit draft to the in one and one~half 
spaced text. 
be provided to 
version of the report, in PDF 
Sponsor with the submission 

V. DBLIVUY ANI> SCBBbtJLB. 

a. PJU\l'T~. 'l'he Corps will provide a draft copy of the 
report to the Sponsor. The report will include discussion 
concerning fIIethodology, data sources, findings, and other 
appropriatec;lata for review and approval. It will be one and 
one-half spaced, unbound, with all pages consecutively numbered. 
The report will identify all data sources and references. 

b. 'DIAL pocuMIlt'f. Opon the Sponsor's approval and return of the 
edited draft to the Corps, the Corps will type the document in 
one and one-half sv-ced format, with corrections made as noted on 
the first draft. The Corps will furnish the final original 
document to the SponSOr, unbound, with pages numbered. 

c. 1fflRIJ:JJ!j!s AHQ ggw"118!!13a· The Corps and the Sponsor will hold 
monthly meetings, either face-to-face or through telephone 
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conference calls. 
meetings as needed 
relating to work. 

The corps or the Sponsor will request other 
for discussion of questions and problems 

d. sC'nmm·E. The Corps will submit the above items according to 
the following schedule. 

Item 

Draft Document 

Sponsor Review 

Final Document 

VX. STUDY MANAGER. 

Schedule 

392 calendar days after the date of the 
signed agreement and receipt of Federal 
funds. 

42 calendar days after submittal of 
the draft document. 

28 calendar days after receipt of 
Sponsor's comments on the draft 
dooument. 

The Government manager for this contract w~ll be Mr. Phillip A. 
Cline, project Manager, Planning Assistance to States Program, 
Civil Works Branch, Progra,ms and Project Mlulagement Division, 
Tulsa District, Corps of Mugineers. Questions or problems that 
may arise during the perfort'llallce of the work specified in this 
Agreement should be discussed with Hr. Cline. The Sponsor should 
coordinate entry clearance with Mr. Cline before planning site or 
office visits. The sponsor shoul.d appoint a project coordinator 
to serve as a single point of contact or liaison with the Corps 
of Engineers. The name of the individual so designated will be 
furnished in writing to the Corps, The project coordinator will 
be responsible for complete coordination of the work. 
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APPENDIX B 

TIME AND COST ESTIMATE 
PLANNING ASSISTANCE TO STATES 

LAKE TEXOMA REGIONAL SEWER SYSTEM STUDY, PHASE II 
(CONCEPTUAL DESIGNS AND COST ESTIMATES LAKE TEXOMA AREA, TEXAS) 

1. Plan Formulation 

2. Preliminary Designs 

3. Environmental Studies 

a. Endangered Species Coordination 
b. NEPA and Other Requirements 

4. Real Estate Studies 

5. Cost Estimates 

6. Data processing and Report Prep. 

7. Study Management/Meetings 

TOToUo BTODYCOST 

5 

n.zratlon 
(Workdays) 

30 

110 

30 
30 

90 

20 

50 

330 

. Cost 
($) 

4,000 

27,500 

2,500 
2,500 

8,000 

2,500 

9,000 

;1.:11. :200 

$68.500 
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INTRODUCTION 

TEXOMA REGIONAL SEWER SYSTEM STUDY 

CONCEPT DESIGN 

This design includes collection, treatment, and disposal for regional sanitary sewer 

systems in the Lake Texoma area. The eastern portion of the Texas side of Lake Texoma has 

been divided into four geographic regions, Texas regions 1 through 4. These regions are shown 

on Drawing G 1. The purpose of the regional systems is to replace individual septic systems and 

small private systems that are contributing to the pollution of Lake Texoma. 

Three alternatives have been analyzed. The alternatives are explained in the ''Treatment'' 

portion of this report. Calculations for force mains and lift stations are included with the 

drawings. See attached drawings for locations and sizes of piping and other system components. 

According to data provided by Grayson County, there are currently 5,460 housing units 

served by septic systems and small private systems in the geographic study area. Population 

estimates developed for the Phase I report show that there are 2.6 people per housing unit for 

regions 1 and 3, 2.4 people per housing unit for region 2, and 2.3 people per housing unit for 

region 4. Projections developed during the Phase I study indicate that there will be 21.2% 

growth by 2020 and 42.9% growth by 2050. Based on these growth rates, the total number of 

housing units will be 6,618 in 2020 and 7,802 in 2050. As indicated in the Texas Commission 

on Environmental Quality (TCEQ) Standard Chapter 317, Design Criteria for Sewerage Systems, 

the collection facilities have been designed for 2050. The treatment facilities have been designed 

for 2020. 

Wastewater generation is based on 100 gallons per capita per day and 50 gallons per day 

for RV's or campsites as indicated in TCEQ Standard Chapter 317. See attached tables for 

wastewater generation projections. 
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I 

I 

Study 
Re2ion 

TXl 
TX2 
TX3 
TX4 

Totals 

Study 
Reldon 

TXl 
TX2 
TX3 
TX4 

Totals 

Study 
Region 

TXl 
TX2 
TX3 
TX4 

Totals 

Study 
Region 

TXl,2,3,4 

TABLE 1 

WASTEWATER PROJECTIONS 

Projections of Numbers of Household Sewer Connections 

2003 2010 2020 2030 2040 2050 
385 432 467 496 523 550 

2,983 3,347 3,615 3,846 4,054 4,620 
519 582 629 669 705 741 

1,573 1,765 1,906 2,028 2,138 2,247 
5,460 6,126 6,616 7,040 7,420 7,798 

Projections of Numbers of RV Sites/Campsites 

2003 2010 2020 2030 2040 2050 
335 376 406 432 455 478 

0 0 3,615 0 0 0 
84 94 629 108 114 120 

407 457 1,906 525 553 581 
826 927 6,616 1,065 1,122 1,180 

Projections of Total Sewer Connections 

2003 2010 2020 2030 2040 2050 
720 808 872 928 978 1,028 

2,983 3,347 3,615 3,846 4,054 4,620 
603 677 731 777 819 861 

1,980 2,222 2,399 2,553 2,691 2,828 
6,286 7,053 7,617 8,105 8,542 8,978 

Modified Decennial Growth Rates 
2003- 2010- 2020- 2030- 2040-
2010 2020 2030 2040 2050 
0.122 0.08 0.064 0.054 0.061 

Projection of Wastewater Generation Per Day (1,000 gaUons)(assume 100 gaVperson/day) 
Study People per 

Region 2003 2010 2020 2030 2040 2050 Connection 
TXl 117 131 142 151 159 167 2.6 
TX2 716 803 868 923 973 1,023 2.4 
TX3 139 156 169 179 189 199 2.6 
TX4 382 429 463 493 519 546 2.3 

Totals 1,354 1,519 1,641 1,746 1,840 1,934 
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COLLECTION 

For this study, the collection system has been divided into the primary collection system 

and the secondary collection system. The primary collection system is defined as the system of 

force mains, 3 inches in diameter and larger, and the lift stations which connect the secondary 

collection systems and the treatment facilities. The secondary collection system is defined as the 

gravity mains, force mains, and lift stations which collect the waste from existing structures and 

transports the waste to the primary collection system. This study includes a concept design of 

the primary collection system. The secondary collection system design is not included. See the 

attached tables for design specifics of the primary collection system. 

The cost for the secondary collection system was estimated from costs developed for the 

Grand Lake Water Association in the Grand Lake Regional Sewer System Study completed in 

May 2000. The cost per structure for the secondary collection system was multiplied by the total 

number of structures served by the proposed regional sewer systems to determine the secondary 

collection system cost. 

The force main piping for this project will be PVC pipe conforming to A WW A C900, 

working pressure not less than 150 psi. Polyethylene piping conforming to ASTM D 3350 and 

ASTM D 3035 may also be used for force main piping, especially the smaller sizes. Gravity 

main piping will be PVC pipe conforming to ASTM D 3034 type PSM with a maximum SDR of 

35. 

Large lift stations will be duplex with each pump capable of pumping the extreme peak 

flow rate. Lift stations serving single structures will contain a single grinder pump and will be 

similar to those manufactured by E/One Sewer Systems. 

Force mains and lift stations have been sized based on sewage flows of 100 gallons per 

capita per day and 50 gallons per day for RV's or campsites as indicated in TCEQ Standard 

Chapter 317. 

3 



TREATMENT 

Three alternatives have been analyzed for treatment of sewage. For alternative 1, each 

region will have its own treatment plant. The existing treatment plant located north of Pottsboro 

will be expanded to serve all of region 2. New treatment plants will be constructed for all other 

areas. New treatment plants will be sequential batch reactors. Locations of existing and new 

treatment plants are shown on Drawings GI and MI through M4. Alternative 2 includes 

expanding the existing Pottsboro treatment plant to serve regions 1, 2, and 3. Refer to Drawings 

G2 and M5 through M7. Treatment for region 4 is the same as alternative 1. Alternative 3 is the 

same as alternative 1 except region 3 will be served by constructed wetlands preceded by a 

partially aerated lagoon. See Drawings G3 and M8 for alternative 3. 

Treatment options include expanding the existing treatment plant located north of 

Pottsboro, sequential batch reactors, and constructed wetlands preceded by a partially aerated 

lagoon. Effluent requirements are taken from TCEQ Standard Chapter 309, Domestic 

Wastewater Effluent Limitations. Since Lake Texoma is a source for public drinking water, 

Effluent Set 2 is the minimum that must be achieved. Effluent Set 2 requirements are a 30-day 

average BOD of 10 and TSS of 15. 

The existing plant at Pottsboro is an extended aeration plant with a capacity of 0.35 mgd. 

The treated effluent is discharged to Mineral Creek. This plant is currently treating waste from 

the Tanglewood and Summer Cove areas. 

The sequential batch reactor treatment process is an activated sludge system in which 

mixing, aeration, and clarification occur in one basin instead of several separate units. 

Advantages of the proposed process include decreased capital costs, more easily tolerated 

hydraulic and organic "shock" loads, higher overall aeration efficiency, and reduced operator 

demands. A standard system includes the following elements: influent lift station, bar screen, 

flow measurement, sequential batch reactor treatment, aerobic sludge digester and thickening 

basin, chlorination equipment, and contact chamber. 
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Constructed wetlands are designed and man-made complexes of saturated substrates, 

emergent and submergent vegetation, animal life, and water that simulates natural wetlands. 

Constructed wetlands consist of two varieties: submerged flow and free water surface systems. 

The free water surface (FWS) type was chosen for this study. Constructed wetlands are 

constructed treatment systems that are inundated or saturated by wastewater flows at a frequency 

and duration sufficient to support a prevalence of flora and fauna typically adapted for life in 

saturated or inundated soil conditions. In accordance with TCEQ Standard Chapter 317, the 

constructed wetlands must be preceded by primary treatment. A partially aerated lagoon was 

chosen as the primary treatment. A partially aerated lagoon was chosen over a facultative lagoon 

to reduce odors. 

The lagoon is designed for a 50% reduction in BOD. Chapter 317 requires the 

constructed wetlands to the sized for a i5-day detention time to meet the Effluent Set 2 

requirements when the influent is 50% reduced BOD. 

Chapter 317 requirements for FWS type constructed wetlands include average depth no 

greater than 18 inches, plug flow design (length to width ratio of at least 3: 1), minimized effects 

of prevailing wind (long side oriented north and south with inlet on windward side), minimum 

slope along the bottom of 0.075% for complete drainage, multiple units sized so that total 

capacity is adequate with largest unit out of service. See computations attached. 

DISPOSAL 

Treated wastewater will be discharged directly to the lake or to a stream near the 

treatment plant. 
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Diameter Length 
Mark (inchesl (feet) 

Fl 3.230 3,300 
F2 3.230 10,300 
F3 4.266 10,300 

F31 4.266 8,200 
F4 4.266 6,800 
F5 4.266 5,000 
F6 6.134 2.600 

Diameter Length 
Mark (inches) (feeft 

Fl 3.230 3,400 
F2 6.134 3,600 
F3 8.044 8,500 
F4 8.044 4,400 
F5 9.866 4,200 
F6 9.866 3,600 
F7 9.866 10,700 
F8 9.866 5,800 
F9 4.266 4,400 

FlO 6.134 7,800 
Fll 6.134 3,500 
F12 6.134 8,600 
F13 11.734 8,800 

Diameter Length 
Mark (inches) (feet) 

Fl 3.230 8,900 
F2 4.266 5,400 
F3 6.134 1,000 

TABLE 2 

ALTERNATIVE 1 

CALCULATIONS 

TEXOMA REGIONAL SANITARY SEWER SYSTEM 
TEXAS REGION 1 

FORCE MAINS 
Flow Velocity No. of No. of 
(gpm) (feet/sec) Campsites Connections 

54 2.1 75 
62 2.4 43 77 

165 3.7 233 184 
165 3.7 233 184 
141 3.2 102 176 
159 3.6 102 201 
325 3.5 335 385 

TEXOMA REGIONAL SANITARY SEWER SYSTEM 
TEXAS REGION 2 

FORCE MAINS 
Flow Velocity No. of No. of 
(lZpm) (feet/sec) Camp~ites Connections 

96 3.8 144 
397 4.3 596 
449 2.8 38 665 
618 3.9 38 919 

1033 4.3 38 1542 
1125 4.7 38 1680 
1303 5.5 38 1946 
1409 5.9 38 2105 

55 1.2 82 
243 2.6 365 
342 3.7 513 
585 6.4 878 

1994 5.9 38 2983 

TEXOMA REGIONAL SANITARY SEWER SYSTEM 
TEXAS REGION 3 

FORCE MAINS 
Flow Velocity No. of No. of 
(gpm) (feet/sec) Campsites Connections 

64 2.5 89 
204 4.6 11 280 
387 4.2 84 519 

6 

Friction Static Total 
(psi/feet) psi psi 
0.002275 16 24 
0.002884 42 72 
0.004621 -3 45 
0.004621 30 68 
0.003458 17 40 
0.00432 22 44 

0.002748 -13 -6 

Friction Static Total 
(psi/feet) psi 3lsi 
0.006558 7 30 
0.003995 -4 10 
0.001336 0 11 
0.002415 35 46 
0.002313 -23 -14 
0.002709 -8 2 
0.003551 12 50 
0.004104 0 24 
0.000597 -17 -15 
0.001613 28 41 
0.003027 -2 8 
0.008180 -29 41 
0.003355 -14 15 

Friction Static Total 
. (psilfeet)_ psi psi 
0.003122 3 31 
0.006808 0 37 
0.003796 6 10 



TABLE 1 (Continued) 

TEXOMA REGIONAL SANITARY SEWER SYSTEM 
TEXAS REGION 1 

DUPLEX LlFf STATIONS 
Flow in GPM Head 

Mark (each pumJ.>l ~si 
Ll 62 72 
L2 165 45 
L3 165 62 
L4 141 40 
L5 159 38 

TEXOMA REGIONAL SANITARY SEWER SYSTEM 
TEXAS REGION2 

DUPLEX LIFT STATIONS 
Flow in GPM Head 

Mark (each pum~ ~si 
Ll 96 30 
L2 449 74 
L3 169 34 
L4 1303 89 
L5 106 39 
L6 243 41 
L7 585 57 

TEXOMA REGIONAL SANITARY SEWER SYSTEM 
TEXAS REGION 3 

DUPLEX LIFT STATIONS 
Flow in GPM Head 

Mark (each pump) psi 
Ll 64 31 
L2 204 47 
L3 53 29 

TEXOMA REGIONAL SANITARY SEWER SYSTEM 
TEXAS REGION 4 

DUPLEX LIFT STATIONS 
Flow in GPM Head 

Mark (each ~um....Pl psi 
Ll 342 60 
L2 671 52 
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Diameter Length 
Mark (inches) (feet) 

Fl 3.230 3,300 
F2 3.230 10,300 
F3 4.266 10,300 
F31 4.266 8,200 
F4 4.266 6,800 
F5 4.266 5,000 
F6 6.134 19,100 

Diameter Length 
Mark (inches) (feet) 

Fl 3.230 3,400 
F2 6.134 3,600 
F3 8.044 8,500 
F4 8.044 4,400 
F5 9.866 4,200 
F6 9.866 3,600 
F7 9.866 10,700 
F8 9.866 5,800 
F9 6.134 4,400 

~ l FlO 8.044 7,800 
J Fll 6.134 3,500 

F12 8.044 8,600 
F13 11.734 8,800 

Diameter Length 
Mark (inches) (feet) 

Fl 3.230 8,900 
F2 4.266 5,400 
F3 6.134 4,600 
F4 3.230 8,800 
F5 6.134 12,000 

TABLE 3 

ALTERNATIVE 2 

CALCULATIONS 

TEXOMA REGIONAL SANITARY SEWER SYSTEM 
TEXAS REGION 1 

FORCE MAINS 
Flow Velocity No. of No. of 
(swm) (feet/sec) Campsites Connections 

54 2.1 75 
62 2.4 43 77 
165 3.7 233 184 
165 3.7 233 184 
141 3.2 102 176 
159 3.6 102 201 
325 3.5 335 385 

TEXOMA REGIONAL SANITARY SEWER SYSTEM 
TEXAS REGION 2 

FORCE MAINS 
Flow Velocity No. of No. of 
(gpm) (feet/sec) Campsites Connections 

96 3.8 144 
397 4.3 596 
449 2.8 38 665 
618 3.9 38 919 
1033 4.3 38 1542 
1125 4.7 38 1680 
1303 5.5 38 1946 
1409 5.9 38 2105 
442 4.8 82 
630 4.0 365 
342 3.7 513 
972 6.1 878 
2381 7.1 38 2983 

TEXOMA REGIONAL SANITARY SEWER SYSTEM 
TEXAS REGION 3 

FORCE MAINS 
Flow Velocity No. of No. of 
(gpm) (feet/sec) Campsites Connections 

64 2.5 89 
204 4.6 11 280 
387 4.2 84 519 
53 2.1 23 69 

387 4.2 84 519 
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Friction Static Total 
(psi/feet) psi psi 
0.002275 16 24 
0.002884 42 72 
0.004621 -3 45 
0.004621 30 68 
0.003458 17 40 
0.00432 22 44 

0.002748 -43 9 

Friction Static Total 
(psi/feet) psi psi 
0.006558 7 30 
0.003995 -4 10 
0.001336 0 11 
0.002415 35 46 
0.002313 -23 -14 
0.002709 -8 2 
0.003551 12 50 
0.004104 0 24 
0.004858 -17 4 
0.002506 28 48 
0.003027 -2 8 
0.005587 -29 19 
0.004658 -14 27 

Friction Static Total 
(psi/feet) psi ~si 
0.003122 3 31 
0.006808 0 37 
0.003796 0 18 
0.002187 0 19 
0.003796 23 69 



TABLE 3 (Continued) 

TEXOMA REGIONAL SANITARY SEWER SYSTEM 
TEXAS REGION 4 

FORCE MAINS 
Diameter Length Flow Velocity No. of No. of Friction Static Total 

Mark (inches) (feet) (gpmt (feet/sec) Campsites Connections (psi/feet) psi psi 
Fl 4.266 3,200 342 7.7 70 520 0.017741 -12 45 
F2 6.134 3,300 635 6.9 70 978 0.009498 -16 15 
F3 8.044 8,000 671 4.2 85 1032 0.002814 23 45 
F4 8.044 1,800 1063 6.7 407 1575 0.006586 -5 7 
F5 6.134 6,000 314 3.4 112 467 0.002583 -9 7 
F6 3.230 4,200 95 3.7 5 148 0.006463 -14 13 
F7 6.134 4,700 219 2.4 107 319 0.001323 20 27 
F8 4.266 6,700 178 4.0 107 256 0.005325 -22 14 
F9 4.266 3,900 124 2.8 107 171 0.002721 1 11 

FlO 4.266 10,200 108 2.4 107 146 0.002109 19 41 

TEXOMA REGIONAL SANITARY SEWER SYSTEM 
TEXAS REGION 5 

FORCE MAINS 
Diameter Length Flow Velocity No. of No. of Friction Static Total 

Mark (inches) (fee!! (gpml (feet/sec) Campsites Connections (psi/fee!! psi psi 
Fl 4.266 3,200 342 7.7 70 520 0.017741 -12 45 
F2 6.134 3,300 635 6.9 70 978 0.009498 -16 15 
F3 8.044 8,000 671 4.2 85 1032 0.002814 23 45 
F4 8.044 1,800 1063 6.7 407 1575 0.006586 -5 7 
F5 6.134 6,000 314 3.4 112 467 0.002583 -9 7 
F6 3.230 4,200 95 3.7 5 148 0.006463 -14 13 
F7 6.134 4,700 219 2.4 107 319 0.001323 20 27 
F8 4.266 6,700 178 4.0 107 256 0.005325 -22 14 
F9 4.266 3,900 124 2.8 107 171 0.002721 1 11 

FlO 4.266 10,200 108 2.4 107 146 0.002109 19 41 
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TABLE 3 (Continued) 

TEXOMA REGIONAL SANITARY SEWER SYSTEM 
TEXAS REGION 1 

DUPLEX LlFf STATIONS 
Flow in GPM Head 

Mark (each pump) psi 
L1 62 72 
L2 165 45 
L3 165 77 

L4 141 40 
L5 159 53 

TEXOMA REGIONAL SANITARY SEWER SYSTEM 
TEXAS REGION2 

DUPLEX LlFf STATIONS 
Flow in GPM Head 

Mark . (each pump) psi 
L1 96 30 
L2 449 74 
L3 169 34 
L4 1303 101 
L5 106 51 
L6 630 48 
L7 972 46 

TEXOMA REGIONAL SANITARY SEWER SYSTEM 
TEXAS REGION 3 

DUPLEX LlFf STATIONS 
FlowinGPM Head 

Mark (each pump) psi 
L1 64 31 
L2 204 55 
L3 53 37 
IA 387 69 
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! J 

Mark 
Fl 
F2 
F3 
F4 
F5 

Diameter 
(inches) 

3.230 
4.266 
6.134 
3.230 
6.134 

Mark 
L1 
L2 
L3 
L4 

Length 
jfeet) 
8,900 
5,400 
4,600 
8,800 
7,500 

TABLE 4 

ALTERNATIVE 3 

CALCULATIONS 

TEXOMA REGIONAL SANITARY SEWER SYSTEM 
TEXAS REGION 3 

FORCE MAINS 
Flow Velocity No. of No. of 
(2pm) lfeetlse~ Campsites Connections 

342 7.7 70 520 
635 6.9 70 978 
671 4.2 85 1032 
1063 6.7 407 1575 
314 3.4 112 467 

TEXOMA REGIONAL SANITARY SEWER SYSTEM 
TEXAS REGION 3 

DUPLEX LlFf STATIONS 
F10winGPM 
(each pump) 

64 
204 
53 
387 

11 

Friction Static Total 
(psi/feet) psi psi 
0.017741 -12 45 
0.009498 -16 15 
0.002814 23 45 
0.006586 -5 7 
0.002583 -9 7 

Head 
psi 
31 
55 
37 
32 
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Figure 1. Computation Sheet 
COMPUTATION SHEET 

PROJECT 
Texoma Regional Sewer System 
SUBJECT 
Constructed Wetlands Computations - Alternative 3 

Reference TCEQ Standard Chapter 317 

Free water surface type 
Maximum Depth - 18 inches 
Detention time with 50% BOD remaining is 15 days 

I PAGE 

100 

Calculate area required for 1.0 mgd (million gallons per day) sewage flow 
Assume average depth of 18 inches 

15 days x 1 mgd = 15 million gallons (volume) 

15 million gallons = 31 acres 
1.5 ft (depth) x 325,900 (gallons per acre) 

Constructed wetlands for Texas Region 3 

Sewage generated in area 3 in the year 2020 is 0.169 rngd 

Area required is 0.169 rngd x 31 acres/mgd = 5 acres 

Chapter 317 requires multiple units, assume largest unit is out of service 

Select 4 units, 1-2/3 acre each 

1-2/3 acres x 43,560 sq ftlacre = 72,600 sq ft 

select length to width ratio of 4: I 

Width = 135 ft Length = 540 ft 

12 

COMPUTED BY DATE 
K.Lehman Dec 2002 
CHECKED BY DATE 



COMPUTATION SHEET 

PROJECT 
Texoma Regional Sewer System 
SUBJECT 
Partially Mixed Aerated Lagoon - Alternative 3 

I PAGE 
20f3 

COMPlITED BY DATE 
K. Lehman Dec 2002 
CHECKED BY DATE 

Partially Mixed Aerated Lagoon (surface aeration) 

E = 1 
l+K(V/Q) 

From Chapter 317 
E = fraction BOD remaining 
K = BOD removal rate constant 

Use 0.28 per chapter 317 
V = volume of lagoon 
Q = influent flow rate 
V IQ = t = detention time 

For Q = 1 mgd and pond depth of 8 feet and a detention time of 4 days 
E=47% 

Pond Area 

v = t x Q = 4 days x 1 mgd = 4 million gallons 

Area = 4 million gallons 
8 feet x 7.48 gals/cu ft x 43,560 sq ftlacre 

= 1.5 acres = 65,000 sq ft 

Use 4:1 length to width ratio (chapter 317) 

Partially Mixed Aerated Lagoon for Region 3 

1.0 mgd requires 1.5 acres, 8 feet deep 
0.169 mgd x 1.5 acres = 0.25 acres 
select 0.5 acres 
Use 4:1 length to width ratio (chapter 317) 
L = 296 ft, W = 74 ft 

13 



COMPUTATION SHEET 

PROJECT I PAGE COMPUfEDBY DATE 
Texoma Regional Sewer Sj'Stem 30f3 K. Lehman Dec 2002 
SUBJECT CHECKED BY DATE 
Partially Mixed Aerated Lagoon - Region 3 

Oxygen Requirements 

1.61bs of oxygen per lb of BOD applied (chapter 317) 

1.6lbs x 1 mgd x 200 mg/l x 8.34 (lb/million gal x mg/l) 

= 2670 lbs of oxygen per day 

Assume typical aerator will transfer 
2 lbs oxygen per hp hour = 48 lbs oxygen per bp day 

2670 lbs ller day = 56hp 
48 lbs per hp day 

14 
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TEXOMA REGIONAL SEWER SYSTEM STUDY 

COST ANALYSIS 

INTRODUCTION 

It is assumed that the Regional Sewer System will be financed entirely with revenue 

bonds. The Texas Water Development Board indicates that the terms for the bonds will be 

20 years at 4% interest. All system components were assumed to have a life of at least 20 years. 

All costs are in today's dollars. 

The total initial cost of the system includes construction cost, engineering and 

construction management, and real estate. The fee for engineering and construction management 

is assumed to be 12% of the construction cost. 

The initial cost will be financed by the sale of revenue bonds, which includes a 3-1/2% 

charge for legal fees and commissions. Using a capital recovery factor, based on bond terms of 

20 years at 4% interest, an annual capital cost is calculated. 

Included in the total annual cost is the annual capital cost and costs for operations and 

maintenance. Included in the operations and maintenance costs are energy costs, labor, ~e 

disposal, and chemicals for waste treatment. 

The following tables show costs associated with each alternative. 

1 



TABLEl 

ALTERNATIVE 1 

Texoma Lake Regional sanitary Sewer System 
Alternative 1 

Total Cost 

Construction Cost ($) 
Engigeering and Construction Management {l2% of construction cost) 
Real Estate Cost ($) 
Total Initial Cost ($) 
Bond Legal Fees and Commissions (3-1/2%) 
Total Bond Amount ($) 
Capital Recovery Factor (20 years at 4%) 
Annual Capital Cost ($) 
Annual Operations and Maintenance Cost ($) 
Total Annual Cost ($) 
Number of Septic Systems Connected 
Annual Cost Per Connection ($) 
Monthly Cost Per Connection ($) 

2 

17,041,000 
2,045,000 
1,720,000 

20,806,000 
728,000 

21,534,000 
0.07358 

1,584,000 
511,230 

2,095,230 
5,460 

384 
32 
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TABLE 2 

ALTERNATIVE 2 

Texoma Lake Regional Sanitary Sewer System 
Alternative 2, Texas Region 1 

Total Cost 

Construction Cost ($) 
Engineering and Construction Management (12% of construction cost) 
Real Estate Cost ($) 
Total htitial Cost ($) 
Bond Legal Fees and Commissions (3-112%) 
Total Bond Amount ($) 
Capital Recovery Factor (20 years at 4%) 
Annual Capital Cost ($) 
Annual Operations and Maintenance Cost ($) 
Total Annual Cost ($) 
Number of Septic Systems Connected 
Annual Cost Per Connection ($) 
Monthly Cost Per Connection ($) 

Texoma Lake Regional Sanitary Sewer System 
Alternative 2, Texas Region 2 

Total Cost 

Construction CostJ$) 
Engineering and Construction Management (12% of construction cost) 
Real Estate Cost ($) 
Total htitial Cost ($) 
Bond Legal Fees and Commissions (3-112%) 
Total Bond Amount ($) 
Capital Recovery Factor (20 years at 4%) 
Annual Capital Cost ($) 
Annual Operations and Maintenance Cost ($) 
Total Annual Cost ($) 
Number of S~tic S_ystems Connected 
Annual Cost Per Connection ($) 
Monthly Cost Per Connection ($) 

3 

1,639,000 
197,000 
114,650 

1,950,650 
68,000 

2,018,650 
0.07358 
149,000 
49,170 

198,170 
385 
515 

43 

9,044,000 
1,085,000 

888,350 
11,017,350 

386,000 
11,403,350 

0.07358 
839,000 
271,320 

1,110,320 
2,983 

372 
31 



TABLE 2 (Continued) 

Texoma Lake Regional Sanitary Sewer System 
Alternative 2, Texas Region 3 

Total Cost 

Construction Cost ($) 1,749,000 
Engineering and Construction Management (12% of construction cost) 210,000 
Real Estate Cost ($) 154,550 
Total Initial Cost ($) 2,113,550 
Bond Legal Fees and Commissions (3-112%) 74,000 
Total Bond Amount ($) 2,187,550 
Capital Recovery Factor (20 years at 4%) 0.07358 
Annual Capital Cost ($) 161,000 
Annual Operations and Maintenance Cost ($) 52,470 
Total Annual Cost ($) 213,470 
Number of ~eptic S~tems Connected 519 
Annual Cost Per Connection ($) 411 
Monthly Cost Per Connection ($) 34 

Texoma Lake Regional Sanitary Sewer System 
Alternative 2, Texas Region 4 

Total Cost 

Construction Cost ($) 4,680,000 
Engineering and Construction Management (12% of construction cost) 562,000 
Real Estate Cost ($) 494,750 
Total Initial Cost ($) 5,736,750 
Bond Legal Fees and Commissions (3-1/2%) 201,000 
Total Bond Amount ($) 5,937,750 
Capital Recovery Factor (20 years at 4%) 0.07358 
Annual Capital Cost ($) 437,000 
Annual Operations and Maintenance Cost ($1 140,400 
Total Annual CostJ$L 577,400 
Number of Septic Systems Connected 1,573 
Annual Cost Per Connection ($) 367 
Monthly Cost Per Connection ($) 31 
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TABLE 2 (Continued) 

Texoma Lake Regional Sanitary Sewer System 
Alternative 2 

Total Cost 

Construction Cost ($t 17,112,000 
Engineering and Construction Management (12% of construction cost) 2,053,000 
Real Estate Cost ($) 1,652,300 
Total Initial Cost ($) 20,817,300 
Bond Legal Fees and Commissions (3-112%) 729,000 
Total Bond Amount ($) 21,546,300 
Capital Recovery Factor (20 years at 4%) 0.07358 
Annual Capital Cost ($) 1,585,000 
Annual Operations and Maintenance Cost ($) 513,360 
Total Annual Cost ($) 2,098,360 
Number of Septic Systems Connected 5,460 
Annual Cost Per Connection ($1 384 

I 
Monthly Cost Per Connection ($t 32 
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TABLE 3 (Continued) 

Texoma Lake Regional Sanitary Sewer System 
Alternative 3, Texas Region 3 

Total Cost 

Construction Cost ($) 1,658,000 
Engineering and Construction Management (12% of construction cost) 199,000 
Real Estate Cost($) 295,000 
Total Initial Cost{$) 2,152,000 
Bond Legal Fees and Commissions (3-112%) 75,000 
Total Bond Amount ($1 2,227,000 
Capital Recovery Factor (20 years at 4%) 0.07358 
Annual Capital Cost ($) 164,000 
Annual Operations and Maintenance Cost ($) 49,740 
Total Annual Cost ($) 213,740 
Number of Septic Systems Connected 519 
Annual Cost Per Connection ($) 412 
Monthly Cost Per Connection ($) 34 

Texoma Lake Regional sanitary Sewer System 
Alternative 3, Texas Region 4 

Total Cost 

Construction Cost ($) 4,680,000 
Engineering and Construction Management (12% of construction cost) 562,000 
Real Estate Cost ($) 494,750 
Total Initial Cost($) 5,736,750 
Bond Legal Fees and Commissions (3-112%) 201,000 
Total Bond Amount ($) 5,937,750 
Capital Recovery Factor (20 years at 4%) 0.07358 
Annual Capital Cost ($) 437,000 
Annual Operations and Maintenance Cost ($) 140,400 
Total Annual Cost ($) 577,400 
Number of Septic Systems Connected 1,573 
Annual Cost Per Connection ($) 367 
Monthly Cost Per Connection ($) 31 
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TABLE 3 (Continued) 

Texoma Lake Regional sanitary Sewer System 
Alternative 3 

Total Cost 

Construction Cost ($) 16,924,000 
Engineering and Construction Management (12% of construction cost) 2,031,000 
Real Estate Cost ($) 1,834,750 
Total Initial Cost ($) 20,789,750 
Bond Le~al Fees and Commissions (3-112%) 728,000 
Total Bond Amount ($) 21,517,750 
Capital Recovery Factor (20 years at 4%) 0.07358 
Annual Capital Cost ($) 1,583,000 
Annual Operations and Maintenance Cost ($) 507,720 
Total Annual Cost ($) 2,090,720 
Number of Septic Systems Connected 5,460 
Annual Cost Per Connection ($) 383 
Monthly Cost Per Connection ($) 32 

CONSTRUCTION COST 

For a detailed cost estimate, refer to the cost estimate performed by Cost Engineering 

Branch. The estimate is located at then end of this appendix. 

REAL ESTATE COST 

For details of real estate costs, refer to Appendix 5. Easement costs for the primary 

collection system are as follows: Alternative 1, $355,000; Alternative 2, $287,250; Alternative 3, 

$469,500. 

It has been assumed that easements for the secondary collection system will be donated 

by the owner. The administration cost for obtaining the easements is assumed to be $500 per 

owner. Easements will be required from about one-half of the owners for the secondary 

collection system, for a total of 2,730 easements. Therefore, the cost for obtaining easements for 
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the secondary collection system will be about $1,365,000. The following table shows the 

estimated real estate needed for each alternative. 

Region 
TXI 
TX2 

TX3 
TX4 

Rettion 
TXl 
TX2 

TX3 
TX4 

Region 
TXI 
TX2 

TX3 

TX4 

TABLE 4 

ALTERNATIVES 1-3 

ALTERNATIVE 1 
TEXOMA REGIONAL SANITARY SEWER SYSTEM 

TREATMENT PLANTS 

Plant Capacity Land Area Primary Collection System 
Treatment Plant Type (mgd) (acres) Real Estate Cost 

Sequential Batch Reactor 0.142 5 $ 50,750 
Existing Mechanical Aeration Expand from 20 $152,000 

0.35 to 1.218 
Sequential Batch Reactor 0.169 5 $ 50,750 
Sequential Batch Reactor 0.463 10 $101,500 

Totals 40 $355,000 

ALTERNATIVE 2 
TEXOMA REGIONAL SANITARY SEWER SYSTEM 

TREATMENT PLANTS 

Plant Capacity Land Area Primary Collection System 
Treatment Plant Type (ml[d) (acres) Real Estate Cost 

To Region TX2 0 $ 0 
Existing Mechanical Aeration Expand from 25 $185,750 

0.35 to 1.429 
To RejQon TX2 0 $ 0 

Sequential Batch Reactor 0.463 10 $101,500 
Totals 35 $287,250 

ALTERNATIVE 3 
TEXOMA REGIONAL SANITARY SEWER SYSTEM 

TREATMENT PLANTS 

Plant Capacity Land Area Primary Collection System 
Treatment Plant Typ_e (ml[(1:) (acres) Real Estate Cost 

Sequential Batch Reactor 0.142 5 $ 50,750 
Existing Mechanical Aeration Expand from 20 $152,000 

0.35 to 1.218 
Constructed wetland (four 0.169 35 $165,250 

units/I.67 acres each) 
preceded by partially aerated 

lagoon _(0.5 acre! 
Sequential Batch Reactor 0.463 10 $101,500 

Totals 70 $469,500 

9 
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Dl 0, Reg-'!cr: No. 

01 .(>:; Re]iOn t.K,. 

t-1.~S Seconda.ry Collection 

O~ Alternative No. 2 

02.01 Region No. 

02, Ci2 Regiqn No. '2 

OZ. (n RE'gion No. 1 

n2.0~ n~~ion N~. 

Syec€:m 

D2.05 Secor~ry Collection Sy5te~ 

TOTAl .. Al_t;u'w.I,=-ive No, 2 

£!J Alt.ernat.ive Nc. 

03.01 Region No. 

03.02 Region No. 

Ol.C3 Region No.3 

C3.C4 Region No. 

el.0S $I;!_c-ondary Collection System 

ltQ1HP ID; NhT99A 

U.S. Army Co-'"'PS of t:ng:.neers 

'rexorna Reg1.onal S~,.,..er System - 'texCtt'oll L!ke. G!'ayso..-, -Co., 1'e:xas 

CONCEFT D£SIGN ESTIMATE 

.PRO..:~C'T !NDIRECI' S"1..MMARY - Facility"" 

S39~030 02.927 45,0$8 9 .... 7C6 1{l~41S 
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. ------...... 
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---- -- ... -
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V,S. A:::'I";'\)' C::::n:ps of Engineer.s "rhu .. :.: Feb 2003 

ZIf, Ute 0::1/14./03 TexO!'!lci RE-gional Se""-e:- system Ter.C1'!'d I."!ake, Grayson Co., '1'CY...as 

CQNCEPT DES:!:;Y SS-tIMA'I'E 

PROJE2T rW':;'JREC'!' SUMMAP..Y - subsyscm 

01 Altcr;u..lUve N:;,. 

(}l,01 Region No. 

ct. 01.01 Pri.mary Collectio..."l S}-ste:n Pipir..g 

01.0L01.0J. :';. F'orce Main {F-l} 

01.01.01.02 :;1< Fo·rce .¥~ln <F"2i 

01.01.01.03 "''' r'Qrce ~.b..irl ,F-.. J) 
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0:,01.01.05 4~ Force Main (F 5; 
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T':J'tAL Prirrat"""j" Collection System .?1pi ng 
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0:"'01.0-;;.1..3 16':) GPN Du"" ..... tex L£.tt Sr:.atio:::. 

m.01.0-2.L4 HI GFM Dtlple.x L"it.t St~tlon 

('1- 01.02, :.-5 .i S~ GPM D;.:.plex Lift Sc.&Uon 

1'OTAL L:[t stations for Prilt'.ary System 

01. 0'1. 0-4 Seweage l'reat:.menc Plant 

OJ _ 0 1. {)4 ,0) .0. U,2 ooD Sequential Batch i(eac~ 

TOTAL seweage Treat.rroent Plant 

.3300,00 LF 

10300.00 LF 

10300.00 LF 

6800. CO I..F 

260('. CO LF 

62CO {;(! LF 

.CC £A 

00 EA 

00 ~\ 
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15,665 

~a . .e8S 

56.115 

:17,057 

n,242 
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Ho,672 

24.9,499 
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1£5,.34l 

16, H1 

lE,){ 1 

72,651 
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.3.667 
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2.'79 
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1,489 
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3,016 

1.9$2 

1.454 
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H2 

S1S 
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.7. 
'78 
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27.182 
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S9,3t) 
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2<7 

555 

3,098 

.0 
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Tttu 13 Feb 20C.l 

EtL r.a!::e 02/H/03 

Cl.02.0l.ll 6~ Fc.;.'ce !r4ir; ;,F~l1: 

01.02.01.12 6- Fcrc~ Main ;F-12) 

u. S. ,Army Corps; of El:':;gine€r'S 

'XeXQf;a Regicmal Sewer Systf'.!m ~ Texo;roi\ t.ak~, Grayson Co, > 7f',..xaa 

CONCEPT tt.S1QJ ESTIMATE 

PROJEC"r t).'DIRSCT St..~RY 

7EOC.CO Lf' 

J,5CC.OG t.F 

8600.00 .LF 

6BOO.Ot' !,.P 
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65.695 
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3.S11 
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PROFIT 
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3.019 
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:'1: 
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01.03.01 Prima~j Collection System 
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lOOO.CO LF 

8800.00 LF 

1.00 EA 

1. 00 EA 

42,~.f-4 

2!(42:3 

7,Ei41 

.~. 7"17 

1:21.085 

',285 

19.3"92 

7,2aS 

32.963 

O .. rrrency in D;:U.1A..1W 

3,168 

2 .. ·2.07· 
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90 

409 
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U.S. Any Coz:ps of En; ... ne-ers 

T€x(;f.l~ fI~lofi~l SeOrl'er S}'stem TexOtna i..3ke, Grayscn Co .• 'fexas 

CC~8P'";' OES:GN £ST!~TE 

PROJRC'!' INDIRECT ~y - Subeyacrr, 

01.03. 04 Se~.a9{L 'l'rea:;ment Plant 

01.{)3.0".Cl 0,lf9 MGD Sequential Ba.tch R.eac:: 

n. 04.01 Prfmary collection System 

Cl <j.t. 01 {-1 4" Force Main iF'-Jj 

Cl.!i4.0L(J6 3" Fc.rce Main (F-'6) 
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Ql.C~.Dl 09 ~h Force Main :Y-9) 
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01.04.02.U 
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671 GPM DUplex L1tt Station 
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118 GPM Duplex Lift Station 
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TOTAL L:if~ Staticns tor Primary systen-, 

01. O<!-. 0.; Seweage 'rreatment. Plant 

n.O-t.O'Lul 0.0463 KJi) Seq\Je1\tial Batch React. 

TOTAL Se~-ge Treatment Plant 

TOTA..!. .. Region No. -4 
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F!O'JIP ID~ "':AT99A 
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6.DOO.(}D LF 
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3900.00 LF' 
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LDO EA 
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15,:ao 

86. ,,1_5 
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{5.637 
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55,$65 

363.492 
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:J7,262 
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Bs4 

7,240 
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1.'61,05C' 13~,079 
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:i, on 
:1,930 

1,952 

1,112 

2,987 

1.9,538 

1,223 

1,863 

6'1"2 

6'6 

612 

5,198 

PROf'IT 

69,-436 

B6,B2~ 

.;l, £!46 

2, :~5 

5,:7~ 

2,2{9 

-<,C53 

',121 

2,3.98 

6,272 

·41,029 

2,S-DS 

3,913 

l,2aS 

1,stS 

1,:a&S 

10,896 

7,63B 

9,551 

':>1.6 

313 

l,O?3 

2<1 

569 

.2o;.? 

«6 

453 

26< 

.90 

4,·,513. 

283 

'30 

141 

203 

14.1 

1,199 

S~Y PAGE 

771,436 

.964.,616 

2:_2,85-9 f.if.~ 

.31,615 !L5$ 

108,367 13 S5 

2.{,365 B.SS 

5·7, ·Hi~ 9.51:, 

21,959 5.9S 

45,0.26 9.S:{ 

45,7S2 !i.ln 

26,647 is. 83-

6$,681 6.S3-

28~ 535 ~-853;) 

... .3~412 (J·n2 

14-.275 14275 

20 7 493 20493 

B:I ::75- 1.:Z7~; 

121.-D51 

69.9JO H6~SS4 16.154 1.631.54-5 

CJmiof ro: NA'rOOC UP'S -r.D: UP01£A 



Thu -13 Feb 200:; t:. S. A-"'"!r.y Corps o!" Enginee::-s 

E!f Dd:.e O~fl1j,,;; Text">lT'.;l Regional Sp.:wc:: Syste:r, '!eXOl'l'dl Lake, Clroy-son Co .• TeXils 

CONCEPT DES!Gl\ ESTIW-.TE 

PRC-JEC'I' INDIR.ECT StiWARY - Subsystrn 

C-l.OS.Cl.Ol 4" Force Mains 

Ql.05.01.02 6" FO!'ce ,",,,,ling 

(,.1, rtS. 01. OJ Sf> Grav! t.y Sewer Mair,.,s 

01.0S.Dl.O~ House CO(4~ectiOng. J~ Gravity 

D1 cS.cn 05 ¥.an::'clc5 

':O'!A..:.- Se-c~n.j"'-r1' Collection Sys/unit 

TOt'Al. Seccnda:ty Collection syetfflt! 

roTA.!.. Al terna t_i ve No, 1 

02,01 Reg 1 0'0_ No 

O;l.D: .01 Pnr:;a.l:Y Collection 9ysten. 

c:;:,c;',nLOl 3" FC;l:CI!' Ma:l.n (F'l) 

C:::.Ol.-o1.02 '.l" FDrc.f.: Main (F u 2) 

02.01.Q1.03 4" Force Main {F-3J 

o:;;:.<,)l.OL04 -itt For::e Main (F-4) 

0;2.0;' 01 05 4tt Foret; Ma!n (F-S) 

(l2.0101.06 G- Force ~.ir. {F-6} 

C~.Ol.Ol.)l Q~ FC~ce Y.~in (F H 31) 

T".,)'}'AL Pt'ill1a.1-Y Collect,ion System 

02.01.C~ Lift Stati~~B for Primary ,System 

02.01.02.L1 62 GPM Duplex ljtt ,Station 

02.01.02. U 165 GPM Th.."tJle.x Lift Station 

02.01,02.L3 165 OPM Dupl~x Lift Station 

~2.~1.02.L4 141 GPM Duplex Lift Statton 

02.01.0::.L5 159 G;'M Duplex L-H:t $t.4'tion 

-'l'OTAL Regio.9'J. No, 1 

02.02 Region No, 1: 

02.02.01 Prinary Collection Syst~, 

C2.0~.Ol.Cl 3~ Force ~~in {F-l} 

02,02.01.02 e Fnrce Main {F-~) 

02,02.01.0) gn Forc~ ~~in CF-3} 

£~JIP ID> NAT99A 

71717.000 LF 

':;0160.00 LF' 

1224(;0 LF 

390000 LF 

719.00 RI. 

5«60.00 'EA 

2300,00 Lf' 

l 0)00.00 LF 

10300.00 I.P 

6800.00 LP 

5000 . .00 LF 

19100.Dtl LF 

8200. ac LF 

1.00 EA 

1. 00 £1\ 

l.00 £A 

l.CO EA 

1.00 EA 

14.00.00 LF 

3600.00 LF 

8500.00 LF 

5';'4,82'6 40.862 29.264 6:,"97 

299.98-3 22.499 16.1.2<1 ,3J .. Si11 

1,686,619 141,.96 101,406 212.952 

2.1l!,8S~ 15£;,689 l,U.n'} .23e.e27 

6,765 6a3,234 9.5i 

.3.725 37€,1911:2,{'1 

2~.~25 :2.365,999 l~ J2 

16,271 2,6S3.J6e 68) 

995, .1£1:' 

74.290 

7'.6S~ 

53,247 111,819 12,300 1,241,307 17~8 

53,502 112.35< 12.359 1,24S.250 

15.665 

48, !as' 

56.115 

37,057 

27.242 

145,911 

1.2as 
16,341 

16.3.{1 

1-6,341 

lii. HI 

72,651 

·He,2{)4 

16,14:) 

27,50;>' 

91,825 

1.175 

3.667 

i,209 

2.779 

2,043 

10. 943 

3,:;50 

28,166 

546 

1,226 

1,226 

1,226 

1,22(, 

5,""'9 

33,615 

1.211 

:t.06J 

6.887 

.~2 

2.6.28 

~. ()16 

1,992 

1)-'l6ij 

7.9-41 

2, .. 01 

20.186 

3'92 

87e 

618 

B78 

B?8 

3.'05 

24.091 

S68 

1,4"78 

4.936 

1,768 

5,518 

6.33-4 

4,1B3 

),075 

~6~470 

5~ 042 

822 

1,845 

1,.e'5 
1,8"5 

1,845 

8,2:00 

S:;}.5~1 

1,822 

3,1.04 

10.365 

195 

607 

697 

460 

3:iS 

1.e12 

555 

90 

203 

203 

20J 

20) 

902 

5.S6S 

200 

3<1 

':9.645 5.95 

-6;;'.309 $.95 

n',371 f.E:> 

46,"71 6.83 

.11.16; 6.83 

:82_.9799.5!ii' 

56.021 6.83 

4.7D,959 

9.1;)6 913£: 

20,.93 204.'" 

20.493204-9,-:; 

2C~4!i3 lOt,3 

2B,4.S3 20<4.9J 

91.101 

562,0-66 

20:.243 5.95 

Jt,4B.e 9,% 

115~lS3 B,S~ 



'l1m 13 ;"eb 200J. u.s .. 1Umy Ccrps -of Eug:..necrs 

E!f. Oat~ C2/H/02 Twy.O!W F.egio::.al Sewe~ system - ?ex~ Lake, Gl"ayson Co.. Texas 

CQN("EP7 DESIGN EST1).!');TF.. 

U-l'. (J2¥Ol. 04. eft Force Main {!-~~4) 

D~,02.61.05 l~b rorce ~in (P-5) 

r,2.02.(l1.06 1-0" Force Main (P·6) 

02.02.Q1,01 10~ Force Main (F-7} 

n2.0J.{il,06 10" Force Mair. (F~B} 

02.02.01.09 (. Force Main ;F~9) 

C2.02,{i1.10 €I" Force Mair.. iF-IO) 

C:,,02 ,01. ,11 6" Force Main {F~ll; 

04' .02 .,en. 12 6' 'Force }!'.air. iF-12; 

()2.0<1vOLll 12''' Foret!- Kain (FdS; 

'!'OTl\l .• f>:d,lIV).ry Cnl1e:::tico. Syst:'.nln 

02.-0:'2..:02 '!..ifL St ... tions fer _?ri1toli::"y System 

02.02-.02.Ll % GPM D.lple-x Li..ft Station 

t2.02-.0J.L2 

v::'>.-02.02.L1 

02 02.02.1".;. 

(!2.C2-.02_.1·5 

02.-CZ.02.L7 

449 GPM Duplex Lift: ,stab on 

169 GFM ::>u.p.1ex 'Lift: Stalion 

1)0) GPM Duplex l.-irt St.aticr. 

106 G-PM ;)Uplf'.x Lift SLation 

~71 GPM Duplex Lift Station 

91'2 GPM Duplex Lift St.atton 

02, O:L Ot: ~r..d Seweage Treatment Plant 

0,2.-02.04.01 ,"EXpand 0,.3,5 MOO to 1.5~' MGO 

~ 'EXP4rsd ~age Treatment P~ant 

"llXl"AL Region No. 2 

02.03.01 Pl'i"nlary Collect-ion SYBtelfl 

\;l~.Q3.01.01 

n2.0_3.01~o-2 

02.03.01.03 

02.03,D_1.0. 

c: .e:).m .05 

3" Force Main (F·l) 

-4:" Force Mairl {F~2) 

6 1' Force Hain fF-3} 

lit Force Main (F·.) 

(;'1 Force "'..ain (F·S} 

TOTAL Pri:r.ary Co] leer.100n system 

E(1J!1? 10: NAT99A 

~4CO.OO LF 

42DO.QO LF 

3600. CO LV 

H17QC.{,lO LF 

SBOD.(lO .t.:f' 

440(1.00 l.F 

';1900.00 lJ' 

3,Sao.OO LF 

86DO.()O 1.1" 

B9QO.O(l LF 

l. 00 &r. 

1.00 EJ.. 

1. {H) E1'~ 

. CO EA 

CO E:;' 

. CO Ei\ 

1.00 EA 

8900.00 lor 

5400.00 LF 

41500.00 ~ 

S600.00 LF 

12000.00 LF' 

Suhsystm 

6.3.119 

5 .. ,£16 

lii2,3,3-3 

~7, '99J 

.. n,613 

M.:259 

26.7-c!' 

92, S95-

119,-l'O 

9€H.61) 

11,3B:; 

'24,,9,3'3 

11}3B) 

34,666 

38,807 

155.5-'65 

3,5£5 

.Q,779 

"-.096 

12,175 

6,599 

:1.521 

t.31S 

2,005 

6 i 9G? 

13,458 

72 < G46 

954 

1, BiC 

I. ~2; 

3,6fH 

954 

13,911 

2.555 

3.4.25 

J,936 

B,725 

4, '1'30 

1,807 

i,529 

1,·1.1,8 

-4,993 

9,645 

1,3'H'i 

'7' 
612 

1,-Si;U, 

2,086 

9,97-ll 

PROFIT 

5.365 

7.192 

6,165 

18,323 

9:,932 

3,79 .... 

9,511 

3,019 

10.486 

20.2504 

1,2B5 

2.&.14 

1,84;5 

5,t:24 

1.,265 

20,946 

590 

'91 

678 

2,016 

1.093 

417 

1,O~£ 

332 

2,228 

141 

310 

203 

SS:-7 

HI 

<30 

<.2 

Z, JQ4 

59,6G40 13.'5::' 

79,906 19.0) 

tifi..<tSl l~.O:' 

103,5'7) 19.(>.' 

llt!, .H7 19.~-

42., lS:? ~"!';lf 

:05,665 -13 .,5;' 

3~, 5~n 9.S~ 

116,.(9:5. 13.55 

22S.025 25.S·; 

20,-i9) 20493 

60,257 6025.7 

14.:75 1-4'27':-. 

43.-472 -43472 

.e, ~6o 4S66G 

~n., 706 

3.159.720 236.919 169.835 350.653 ·a-9.211 '!-.962~<419 

)',159-,7:2:0 236,979 165',1335 lS6.6'sl l"9.~,l:;Z 3 .• 962,-419 

4-.31J.,89E 3~3.5"'2 231,97.2 "'86,931 53._5062 5.409,,606 

42,2H 

29,H3 

35.13< 

41,777 

91,675 

240,255 

3.16S 

2,207 

2,63S 

),13'3 

',.76 

18,01$ 

:;j;_,41'11 

1.,591 

1,889 

2,,246 

',928 

4~76B 

3,321 

3.966 

4,716 

10,3"5 

27.119 

525 

l65 

43. 
519 

1,1l8 

:2,983 

52.970 

36,99'8 

44,062 

5~,-39(i 

114,.95; 

5.9S 

6.S.:' 

9.S~ 

5.95 

9.5.9 

Currency in OOLJ.ARS 



u, s. Ji,~.y C<:.rpS of £ng1nef!!'1'l 

1'eXOIl",a Region",l Sewer syst.en ~ l'exona Lake. Grayson Co,. 'I'ex.a.s 

CO.l;,"CEfYf DESIC~ ES':"lMATh 

PROJECT INDIRECT S";JMMA.RY • Suhsyst:m 

DIRECT OV~ ~ OFC 

02.03.0;;:.1,1 (,-1 Ow. DL.'Pll!x Lift. S!:at:i.on 

t~!.Ol.02.L2 20~ GPM' .Duplex Lift: Staaon 

C2,O).02.L] 53 GPM Duplex 'W.It St~tion 

C:2.0J.C2.r..;; )fl"f Gf1-1,C-Ut:1e." LHt. StatIo., 

1.12.04.01 pnma.ry Collection By$t~m 

02.!i4 .01. 0) 

OZ.04.()1.C2 

02,04.01.03 

4" Ferce tt4.J.H (p.l) 

6" Ferce Main (F-2) 

B~ Force Main (p.J) 

O~,;)"'.Ol.O4. S" Force Main {F-4) 

(12.04.(11.05 fH fUrce "'.air. CF·,S') 

02.04.01.06 1'( FC<.!'CE' t-ktin (I"·6) 

02.,04..01.07 6" Force Main (1='-7) 

02.04.01.08 ~u Force Main {p·e) 

02.04.,:n.eSi 4" F~rce XlIin lP·9) 

0::2.04001.:0 .;." F:)H:oe Ma.tn {F~lO: 

02.04.02 Li ft Sta,t:ions for Primary Sys:.e!1!. 

02.04.0~.1;1 

02.04.0;,l,2 

02.0" 02.L3 

010t-.C2.L4 

D:i:.Q{.02.t6 

342 GPM Dupl.e)( Lift. St:atlOC1 

671 GPM ~~plex Lift S~at:1on 

lOa Gw. Duplex Lift Sr.at:ion 

176 CPfr>! Duplex Lift St.a-tion 

108 GW; Dur.tlex LHt StatiOtl 

TOTAL !,ift $tation6 for Pl'lmary System 

02.04.04 Seweage TreatmenC Plant 

TOTAL Reg-1M No ... 

O;.OS Secondary Collection Syet~ 

Q2.0S.(n Secx.'n.Jary Collectior. Sys/U'!:it 

,{)O EA 

1 ()O £A 

1. 00 E!l. 

.1.00 £A 

3200.00 LF 

3.300.00 U 

SOOO.OO t.F 

1000. e-o LF 

60(lD.CO LF 

.200 {II:! LF 

4,700 00 LF 

6700 no LF 

3900 00 J:..f 

10200 00 LF 

1. DC> EA 

LOCi EA 

1.00 XA 

1.00 EA 

7,285 

S5,1'l'1 

295,972 

17,430 

25.210 

86,415 

19,H5 

45,831 

19,9~" 

3ti.905 

36.507 

21,249 

55,565 

22,755 

34,66£ 

11,393 

16.3"1 

1-1.3S3 

96.52e 

1.301,030 

1 .. 301,030 

546 

1,J79 

5~6 

1,"707 

4,179 

1,101 

1,691 

6,",8l 

1.4.58 

3, '18 

1,493 

2.6~3 

2,738 

1,59' 

•• '167 

1,70'1 

2,600 

'54 

1,226 

8S< 

1,240 

97. S71 

1 .. 761,05.0 132,079 

392 

989 

392 

1,223 

2,995 

15.9DE 

937 

1,0';'5 

2,-454 

1,071 

1,930 

1.962 

l,B2 

2,987 

1,223 

l,'SS3 

6_12 

8'78 

612 

5,189 

822 

2,076 

822 

2,568 

6,29't 

33.'05 

1,967 

a, e ... 6 

9,754 

2,195 

5,174 

2,249 

4,.053 

4.,121 

2,39B 

0,272 

.41,029 

2,568 

3,913 

1,285 

1~845 

1,,295 

10,896 

90 

22e 

90 

263 

692 

3,675 

216 

313 

l,en 
241 

Sf9 

'U6 

453 

264 

690 

4.513 

21:1.3 

<30 

1<1 

203 

1<1 

1,19.9 

9,1-36 51}';; 

2.1,06' 230£" 

9,136 91":ji, 

2b,S35 2653~, 

21,859 6.S:i'; 

.31,615 .9.Si! 

lOe,36:7 13.55 

1".355 13 .~;~. 

57,482 !ii-58 

24.989 5.93 

45,'026 9.S-f 

4,,782 6.83-

26.o·{7 6.S1 

69.681 & . .6-3. 

2:6.,5)5 28535-

"3, .. 72 ~347:;: 

H..2.75 14::75 

J:O.·t93 2C4-93 

B.275 14275 

121,-OS1 

EQUIP 10: NhT&9A CREW 10: NA't'OOC UPE ID. UP01EA 



Tti\..l 13 Feb 20C3 

Eff. Dace 02/14(03 

u.s. Army Oorps of &~Jineers '!'!'¥-E lO:!iJ:2::< 

TexOfl"..a Regional Sewer System . Text)ttla :Lake, Graysc;; Co , Texas 

CQNC£P'l' MSrQN E.e,'lMA'rE 

PROJECT INDIREC'I' St.n+'.J..RY • -.subsys:.m 

02.05.01.01 .... Force Ma::..ns 

02.05.01.02 

02.05.01.0:1 

C~.CS.Ol.D4 

6~ Force Mainl'l 

8" Gt'avity sewer Mainf] 

H;,')o;se CClt...'1ect;.io!'ls, .1" Gravity 

t-ia.:--J'K)les 

(;2 05.01.0: Li'::t St:.il~ion.s 

TOTAL £~::-Q::dari Co: lec::.ion SyS/Unit. 

TOTAL Seco:1dary Collection System 

TOTAL Alt~rnat~ve No. ~ 

03 Alternat.~ve No. 

03.01 Region No. 

(r:L 01.01, 01 3" Forcl'2J ... ...ain :F-ll 

1)3.01.(11.02 3- ¥nrce Main ("1'-2) 

03.(11.01.03 .iI" Force ,,".aj.:'! (F~3) 

lEI. 01.01. 04 it> Fcrce fo'I.;sin (F-4) 

O:LO!.01.CS 4" Fcrc,", Mai.:'l. {F-Sl 

03. C1. 01. 06 6" Fen:-e M<:d.:;' (F-6) 

03,C1.01.31 <;,01 Force Ma..ir:;. (T·3-1) 

03.0-1.02 Lift. Stations for primary system 

03'.D1.v~ . .Ll 62 CWO D'-.lplex Lift. 'Station 

03.01.v2.L:! 165 urn C-uplex Lilt; Station 

03.01.02.L3 165 GPM Duplex Lift Station 

03,01 02.!Ai 141 Gw, Duplex Lit~ Seadon 

O:LOL02.L5 159 G~ Duplex Lift Station 

'l~'L Ll.f::. S:cati(.)nd (or Primary Sys';.em. 

03.01. C<\ Se..-eage 'l're~tment Pl.ant 

03.0~.O •. 01 0 .. 142 r.3D Seque:r:t.ial a.atc.'1 React 

'l'OTA1. Seweage Treatment. Plant 

TOTAL Region No. 

&OUIP. 1'0; NlIT99A 

71711.00 LF 

30160.00 t.F 

1224~O LF 

)900on LF 

'19.!)!'l EA 

33<HLO'O LF 

lO)'O>:L(lD LP 

10300.00 LF 

6800.00 LF 

5000.00 LF 

260C.OQ LF' 

a:wc.oo 1.17 

1.00 EA 

1.00 ZA 

LOa' EA 

1. 00 £A. 

1.00 EA 

D1 RECT -(NERHElw HOME OFC 

544,6:66 

299,983 

1,896,619 

2,.115,954 

59n.6~3 

99-5.]82. 

.142,496 

15B.669 

74,298 

14.,65'4 

29,2S4 

16,124 

101,406 

113, '27 

5.3,247 

PROF!"r 

61,,.91 

33,Scil 

21;l,9S2 

23£1.827 

111,819 

6,765 

3,'125 

13,425 

2Ei,211 

12,300 

'376,1:S1 ..11.<;-': 

2,16:',99-5: :~.3':' 

~.633,306 514~~9a 361.290 771.309 84.944 8.569.24S 

13,652.430 102.3932 733.818 lS.slOlS 169 •. 512 li.12(,1l0 

lS.665 

4&, SS9 

56,11S 

37,057 

2'1.44:2 

19,fl5S 

H,€12 

7~2BS-

16.H1 

16,341 

16,.141 

16.341 

510,880 

sIt,seo 

B3'1,(13.0 

1,175 

3,667 

4~lC9 

2,779 

2,043 

1,4a9 

3,350 

ta, '12 

546 

1.2:26 

1,.226 

1,226 

1,22~ 

5,41.9 

38, "766 

3B.766 

62. ~27 

8.2 

2,628 

3,016 

l,992 

1,4-.64 

1,067 

:ii;-iOl 

39~ 

878 

.7. 

.78 

.7. 

3,905 

27.7.82 

:27,792 

",S.C!JS 

1, ~}oa 

5 .• 5.18 

6.334 

-4, liB 

l.075 

2,2U 

S,042 

28,162 

822 

1.,845 

1,S'S 

1,845 

l,8t5 

8.200 

58,3<3 

58, )43 

1'95 

607 

6.7 

.. 0 

33. 

2<7 

555 

)', D9G 

90 

203 

203 

203 

203 

•• 2 

6,418 

6.~Ul 

19-.6<'5 

61,309 

70,371 

'C,4?1 

3,*,,162 

2<t,903> 

5f,021 

5.S'; 

5.9-':, 

6.'" 
6,:!U 

E.S3 

9.58 

6.£3 

9 .• 136 9136 

20, .93 20~~3 

20-,49J 204-93 

20 .... 93 20493 

20,49) 20493, 

91,107 

6.etl:,189 

94.~106 10,-4.16 1,052,176. 

CREW ID; MATCOC UPB ID; UP01RA. 



'ri:,.! 1.> Fell 2~C3 U.S. ~ .. :rm"'l Corps c!" Enginee=s 

eff Date O:i(H!O.3 Texoma R.egi<...>r..al SeW'..;>"!" System· Texo::<a :...alee. G·r.::.yao::'l Ce., Texas 

CON"CE?,!, O£-SIGN ESTIl"'.:ATE 

PRQ.JBC"r· 1r."1.JIR£CT SUMfJ' ... LRY - SLobp.Y6t.n'> 

C3. C::L 01 ?r1maxy Collecti.on Syst.em 

C3.C2.iH.Cl 

0.1 02.01. C2 

03.0;.'.01.(i3 

(13 . v~L 01 .01 

0} n2.01.CS 

01.0201.06 

03 02.01.07 

O].02.(}},D6 

03 C2.(}1.C9 

03,Q2.Gl.10 

C:'!,02.01.11 

C3.C:;L01.12 

03.02.01.13 

3" Force Main {P·IJ 
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DRAFf 
ENVIRONMENTAL REPORT 

TEXOMA REGIONAL SEWER SYSTEM STUDY 
PLANNING ASSISTANCE TO STATES 

Existing environmental conditions were detennined from investigations to identify 

potential problem areas, such as endangered species, cultural resources, wetlands, and water 

quality. The scope of this investigation does not include documentation consistent with the 

National Environmental Policy Act of 1969, but does identify significant environmental issues 

that would need to be addressed prior to any construction. 

INTRODUCTION 

The proposed project is located on the southeast end ofTexoma Lake in extreme northern 

Texas in Grayson County. Texoma Lake was constructed by the U.S. Army Corps of Engineers 

and impounds 89,000 surface acres at normal pool. The lake has two primary arms, the Red and 

Washita rivers. Lake Texoma is approximately 5 miles northwest of Denison, Texas, and 15 

miles southwest of Durant, Oklahoma, and became operational in 1944. 

ENVIRONMENTAL SETTING 

The proposed project area lies within the central lowlands located in the Prairie Division, 

Prairie Parkland Province, Cross Timbers and Southern Tallgrass Prairie Section (Bailey 1980). 

The region is gently rolling to flat plains. Over 50% of the area is gently sloping. Average 

annual rainfall varies from 35 to 40 inches per year and falls mainly during the 235-day growing 

season (April-October). The average annual temperature is 55° to 63° Fahrenheit. 

The vegetation is characterized as cross timbers and oak-hickory forest. The area is 

dominated by various short and medium to tall grasses, along with a few hardy tree species. 

Forest cover consists of post, live, and blackjack oaks and pignut and mockernut hickories. Post 

oak and blackjack oak dominate the cross timbers region. Grasses are the dominant plants on the 
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prairies. The most prevalent type is bluestem prairie. Other dominant grasses are indiangrass 

and switchgrass. Soil is a key factor in local distribution. Fine, heavy soils generally support 

grassland vegetation, and coarse, lighter soils are covered with stands of savanna. 

Land use is varied consisting of developed, recreational, residential, agricultural, and 

pasturelands, all of which are heavily influenced by recreational activities associated with 

Texoma Lake. 

ENDANGERED SPECIES 

A number of Federally listed threatened and/or endangered species are present in the project 

area. There is no designated critical habitat for listed species in Grayson County. Federally 

listed threatened bald eagles (Haliaeetus leucocephalus) winter and may be spring residents at 

Lake Texoma and along the Red River. They utilize the lakeshore for perching and secluded areas for 

roosting. They also use the river area downstream of the dam for feeding and perching. The 

threatened piping plover (Charadrius melodus) and potentially threatened mountain plover 

(Charadrius montanus) are migrants within the project area. The endangered interior least tern 

(Sterna antillarum) nests along the Red River, and a nesting colony has been documented using areas 

around Lake Texoma at Hagerman National Wildlife Refuge in recent years. Protocol for dealing 

with Federally listed species (if found to exist) is contained in a letter from the USFWS dated 

February 4,2003, and is included at the end of this appendix. 

CULTURAL RESOUR~ES 

Cultural Resources Overview 

Archaeological sites representative of the Early Archaic Period through the Middle and 

\ Late Archaic, Woodland, Caddoan, and Historic Periods are known in the larger vicinity of Lake 
! 

Texoma in northern Texas. This culture-historical sequence falls generally within the overall 

sequence that has been established for northern Texas and southern Oklahoma. Many sites in this area 

have undisturbed, deeply buried deposits; many are comprised of multi -component prehistoric and/or 
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historic occupations. A number of cultural resources investigations, including survey and 

excavation, were conducted incident to the construction of Lake Texoma While archaeological 

reconnaissance efforts undertaken in the area by the U.S. Anny Corps of Engineers resulted in the 

identification of hundreds of archaeological sites, none of these investigations occurred within the 

proposed project areas/alignments, which remain largely uninvestigated. In the larger regional area, 

however, there are hundreds of archaeological sites and historic standing structures on record with the 

Texas Historical Commission (THC). 

Cultural Resources (Impacts) 

Any of the proposed Texoma Regional Sewer System alternatives/alignments has the 

potential to impact cultural resources. Sections 106 and 110 of the National Historic Preservation 

Act (NHPA) of 1966 (as amended) require agencies to evaluate the impacts of Federal undertakings on 

historic properties, which include prehistoric and historic archaeological sites and historic standing 

structures. Section 106 requires the identification of all historic properties, which emphasizes an 

evaluation of eligibility for listing on the National Register of Historic Places (NRHP). Agencies 

must then determine which historic properties (those eligible for listing on the NRHP) will be 

adversely impacted. Sections 106 and 110 require that agencies resolve adverse effects to these 

properties. Plans for resolving adverse effects will be detennined through consultation with the 

Texas Historical Commission (THC), potentially the Advisory Council on Historic Preservation 

(ACHP), and appropriate and interested Native American tribes and other interested parties. 

To fulfill the requirements outlined in Sections 106 and 110 of the NHP A, archaeological 

reconnaissance investigations, to include archival research, will be necessary to identify 

archaeological sites and standing structures that exist within the proposed project area. Each site 

and structure will require National Register evaluation; some will require sub-surface evaluation, 

detailed archival research, or architectural documentation. NRHP-eligib1e sites and structures that 

will be adversely impacted by the undertaking will require mitigation, which will be detennined 

through formal consultation with the THC, and potentially the ACHP. 
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WATER QUALITY 

General water quality in Lake Texoma is characterized by moderate to high levels of 

salinity with a predominance of sodium and calcium salts of chloride and sulfate (Leifeste et al. 

1971). Chloride and sodium are the most abundant ions in Lake Texoma. In terms of 

productivity, the lake has been classified as mesotrophic based on chlorophyll a concentrations 

(Ground and Groeger 1994). Based on chlorophyll a concentrations for the Main Lake Zone 

(near dam) from Atkinson et al. (1999) during the summer months, trophic status ranged from 

mesotrophic to hypereutrophic with a mean trophic classification of slightly eutrophic. 

In a report by Atkinson et al. (1996), selected water quality data from Lake Texorna were 

reviewed. Historical data relating to chloride and sulfate concentrations throughout the lake defined 

four zones: the Upper Red River Arm (lotic zone), the Red River Transition Zone, the Main Body 

(lacustrine zone), and the Washita Arm (lotic zone). Chloride and sulfate concentrations are highest in 

the Upper Red River Zone and are more variable than in other zones. The Red River Transition Zone 

shows decreasing concentrations from west to east and is influenced by loadings from Big Mineral 

Creek. The Main Lake Zone is relatively homogenous in surface layers in terms of chlorides and 

sulfates and shows much less variability than the other zones. 

The Oklahoma Conservation Commission listed Texoma Lake in the Oklahoma Nonpoint 

Source Pollution Program's 2001 Annual Report as having several non-point source pollution 

I problems. Sources for these pollutants included non-irrigated and irrigated crop production, animal 
f 

~_J 

holding/management, and unknown sources. 

WETLANDS 

Wetlands and deepwater habitats are essential for many species of fish and wildlife. In 

addition to providing habitat for fish and wildlife, they also perform important roles and function 

in controlling floods and pollution abatement. The USFWS developed and adopted a classification 

system to be used for classifying wetlands and conducted a national inventory of wetland habitats 

(National Wetland Inventory Maps [NWI]). The four regions were evaluated for the presence of 
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wetlands based on the NWI maps. Nnmerous wetland types were found to be present in the delineated 

project area and are summarized as follows: 

Texas Region 1. A majority of wetlands within this project component are farm ponds 

characterized as Palustrine Open Water Permanently Flooded Diked/hnpounded (POWHh). Other 

wetlands identified are classified as Palustrine Emergent Persistent Seasonally Flooded (PEMI C), 

Palustrine Emergent Persistent Semi-Permanently Flooded (pEMlF), Riverine Intermittent Streambed 

Seasonally Flooded (R4SBC), and Riverine Lower Perennial Open Water Permanently Flooded 

(R20WH). 

Texas Region 2. Wetlands within this project component are sparse. The majority of 

wetlands are farm ponds characterized as Palustrine Open water Permanently Flooded 

DikedlImpounded (POWHh). Other wetlands identified are Palustrine Emergent Persistent 

Semi-Permanently Flooded (PEMIF) and Riverine Intermittent Streambed Seasonally Flooded 

(R4SBC). 

Texas Region 3. Wetlands identified in this project component are sparse as well. It 

includes farm ponds characterized as Palustrine Open Water Permanently Flooded 

DikedlImpounded (POWHh), Palustrine Forested Broad Leaved Deciduous Temporarily 

Flooded (PFOIA), and Riverine Intermittent Streambed Seasonally Flooded (R4SBC). 

~ i Texas Region 4. Wetlands identified include Palustrine, Lacustrine, and Riverine wetland 
• 4;, ) 

types. Specific wetland types present in the area include Palustrine Open Water Permanently Flooded 

DikedlJmpounded (POWHh), Riverine Intermittent Streambed Seasonally Flooded (R4SBC), and 

Palustrine Scrub-Shrub Broad-Leaved Deciduous Seasonally Flooded DikedlImpounded (pSS I Ch) 

A large nnmber of the wetlands appear to be small farm ponds or impoundments. All sewage 

collection facilities and pipelines should be carefully evaluated to avoid wetland habitats and 

associated adverse impacts associated with construction in wetlands. 
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SECTION 404, CLEAN WATER ACT 

The proposed project would be subject to Section 10 of the River and Harbors Act of 

1899 as well as Section 404 of the Clean Water Act. The construction and placement of outfall 

structures, intake structures, and sewer lines would be subj ect to Section 10 and Section 404 

permitting activities. The construction of an intake structure should fall within the scope of a 

Nationwide permit or a General permit. Construction of wastewater processing facilities could require 

a detennination of status regarding jurisdictional waters of the United States. The placement of 

sewage collection lines and lift stations should fall within the scope of Nationwide Permit No. 12, 

Utility Line Discharges. Prior to construction, a Section 404 (Clean Water Act) detennination should 

be requested from the Tulsa District, Corps of Engineers (Regulatory Branch) to assure compliance 

with Federal law. 

NATIONAL FORESTS AND OTHER PUBLIC USE AREAS 

The proposed project area is not located within any National Forests, National Parks, or 

National Monuments. However, the Hagerman National Wildlife Refuge is located on the Big 

Mineral Arm of Lake Texoma, just south of the proposed project area that encompasses Flowing 

Wells Camp and Big Mineral Camp. These two paIks are adjacent to the northern boundary of the 

wildlife refuge. The 11,320-acre refuge was established in 1946 and includes 3,000 acres of marsh 

and water and 8,000 acres of upland and farmland. 

Numerous public recreation sites within the project plan exist around the Lake Texoma 

on Corps of Engineers owned lands. Park and recreation areas operated by various public entities 

immediately adjacent to or within Corps of Engineers boundaries include the spillway, overlook, 

Denison power plant and Texoma Area Office, Island View, Straight Arrow Clubs and Camps, Inc., 

Texas Baptist Bible Fellowship, Austin College, Preston Point, Episcopal Recreation Center, Preston 

Bend Resort, Shennan-McKinney District of Methodist Church, Presbytery of Trinity, United 

Presbyterian Church, Boles Orphans Home, Preston Fishing Camp, and Cedar Mills Resort. Other 

park and recreation areas in the project area include Highport Resort, Paradise Cove, Flowing Wells 

Camp, Juniper Point, Walnut Creek Resort, Future Farmers of America, Texas State College for 
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Women, Big Mineral, Mill Creek, Grandpappy Point, and Big Mineral Camp. Eisenhower State Park, 

operated by the State of Texas, is also located in the area. 

NATIONAL ENVIRONMENTAL POLICY ACT (NEPA) 

Should Federal funds be expended for construction of any part of the proposed 

alternatives and/or should the proposed facilities be constructed on Federal property, NEP A 

coordination would be required. Documentation required by NEP A would consist of either an 

Environmental Assessment and signed Finding of No Significant Impact or an Environmental Impact 

Statement and signed Record of Decision. 

Public involvement is an important component to the NEP A process. It requires full 

disclosure of project purpose(s), design, alternatives, and environmental impacts. The public 

should be given an opportunity to comment on the proposed action early in the planning process 

through a "Scoping Process," which includes public meetings or workshops. lfwarranted, an 

additional public meeting(s) could be required at the time the NEPA documentation is released for 

public review and comments. The public should be given at least 2 weeks' notice prior to all public 

meetings or workshops, which should be held at a time of convenience to the public (Monday-Friday). 

Notification should be made by purchasing an advertisement in local newspapers, and through the use 

of public service announcements on local radio and television stations. Since the project is regional in 

scope, several community newspapers should be used for notification purposes. 

CONCLUSIONS 

Preliminary conceptual designs and cost estimates have been developed for the treatment and 

disposal of wastewater for four geographic regions on the eastern portion of the Texas side of 

Texoma Lake. The plans and costs identified the resources required to replace individual septic 

systems and small private systems, which are contributing to the pollution of Lake Texoma. The 

expansion of existing wastewater treatment facilities, sequential batch reactors, and constructed 

wetlands preceded by a partially aerated lagoon were considered. The report identified four facilities 

(Texas Regions I through 4) to be expanded or constructed. 
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Construction of this project would have a positive impact on the water quality of Texoma 

Lake and associated benefits to the aquatic ecosystem and recreation. Construction of the project 

would not be expected to adversely impact Federally listed threatened and endangered species. 

Construction of the project could have potential adverse impacts on wetlands; however, with proper 

planning and coordination with the U.S. Fish and Wildlife Service and Tulsa District Regulatory 

Branch these impacts can be avoided or mitigated. 
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United States Department of the Interior 

Mr.Larry Hogue 
Department of the AnnY 

FISH AND WlLDLIFE SERVICE 
Ecological Servioes 

WinSystems Cel!iter Building 
711 StadIum Drive, $uile 252 

Alful&too, Tegs 76011 

February 4,2003 

Corps of Engi.neers. TUlsa District 
1645 South i01" East Avenue 
Tulsa,OldahOma 74128-4609 

Dear Mr. Hogue: 

2-12-03-1-158 

ThisI~POnds toyourIallUal)" 22, 2003, letter requestinginf0nnation on federally listed 
threatenedand~ndattgetll4 ,pecies with regard to ~e Lake TelComal~~ionalSewer System Study 
in GraysonCoUnIY,Teus: . 

Our records iQdicatethatthe following threatened (T),endangered (B), and proposed threatened 
(P11 species have beendocumemed, or ate known to occur in Grayson County: 

interior . least tern .(Stemaanttllarum) - E 
bald eagle (Haliaeetus>leucocephalus) - T 
piping plover. (CIulrtulriu.s melodus)- T 
mountain plover (ChfjriJdriusmol1lanuS) - PT 

Thercis no designatedcri!i~ l1!AAtatfoT Ustedspecies l.n:GraYS9n COunty. The pipingploveranq 
rilQuu(ahl plOVer ~~,i~~ the ptojept.a(ea,. > ~cl>eaglesarewinter~possible spring 
resid<m~atLalc.e'fex:pm,aatid!il()ugthe ~rover ... TJ.tepenorleastteTn lUlSts· alongtbeRed 
RiveJ',~anesPngc.Ol~y .Jla$.'~. documen~e\:rusingar~"litOUJUJ .. LItl¢ Texoma atHage,rman 
NatiOnal Wildlife.Rej'ugem. recent ~s. . 

A ~ified bi()}C)gistshC)uld~ the most current inf0tmati()n~vailableto evalullieth~ project site 
andadjace.nt~ fortb¢~ce of$uitable~itatfo~the()f pr~ listed species 
~in the county ..• If, lifter anass.essment ~been ~... ..... ttsing ttppr()priate biolqgicaI 
experti$eith~ assessm~indlcates tber~is~epowntiill~~thepr()PO$t:daction'to affect listed or 
proposedlisted species (i.c. ,suitablebabitat 'for li$tetl~~p~t within C)f .adjaceotlO the 
action area), )'OU~l1ould CA)ptactthisoffice for Mther· evaluation, . Qtherwise,no Mther 
coordination witbthis offi<!e wOuld be ncc.essary regarding tmeatened or endangered species. 



f- I 

Th~ cl~ing of 'Vegetation from. riparian areas associated with the constnJ4ti~p:otlinearutility 
right.:.of·w~,:(lIlIIreSgitin8igt@cantimpacts ,to fish and wildlife habitat:Th~e 1nW~~~ . 
inchlde dirft ,habitat 10$s, ~ta\ fragfoenQition, !!oi1eiosion:increased~iinenlat{~i-hrld 
alteraponof thehyarology t)ffue 'impactedarea.: F.or thooereasoIlS,we ha~een~r9.~~;yral 
gUide1iMs for linear utilityconstnJction that should be considered during the alt{jfl]anve%l.tWUysis, 

. prqiectl'~aniUng aridimpleme~tion. . '.' • 

Thank YoU for the oppor~itytpprovide information on the proposed project. 
qUestlol!S,p,leaSe contact;Ta~bJ.,6visofmysta:ff.at (817) 277·1100. 

,- - - - , '" '~,ro,,- -. - - !, 



General Recommendations for Avoiding and/or Minimizing EnvironmenQl1 Impacts from 
Utility PipelineConstrncthm 

The U .S."Fish and Wildlife Service places a lligl1piiorliY~1 theC\)nsef\rati0lloi)Yet1an~jtna 
ripariallcorridors 4u~totb.e inherent value and Sl~nt:aJitte.yelQfbenefitS ijle~ ~~,~'" \ 
arnultitudeoffi~ and WilcUif~species. In :td~itl()ri{titAet~~; sJleiter: ap~:: '"it3.t lJt~y 
tQ fish ~wll~fe,~~~.{iic;aS~lso furnish, inva1:pabl~~!Q:W:Ctil'~.r¥.~,· ~b~ 
eonmrunity .1'IleY.~ ~,a~ffer, zone for pollutants .iltilt~~t'ente!1llg. 
water runoff.' TItW a~oprevent erosion:, ~ndprovidea perVioJlS)"" 
percolation m stormwatei to prevent floodlll8. . ' 

The best method qf avoiding and/or minimiZirig envir0fuoolltal impactsca~ed~Y:fulr:ar'Ufiijty 
construction is toutilize e~isting tight-of-way (ttans$isstoniine,hjghway .p\pe1fu.e,etc~l~rthe . 
new r01}te . Ibis often elimina~$ ot greatltte'i1}~#t~.nee(,l ;l(j 01<;at;\\,i(~1\f~ .baP~tflt ~~Qr 
construction ...• · •.• Tlle 'fol1owing,.~ditional,recomm~Q~· forl1voiding'iP,~/Qr~iQg . 
construction relatedim1'lIcts t:Ommon1yassociated\Xi~·1}tilityptp#ine proj~~.sho1J1d aIso'l>e 
iXlnsidete'i .• eSl'.~YWh~ Ul)~ existingr~ht-of~~)t~~tpossi9~~~.!Th~e~i;()nI;yg«?n~ 
reco1Illl1~ndat~ons;,detMIsl()ravoidingand miniID1zillgaIljiotelttiiillmJla~:i!rsJ:l<)\i.ld~e:iit!<)'a~ 
speciticilroject ancisitedescriptions at each sensitive atea.1)ic dev~loPrnent~f~~~tic~~<ttiJlg 
measures for anticipllted envinmmeutal impacts sh()uld~puson protectitJg.the.inlC;gt~t:y>of'S(t:~ 
banks, rjpariari zoIles, and wetlands. . ", 

• RouteaHgtuneJit$hQ1l1d be adjitlSl:edwhere·l\e;~i~~f.tg 
losses " of moderntt?-~gea 
environmen(al. illlpacts .. US1~al1lY w:soc:iaU:d w, ... " ... "".,. 
proposed routeS would reqiJirenew r·, Ignl~-Ol~WllY 
~izeintP~etsto 'fish and wildlife ~{lIJjtl:J~)dif~Jon: 'sb()ul~liJ~ll@~ 
wetlawIs ,anP crossing creeks and streams wber¢ tIi~: ig'llrian ,corrid()! 



other equipment is often detrimental to the undergroundtooJ systrm0fadjacent trees. Dot 

intended for removal. OakS.~eParticu1arly sensitivetogr9und!i~tll.rb~ce t,ansedby heavy 
equipment and oftemlie \Vhen~¢trrt>ot$Ne <lamaged';,!f~QtiJ;fr;~~.ci~ed l>Y macbinery 
ma~ also reduce:sub~~~leveg~ionby native hard,.\V~~~R{~~:J!~ie:d root ~at from 
whIch newsaplnlgs ongl11llte:l'fh~refore. }Ve r~~en4~anr;W{)~aceSand lIght-of­
ways within or adjacentto!ipo/ian wrridors bectearedW:1thfhl'jtisaws·to~\'oidadditiona1 tree 
loss and encourage new bardwQ~gtov,'th IollowilIgcoll$m,.Ciipn. 

,~- - - " -l: '. 

• Trenching of creeks, streapts,al).~ ()therwe$n~ af~ 
period. TrenCl1~9r0pen~t Dle~s ofpipel~ .'" . 
drilling ofwatetbodies~P9~:P~$~b~~ orp.raCtical. .. ~~. 
creeksedimentl1tion,and~ci$ tPBquatic species,· tr"'i 

conducted duringtJ;lePry $eaflcOnipreferably mid wlllte ~tI~. 
~ ---, - - '- '.\ ' ; '., - - . "-

··All temporarYright-of-~a)'$'~d)yorklipaces .Sfu,Ulabei~t!g~i~e&atelY ronowing 
constrnctionmtli nath~~ye~tloq appropriate~gl»tb!tat :;.:tt ' . .•.. • that distur!Jed 
areas berevegetatelif~>: ·~~iolr.aqtV\tiJ1.t3" .•... ..~.~~t;ntation. 
and dtx;rease thti ~~"ilf·'. '. n~tJafive .• Wvasive P~~U ". tablished.We 
would. be grad top~OVid~,nforniation bri ll.Wrop) . S.and . trees for 
rc:planting in the project iU"ea. '. 

temporary ngIU-OI-w;av 
envir()nmental.cot!Se<lu~ncesP1"lsirng:.ten1tpOltaryrigp.t~~~~\l~at~m~tt~.~PW:~d; 
they are located a.c ijac:ent 
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RECONNAISSANCE LEVEL 
REAL ESTATE ACQUISITION STUDY 

FOR THE 
TEXOMA REGIONAL SEWER SYSTEM STUDY 

PHASE 2 
GRAYSON COUNTY, TEXAS 

PURPOSE OF RECONNAISSANCE VALUATION STUDY 

The purpose of this reconnaissance level valuation study is to estimate the market values 

and acquisition costs of the real estate interests that would be required to implement the Texoma 

Regional Sewer System Study, Phase 2, Grayson County, Texas. The study area encompasses 

the communities along the south side of Lake Texoma. The Corps of Engineers is preparing this 

study for the Greater Texoma Utility Authority, the project sponsor, under the authority of 

Section 22 of the Water Resource Development Act of 1974, the Planning Assistance to States 

program. The sponsor will use the information to decide the feasibility of a regional sewer 

system within Grayson County. 

DATE OF VALUATION STUDY 

The fieldwork for the land values was completed in March 2003. 

REAL ESTATE COST ESTIMATE SUMMARY 

Alternative 1 Alternative 2 Alternative 3 
Lands and Damages $216,000 $189,000 $294,000 
Relocation Assistance $ 0 $ 0 $ 0 
Minerals $ 0 $ 0 $ 0 
Contingencies $ 54,000 $ 47,250 $ 73,500 
Administrative $ 85,000 $ 51,000 $102,000 

Total $355,000 $287,250 $469,500 
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ESTIMATE OF VALUE 

The estimated acquisition cost for the required interests in real estate for the three 

alternatives are $355,000, $287,250, and $102,000, respectively. Contingencies represent the 

risks of negotiation and condemnation. 

The estimated value for the real estate interests and damages is based upon an assumption 

that county road rights-of-way will provide adequate spacing, and will always be available at no 

cost and used. ill addition, it is assumed that all private lands would be acquired by negotiation 

or condemnation in excess of the current fair market value. 

The study information on the design of the regional sewer systems only addressed the 

primary distribution system consisting oflift stations, treatment plants, and related facilities. No 

_ secondary system elements were evaluated. 

PROPERTY ESTATES FOR THE PROJECT 

The estate for the pipeline and lift stations would be a perpetual right-of-way easement. 

A fee estate would be appropriate for the treatment plant and facilities. The language of a 

standard utility and/or pipeline easement is as follows: 

A perpetual and assignable easement and right-of-way in, on over and across (the 

land described in Schedule A) (Tracts Nos. __ , __ and ), for the 

location, construction, operation, maintenance, alteration; repair and patrol of 

(overhead) (underground) (specifically name type of utility or pipeline); together 

with the right to trim, cut, fell and remove therefrom all trees, underbrush, 

obstructions and other vegetation, structures, or obstacles within the limits of the 

right-of-way; reserving, however, to the landowners, their heirs and assigns, all 

such rights and privileges as may be used without interfering with or abridging the 
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rights and easement hereby acquired; subject, however, to existing easements for 

public roads and highways, public utilities, railroads and pipelines. 

ESTIMATED NUMBER OF OWNERSHIPS 

Alternative 1. For this alternative, real estate interests would be required from 4 private, 

1 State and 1 Federal ownerships. 

Alternative 2. For this alternative, there are 2 private, 1 State, and 1 Federal ownerships. 

Alternative 3. For this alternative, there are 5 private, 1 State, and 1 Federal ownerships. 

It is assumed that no utility or facility relocations would be required to implement this 

project and no homes or other significant improvements would be adversely impacted. There is 

no evidence at this time that any relocation assistance costs would be incurred. 

B. R. Gardner ill, JD 
Acquisition & Realty Services Branch 
Real Estate Division 
U.S. Army Engineer District, Tulsa 
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