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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.




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 1II, 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 any one 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




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 impropetly 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.
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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.

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.

. 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.

. 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.

Mandating New Development to be Connected to Existing Systems. County

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

available.

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.




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

REGION TX1

Geographic Description. The TX1 region occupies approximately 11 square

miles extending from roughly 1 mile east of Denison Dam to the Littie 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 TX1 east and south of the spillway was recently
annexed by Denison and is expected to grow quickly. Figure 3 shows the detail of
Region TX1.

Description of Facilities/Existing Infrastructure. No large-scale public sewer

facilities exist in TX1. The city of Denison, located outside the limits of TX1, 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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REGION TX2

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
Altemnative 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.

10
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REGION TX3

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.

12



o < §
g 5 i
ER i
s

& g Z et P ©
g r g
. [+-]
o =
X e

Figure 5
Service Region TX3

e}

-
S O

ol Seringa




REGION TX4

Geographic Description. Region TX4 occupies approximately 15 square miles,
bounded on the east by the Big Mineral Arm 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 Facilities/Existing 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.

i

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 RV/ Baseline

Region Units Household Population | Campsites | Connections
TX1 385 2.6 1,001 335 720
TX2 2,983 24 7,159 0 2,983
TX3 519 2.6 1,349 84 603
TX4 1,573 2.3 3,618 407 1,980

16




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
TX1 385 432 467 496 523 550
X2 2,983 3,347 3,615 3,846 4,054 4,260
X3 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
TX1 335 376 406 432 455 478
X2 0 0 0 0 0 0
TX3 84 94 102 108 114 120
X4 407 457 493 525 553 581
Table 5. Projections of Total Sewer Connections
Study Region 2003 2010 2020 2030 2040 2050
TX1 720 808 872 928 978 1,028
X2 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
* persons/household (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 persons/household * 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 TX1
for 2020 would be calculated as follows: 50gatlons/day * 406 connections = 20,300
gallons per day. Adding the residential wastewater estimate and the R V/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)

T
IR

Study Region 2003 2010 2020 2030 2040 2050
TX1 117 131 142 151 159 167
TX2 716 803 368 923 973 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 conéept 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 likely 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




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 1ift 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.

19



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 baich 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 acrated 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 15-day detention time to meet the

Effluent Set 2 requirements when the influent is 50% reduced BOD.

20



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 Altemnative 1, each region would have its own treatment plant. The existing
treatment plaht 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 TX1, 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 M1 through M4. Treated wastewater would be discharged from the constructed

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

21
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ALTERNATIVE 2

For Alternative 2, the existing Pottsboro treatment plant would be expanded to
serve TX1, 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 G2 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. TX1
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 Altemnative 1.
Figure 9 shows the plan location for Alternative 3. For more détail, refer to Appendix 2,
drawings G3 and M8. Treated wastewater would be discharged from the constructed

wetlands directly to the lake or to a nearby stream.

25
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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.

e Property owners will donate easements needed for the secondary
collection system.

¢ All 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 System
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
Administrative $ 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
3-1/2% 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 rfor 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 Summary

TX TX TX TX Total
Region 1 Region 2 Region 3 Region 4 | Study Area
Construction Cost $1,650,000 | $8,936,000 { $1,775,000 | $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 Summary
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 Summa
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 Southemn 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
mockemut 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 pasturelands, 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 uée 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 tﬁe 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 OCklahoma. 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 110 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 NHPA,
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 chiorophyll a 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 fioods 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
[INWI]). 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) determination 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 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 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 NEPA 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
TX1 $44 $43 $44
X2 $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. Residenté, 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 ggﬂa'ay of Jousi ., 2002, by and betwaeen the United
States of America (hereinafter called the “Government”}, rapresented by the District Enginesr for the

Tuisa District, U.S. Army Corps of Engineers, and the Greater Texoma Utility Authority {GTUA}
{hereinafter calied the *Sponsor”),

WITNESS THAT:

WHEREAS, Section 22 of the Water Resources Development Act of 1974 {Public Lew 93-251}, as
amended, authorizes tha Secrstary of tha 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 tand resources; and

WHEREAS, Section 319 of the Water Resources Developrnent Act of 1990 {Public Law 101-640)
authorizes the Secretary of the Army to collect from non-Federat entities feas for the purpose of
recovaring 50 percent of the cost of the program established 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 incerporated into this agreement; and

WHEREAS, the Sponsor has the authority and capability to furnish the cooperation hersinafter sat
forth and is willing to participate in the study cost-sharing and financing in agcordance with tha
ternis of this Agreement;

NOW THEREFORE, the parties agree to the following:

1. The Govaernmant, using funds contributed by the Sponsor and appropriated by the Congress shall
expeditiously prosecute and complete the Study, currently estimated to be complsted within a
twelve (12} month study period (not to excesd 12 months), substantially in compliarice with the
Scape of Study attached -as Appendix A and in conformity with applicable Federal faws and
regulations and mutually acceptable standards of sngineering practice.

2. The Government shall contribute in cash fifty {50) percent, and the Spansot shall contribute in
cash fifty (50} percent of the total study cost which is currently sstimated to be $68,500; provided,
that the Govarnment shall not obligete any cash contribution toward Study costs until such cash
contribution has actually been made avaflable 1o it by the Sponsor. The Sponsor agrees to provide
funds in the amount of $34,250, which shalt be made payable to the Finance and Accounting
Officer, Tulsa District, 1645 South 101 East Avenue, Tulse, Okiahoma 74128-4609.

3. No Federal funds may be usad to meet the local Sponsot's share of study costs under this
Agréement unlass the expenditure of such funds ig expressly suthorized by statute es verifisd by the
granting agency.

4. Before any Party to this Agresment may bring suit in any court concerning sny issues relating to
this Agreement, such Party must first seek in good faith to resoive the issue through negotiation or
other form of nonbinding alternative dispute sesolution mutually acceptable to the Partles.
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5. This Agreement shall tarminate on June 30, 2003, or upan the compiation of ths Study,
whichavar occurs earlier: provided, that, prior to such time and upon thirty days written actice,
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 cannot be completed within the total

study cost of $68,500, this Agreement may ba renswed or amended by the mutual written
agreemant of the partles.

6. Within ninety days upon termination of this Agreement, the Government shall prepare a final
accounting of the Study costs, which shall display {1) cash contributions by the Federal
Government, {2} cash contributions by the Sponsor, and (3) disbursements by the Government of all
funds. Subject to the availability of funds, within thirty days after the final accounting, the
Government shafl reimburse the Spensor for non-Faderal cash contributions that 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 study costs.

7. In the event that any (one or more) of the provisions of this Agreement is found to be

invalid, ilegal, or unenfarcesble, by a court of competent jurisdiction, the validity of the remaining
provisions shafl not in any way be affected or impaired and shall continue in effect until the
Agreement is completed.

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

FOR THE SPONSOR: FOR THE GOVERNMENT:
By: @M 2 //( WM@%
‘David*Wright ] Robert L. Su :
President Colonel, Corps of Engineers
Greater Texoma Utility Authority District Engineer
Tulsa District

Sjao0 |
Date: /%60 2 Date:%%h_

{Seal)
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APPENDIX A

S8COPE OF STUDY
PLANNING ASSISTANCE TO STATES

LAKE TEXOMA REGIONAL SEWER SYSTEM S8TUDY, PHASE II
(Conceptual Designs and Cost Estimates - Lake Texoma Area, Texag)

1. GENERAL.

The Tulsa District will provide preliminary design and cost
estimates for constructing regional sewer aystems 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 PERFORMED.

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.

. ARY DE . 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, locationh and sizing of required pump
stations, layout of main sewage lines, sewage plant type and
size, disposal of treated 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 monthly cost per sewage connection for
each of the four regions.

Aerial photography will be utilized for eizihg and locating méiu
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 treated sewage disposal
will be determined through coordination with the Oklahoma
Department of Environmeéntal Quality and the Texas Natural
Rescurce Conservation Commission.




c. BNVIRONMENTAL STUDIES.

(1) Endangered SBpecies coordination. The Corps will coordinate
the study with 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 endangered
species are found in the project area, the Corps will recommend

the sponsor conduct a biological assessment and possibly formal
consultation.

{2) REPA and other enviromnmental requirements. The Corps will
discuss, in narrative format, National Environmental Policy Act
(NEPA) and other environmental requirements the Sponsor will need
for the detailed study. The Corps will also prepare discussion
concerning coordination with Pederal, State, and local agencies
having legislative and administrative responsibilitieg for
environmental protection.

4. REAL ESTATE STUDIES.

(1) Real eptate activities necessary for the project consist of
all tasks related to identifying and providing real estate 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 alternmative
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 proposed
project would affect. The Corps will research the lccal 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 appraisers, brokers, attorneys, central
appraisal district, and others knowledgeable of the local real
egtate market. The Corps will use the market information as a
bagis for the values of the various types of properties within
the proposed project. '

(3) After all fieldwork is compieted, the Corps will prepare the
real estate text for the main report, The valuation portion of
the report will include the following: 1land values {surface and
minerals), severance damage, improvement value, contingencies,
acquisition costs, and a total of the estimated real estate cost.

e. COST ESTIMATES. Cost estimates will be provided that include
preliminary designs and real estate costs. The Corps will use
the Microcomputer-Aided Cost Estimating System {MCACES) Gold
computer program for all study-related cost estimates.



ITI. STUDY NANAGEMENT .

This work item will include scheduling and organizing 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. Thisg
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 findinge 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 and (t: 8 to the Sponsor in one and one-half
spaced text, ¥ -“;_Qf_!_ ey
be provided to the Spon ﬂ&@§% 3 i 17

version of the report, in PDF format, will be provided to the
Sponsor with the gubmission of the draft and final reports.

V. DELIVERY AND SCHEDULE. )

RAFT. DOCUMENT. The Corps will provide a draft copy of the
report to the Sponsor. The report will in¢lude discussion
concerning fethodology, data sourcea, findings, and other
appropriate data for review and approval. It will be one and
one-half gpaded, unbound, with all pages consecutively numbered.
The report will identify all data sources and references.

[AL_DOCUMEBNT. Upon the Sponsor’s approval and return of the
edited draft to the Corps, the Corps will type the document in
one and one-half spaced format, with corrections made as noted on
the first draft. The Corpa will furnish the final original

document to the Sponsor, unbound, with pages numbered.

T T

EEETINGS 2 OMFERENCES. The Corps and the Sponsor will hold
monthly meetinge, either £

ace-to-face or through telephone



conference calls. The corps or the Sponsor will request other
meetings as needed for discussion of questions and problems
relating to work.

d. SCHEDULE. The Corps will submit the above items acceording to
the following schedule.

Item 8chedule

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

Sponscr Review 42 calendar days after submittal of
the draft document.

Final Document 28 calendar days after receipt of
Sponsor’s comments on the draft
document. .

VI. STUDY MANAGER.

The Government manager for thia contract will be Mr. Phillip A.
Cline, Project Manager, Planning Assistance to States Program,
Civil Works Branch, Programe and Project Management Division,
Tulsa District, Corps of Engineers. Questions or problems that
may arise during the performance of the work specified in this
Agreement should be discussed with Mr. Cline. The Sponsor should
coordinate entry clearance with Mr. Cline before planning site or
office visits. The Sponsor should 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 degignated will he
furnished in writing to the Corps. The project coordinator will
be responsible for complete coordination of the work.



APPENDIX B

TIME AND COST ESTIMATE
PLANNING ASSISTANCE TO STATES

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

Study Item

Duration - Comt

(Workdays) (%)
1. Plan Formulation 30 4,000
2. Preliminary Designs 110 27,500

3. Environmental Studies

a. Endangered Species Coordination 30 2,500
b. NEPA and Other Requirements 30 2,500
4. Real Estate Studies 90 8,000
5. Cost Estimates 20 2,500
6. Data Processing and Report Prep. 50 9,000
7. Study Management/Meetings 330 12,500
TOTAL STUDY COST $68,500
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TEXOMA REGIONAL SEWER SYSTEM STUDY

CONCEPT DESIGN

INTRODUCTION

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 G1. The purpose of the regional systemsr 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.



TABLE 1
WASTEWATER PROJECTIONS

Projections of Numbers of Household Sewer Connections

Study
Region 2003 2010 2020 2030 2040 2050
TX1 385 432 467 496 523 550
X2 2,983 3,347 3,615 3,846 4,054 4,620
TX3 519 582 629 669 705 741
X4 1,573 1,765 1,906 2,028 2,138 2,247
Totals 5,460 6,126 6,616 7,040 7,420 7,798
Projections of Numbers of RV Sites/Campsites
Study
Region 2003 2010 2020 2030 2040 2050
TX1 335 376 406 432 455 478
TX2 0 0 3,615 0 0 0
TX3 84 94 629 108 114 120
TX4 407 457 1,906 525 553 581
Totals 826 927 6,616 1,065 1,122 1,180
Projections of Total Sewer Connections
Study
Region 2003 2010 2020 2030 2040 2050
TX1 720 808 872 928 978 1,028
X2 2,983 3,347 3,615 3,846 4,054 4,620
TX3 603 677 731 777 819 861
TX4 1,980 2,222 2,399 2,553 2,691 2,828
Totals 6,286 7,053 7,617 8,105 8,542 8,978
Modified Decennial Growth Rates
Study 2003- 2010- 2020- 2030- 2040-
Region 2010 2020 2030 2040 2050
TX1,2,3,4 0.122 0.08 0.064 0.054 0.061
Projection of Wastewater Generation Per Day (1,000 gallons)(assume 100 gal/person/day)
Study People per
Region 2003 2010 2020 2030 2040 2050 | Connection
TX1 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 23
Totals 1,354 1,519 1,641 1,746 1,840 1,934




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 AWWA 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.




TREATMENT

Three alternatives have been analyzed for treatment of sewage. For altemative 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 G1 and M1 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. Altemative 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.




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 15-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.



TABLE 2

ALTERNATIVE 1
CALCULATIONS

TEXOMA REGIONAL SANITARY SEWER SYSTEM

TEXAS REGION 1
FORCE MAINS
Diameter | Length | Flow | Velocity No. of No. of Friction | Static | Total
Mark | (inches) (feet) (gpm) | (feet/sec) | Campsites | Connections | (psi/feet) psi psi
F1 3.230 3,300 54 2.1 75 0.002275 16 24
F2 3.230 10,300 62 24 43 77 0.002884 42 72
F3 4.266 10,300 165 3.7 233 184 0.004621 -3 45
F31 4.266 8,200 165 3.7 233 184 0.004621 30 68
F4 4.266 6,300 141 3.2 102 176 0.003458 17 40
F5 4.266 5,000 159 3.6 102 201 0.00432 22 44
F6 6.134 2.600 325 35 335 385 0.002748 -13 -6
TEXOMA REGIONAL SANITARY SEWER SYSTEM
TEXAS REGION 2
FORCE MAINS
Diameter | Length Flow | Velocity No. of No. of Friction | Static | Total
Mark { (inches) (feet) (gpm) | (feet/sec) | Campsites | Connections | (psi/feet) psi psi
F1 3.230 3,400 96 3.8 144 0.006558 7 30
F2 6.134 3,600 397 4.3 596 0.003995 4 10
F3 8.044 8,500 449 2.8 38 665 0.001336 0 11
F4 8.044 4,400 618 39 38 919 0.002415 35 46
FS 9.866 4,200 1033 4.3 38 1542 0.002313 | -23 -14
Fé6 9.866 3,600 1125 4.7 38 1680 0.002709 -8 2
F7 9.866 10,700 1303 55 38 1946 0.003551 12 50
F8 9.866 5,800 1409 5.9 38 2105 0.004104 0 24
F9 4.266 4,400 55 1.2 82 0.000597 | -17 -15
F10 6.134 7,800 243 2.6 365 0.001613 28 41
F11 6.134 3,500 342 3.7 513 0.003027 -2 8
F12 6.134 8,600 585 6.4 878 0.008180 | -29 41
F13 11.734 8,800 1994 5.9 38 2983 0.003355 | -14 15
TEXOMA REGIONAL SANITARY SEWER SYSTEM
TEXAS REGION 3
FORCE MAINS
Diameter | Length Flow Velocity No. of No. of Friction | Static | Total
Mark | (inches) (feet) (gpm) | (feet/sec) | Campsites | Connections | (psi/feet) psi psi
F1 3.230 8,900 64 2.5 89 0.003122 3 31
F2 4.266 5,400 204 4.6 11 280 0.006808 0 37
F3 6.134 1,000 387 4.2 84 519 0.003796 6 10




E—————

TABLE 1 (Continued)

TEXOMA REGIONAL SANITARY SEWER SYSTEM

TEXAS REGION 1
DUPLEX LIFT STATIONS
Flow in GPM Head
Mark (each pump) psi
L1 62 72
1.2 165 45
L3 165 62
14 141 40
L5 159 38
TEXOMA REGIONAL SANITARY SEWER SYSTEM
TEXAS REGION2
DUPLEX LIFT STATIONS
Flow in GPM Head
Mark (each pump) psi
L1 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
L1 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 pump) psi
L1 342 60
12 671 52




TABLE 3
ALTERNATIVE 2
CALCULATIONS

TEXOMA REGIONAL SANITARY SEWER SYSTEM

TEXAS REGION 1

FORCE MAINS
Diameter | Length | Flow | Velocity No. of No. of Friction | Static | Total
Mark | (inches) (feet) | (gpm) | (feet/sec) | Campsites Connections | (psi/feef) psi psi
F1 3.230 3,300 54 2.1 75 0.002275 16 24
F2 3.230 10,300 62 24 43 77 0.002884 42 72
F3 4.266 10,300 165 3.7 233 184 0.004621 -3 45
F31 4.266 8,200 165 3.7 233 184 0.004621 30 68
F4 4.266 6,800 141 3.2 102 176 0.003458 17 40
F5 4.266 5,000 159 3.6 102 201 0.00432 22 44
F6 6.134 19,100 325 35 335 385 0.002748 -43 9
TEXOMA REGIONAL SANITARY SEWER SYSTEM
TEXAS REGION 2
FORCE MAINS
Diameter | Length | Flow | Velocity No. of No. of Friction | Static | Total
Mark | (inches) (feet) (gpm) | (feet/sec) | Campsites | Connections (psi/feet) [ psi psi
F1 3.230 3,400 96 3.8 144 0.006558 7 30
F2 6.134 3,600 397 4.3 596 0.003995 4 10
F3 8.044 8,500 449 2.8 38 665 0.001336 0 11
F4 8.044 4,400 618 3.9 38 919 0.002415 35 46
F5 9.866 4,200 1033 4.3 38 1542 0.002313 | -23 -14
F6 9.866 3,600 1125 4.7 38 1680 0.002709 -8 2
F7 9.866 10,700 1303 5.5 38 1946 0.003551 12 50
F8 9.866 5,800 1409 59 38 2105 0.004104 0 24
F9 6.134 4,400 442 4.8 82 0.004858 | -17 4
F10 8.044 7,800 630 4.0 365 0.002506 28 48
F11 6.134 3,500 342 3.7 513 0.003027 -2 8
F12 8.044 8,600 972 6.1 878 0.005587 | -29 19
F13 11.734 8,800 2381 7.1 38 2983 0.004658 | -14 27
TEXOMA REGIONAL SANITARY SEWER SYSTEM
TEXAS REGION 3
FORCE MAINS
Diameter | Length | Flow | Velocity No. of No. of Friction | Static ; Total
Mark | (inches) (feet) (gpm) | (feet/sec) | Campsites Connections | (psi/feet) psi psi
Fl 3.230 8,900 64 2.5 89 0.003122 3 31
F2 4.266 5,400 204 4.6 i1 280 0.006808 0 37
F3 6.134 4,600 387 4.2 84 519 0.003796 0 18
F4 3.230 8,800 53 2.1 23 69 0.002187 0 19
F5 6.134 12,000 387 4.2 84 519 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) (gpm) | (feet/sec) | Campsites | Connections | (psi/feet) psi psi
F1 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 34 112 467 0.002583 -9 7
F6 3.230 4,200 95 3.7 5 148 0.006463 | -14 13
F7 6.134 4,700 219 24 107 319 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
F10 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) (feet) (gpm) | (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 24 107 319 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
F10 4.266 10,200 108 24 107 146 0.002109 19 41




TABLE 3 (Continued)

TEXOMA REGIONAL SANITARY SEWER SYSTEM

TEXAS REGION 1
DUPLEX LIFT 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 LIFT STATIONS
Flow in GPM Head
Mark (each pump) psi
L1 96 30
L2 449 74
L3 169 34
14 1303 101
L5 106 51
L6 630 48
L7 972 46

TEXOMA REGIONAL SANITARY SEWER SYSTEM

TEXAS REGION 3
DUPLEX LIFT STATIONS
Flow in GPM Head
Mark (each pump) psi
L1 64 31
L2 204 335
L3 53 37
14 387 69

10




TABLE 4
ALTERNATIVE 3
CALCULATIONS

TEXOMA REGIONAL SANITARY SEWER SYSTEM

TEXAS REGION 3
FORCE MAINS
Diameter | Length | Flow | Velocity No. of No. of Friction | Static | Total
Mark | (inches) (feet) (gpm) | (feet/sec) | Campsites | Connections | (psi/feet) | psi psi
Fi 3.230 8,900 342 7.7 70 520 0.017741 | -12 45
F2 4.266 5,400 635 6.9 70 978 0.009498 | -16 15
F3 6.134 4,600 671 4.2 85 1032 0.002814 | 23 45
F4 3.230 8,800 1063 6.7 407 1575 0.006586 -5 7
F5 6.134 7,500 314 3.4 112 467 0.002583 -9 7
TEXOMA REGIONAL SANITARY SEWER SYSTEM
TEXAS REGION 3
DUPLEX LIFT STATIONS
Flow in GPM Head
Mark (each pump) psi
L1 64 31
12 204 55
L3 53 37
14 387 32

11




Figure 1. Computation Sheet

COMPUTATION SHEET
PROJECT PAGE COMPUTED BY DATE
Texoma Regional Sewer System 1of3 K. Lehman Dec 2002
SUBJECT CHECKED BY DATE
Constructed Wetlands Computations — Alternative 3

P
I

Reference TCEQ Standard Chapter 317

Free water surface type

Maximum Depth — 18 inches

Detention time with 50% BOD remaining is 15 days

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 mgd

Area required is 0.169 mgd 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 ft/acre = 72,600 sq ft

select length to width ratio of 4:1

Width=135ft Length=540ft

12




COMPUTATION SHEET

PROJECT PAGE COMPUTED BY | DATE
Texoma Regional Sewer System 20f3 K. Lehman Dec 2002
SUBJECT CHECKED BY DATE
Partially Mixed Aerated Lagoon — Alternative 3

Partially Mixed Aerated Lagoon (surface aeration)

E = 1 From Chapter 317
1+ K(V/Q) E = fraction BOD remaining
K = BOD removal rate constant
Use 0.28 per chapter 317

V = volume of lagoon
Q = influent flow rate
V/Q = 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 fi/acre

= 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=296ft, W=T741

13




COMPUTATION SHEET

PROJECT PAGE COMPUTED BY | DATE
Texoma Regional Sewer System 30f3 K. Lehman Dec 2002
SUBJECT CHECKED BY DATE

Partially Mixed Aerated Lagoon — Region 3

Oxygen Requirements

1.6 1bs of oxygen per Ib of BOD applied (chapter 317)
1.6 Ibs x 1 mgd x 200 mg/1 x 8.34 (Ib/million gal x mg/1)
= 2670 Ibs of oxygen per day

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

2670 bs perday = 56 hp
48 Tbs 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 engineerin g 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, slnﬂge

disposal, and chemicals for waste treatment.

The following tables show costs associated with each alternative.



[
|
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TABLE 1
ALTERNATIVE 1

Texoma Lake Regional sanitary Sewer System
Alternative 1

Total Cost
Construction Cost (3) 17,041,000
Engineering and Construction Management (12% of construction cost) 2,045,000
Real Estate Cost ($) 1,720,000
Total Initial Cost ($) 20,806,000
Bond Legal Fees and Commissions (3-1/2%) 728,000
Total Bond Amount (§) 21,534,000
Capital Recovery Factor (20 vears at 4%) 0.07358
Annual Capital Cost ($) 1,584,000
Annual Operations and Maintenance Cost ($) 511,230
Total Annual Cost () 2,095,230
Number of Septic Systems Connected 5,460
Annual Cost Per Connection ($) 384
Monthly Cost Per Connection (§) 32




TABLE 2
ALTERNATIVE 2

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

Total Cost
Construction Cost () 1,639,000
Engineering and Construction Management (12% of construction cost) 197,000
Real Estate Cost ($) 114,650
Total Initial Cost (§) 1,950,650
Bond Legal Fees and Commissions (3-1/2%) 68,000
Total Bond Amount (§) 2,018,650
Capital Recovery Factor (20 years at 4%) 0.07358
Annual Capital Cost ($) 149,000
Annual Operations and Maintenance Cost (§) 49,170
Total Annual Cost ($) 198,170
Number of Septic Systems Connected 385
Annual Cost Per Connection ($) 515
Monthly Cost Per Connection ($) 43
Texoma Lake Regional Sanitary Sewer System
Alternative 2, Texas Region 2
Total Cost
Construction Cost ($) 9,044,000
Engineering and Construction Management (12% of construction cost) 1,085,000
Real Estate Cost ($) 888,350
Total Initial Cost ($) 11,017,350
Bond Legal Fees and Commissions (3-1/2%) 386,000
Total Bond Amount ($) 11,403,350
Capital Recovery Factor (20 years at 4%) 0.07358
Annual Capital Cost ($) 839,000
Annual Operations and Maintenance Cost ($) 271,320
Total Annual Cost ($) 1,110,320
Number of Septic Systems Connected 2,983
Annual Cost Per Connection (§) 372
Monthly Cost Per Connection (§) 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 ($) 2,113,550
Bond Legal Fees and Commissions (3-1/2%) 74,000
Total Bond Amount ($) 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 Septic Systems Connected 519
Annual Cost Per Connection (3) 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 () 140,400
Total Annual Cost (§) 577,400
Number of Septic Systems Connected 1,573
Annual Cost Per Connection (§) 367
Monthly Cost Per Connection ($) 31




TABLE 2 (Continued)

Texoma Lake Regional Sanitary Sewer System

Alternative 2
Total Cost
Construction Cost ($) 17,112,000
Engineering and Construction Management (12% of construction cost) 2,053,000
Real Estate Cost ($) 1,652,300
Total Initial Cost ($) 20,817,300
Bond Legal Fees and Commissions (3-1/2%) 729,000
Total Bond Amount ($) 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 ($) 384
Monthly Cost Per Connection ($) 32




TABLE 3 (Continued)

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

AT

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 ($) 2,152,000
Bond Legal Fees and Commissions (3-1/2%) 75,000
Total Bond Amount ($) 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 ($) 5,736,750
Bond Legal Fees and Commissions (3-1/2%) 201,000
Total Bond Amount (§) 5,937,750
Capital Recovery Factor (20 years at 4%) 0.07358
Annual Capital Cost ($) 437,000
Annual Operations and Maintenance Cost ($) 140,400
Total Annual Cost ($) 577,400
Number of Septic Systems Connected 1,573
Annual Cost Per Connection ($) 367
Monthly Cost Per Connection ($) 31




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 ($) 20,789,750
Bond Legal Fees and Commissions (3-1/2%) 728,000
Total Bond Amount ($) 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




the secondary collection system will be about $1,365,000. The following table shows the

estimated real estate needed for each alternative,

TABLE 4
ALTERNATIVES 1-3
ALTERNATIVE 1
TEXOMA REGIONAL SANITARY SEWER SYSTEM
TREATMENT PLANTS
Plant Capacity | Land Area Primary Collection System
Region Treatment Plant Type (mgd) (acres) Real Estate Cost
TX1 Sequential Batch Reactor 0.142 5 $ 50,750
TX2 | Existing Mechanical Aeration Expand from 20 $152,000
0.35t01.218
TX3 Sequential Batch Reactor 0.169 5 3 50,750
TX4 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
Region Treatment Plant Type (mgd) {acres) Real Estate Cost
TX1 To Region TX2 0 $ 0
X2 Existing Mechanical Aeration Expand from 25 $185,750
0.35 to 1.429
TX3 To Region TX2 0 $ 0
TX4 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
{_Region Treatment Plant Type (mgd) (acres) Real Estate Cost
TX1 Sequential Batch Reactor 0.142 5 $ 50,750
TX2 | Existing Mechanical Aeration Expand from 20 $152,000
035t01.218
TX3 Constructed wetland (four 0.169 35 $165,250
units/1.67 acres each)
preceded by partially aerated
lagoon (0.5 acre)
TX4 Sequential Batch Reactor 0.463 10 $101,500
Totals 70 $469,500
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Thu 13 Feb 20062 U.5. Army Corps of Enuineers TIME 10:83:2%
£Z. Date 02714703 PRCIECT TEXSEW: Texama Regional Sewer $ystem - Texcma Lake, Graysen C8., Texas
PROJES. NOTES CONCEPT DEFIGN ESTIMATE TITLL ¥AGE Z

Tnis estimace 185 for vhree alternative pians, for che primavy and secondary
collectio sewage systeme, as well &5 the treatmsnt familivies for an ares on
the gouth side of Lane Texoma. The cogts shown neve are interded Lo show
probable COnALYUGLION CONLIRMOL cosbs. They du nor intlude the non contract
cosis, such as design cOsSts, Or goverrment supervision and administration
LosLe.  Tha coste for items that are not designed yet, such as 1ift stations,
was based on past similar protects. The cost for the secondary collectiun
system wae based on an exisbing design used at Grand Lake. A ratic of the
quartities of pipelines, manholes & 1ift stations ete. was based on the
nuber of connectiony at each location. The cost for the sewage Lrastment
facilitiee was based on costs Prom RS Means Buj lding Cost Data and from past

proiecos.
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) Thi 33 Feb 2003 U.8. Army Corps of Engineers TIME 10:£3.206
! EEL. Date 02714703 PROJECT TEXSEW: Texomz Regional Sewer System - Texoma lLake, Grayson Co., Texas
CONCEFT DESIGN ESTIMATE SUMMARY PRGE :

4 EROJECT THOIRECT SUMMARY - Facilicy =«

QUANTITY DLOM DIRECT OVERHUAD HOME OFC PROFIT BONG TOYAL Q0T uMiT

£: Alternative Mo, 1

I :

; 01.61 Regian Ho. I 839,030 62,827 45,058 94,706 13,418 1,052,178
G1.02 Region No. 2 3,393,752 254.%337 182,414 33,070 42,138 4, 25%, 605
81,83 Regiom Me. 3 768,208  S7,691 41,345 BB, B24 3,551 954, 618
. 61,04 Bejion NG, 4 1,761,085 132,073 24,556 198,979 21,866 2,206,42%
H C1.06 Secondary Collection Systen 6,833,106 512,498 3E7,.290 771,309 84844 B,569,248
| e e e e
TOTAL Alternative No. 2 13,596,348 1018726 730,604 1534885 1565,81€ 17,080,378

02 Alternative No. 2
& 02.01 Region No. 1 448,204 33,628 24,093 8,591 5,565 362, DEE
62.52 Regipn M5, 2 4,313,898 323,542 231,872 486,531 53,562 5,409,808
€2.03 Region No, 3 295,872 22,198  1%,908 33,408 3,875 371,163
©2.04 Region No. 4 1,761,050 132,079 94,856 198,779 21,868 2,308,429
; 42.05 Becordary Collection Systenm 6,833,306 512,498 367,290 771,309 B4,.B44 8,585, 04¢
TOTAL Alrermative No. 2 13,652,430 1023932 733,618 18541018 166,812 17,128,710

: 21 alzernative Be. 3

€3%,0630 62,327 45,0248 24,706 20,418 1,082,178

$3.01 Regionm Mo, L
wij 03.02 Region Nu. 2 3,393,752 254,531 182,414 383,070 42,138 4,855,508
Gl £3.03 Region No. 3 676,595 50,745 36,347 75,371 8,482 B4, 478
43 .04 Region No, 4 1,761,060 132,079 54,656 188,779 21,866 2,208,429
$3.05 Secondary Oollectlon System 6,833,306 532,498 367,280 771,309 B4,844 8,569,248

TOTAL Altermative Ne. 3 13,803,734 1012780 TU5,826 1524234 167,660 14,934,238

'
!
)
I

} LABOR ID: TIVLOY BEIP 1D NATYSA

Currensy in DOLLARE CREW Il NATOOC LPR 1o UPCIEA
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i
i
J

Gl Alternat:

€1.51 Region

€l.01.0:2

¢1.01.¢63.22
£1.01.03.¢62
031.81.02.03
231.01.01.04
01.92.01.038
di.91.01.58

01.8%.91 31

€1.031.62  1si
LI.61.82 L8
fL.0t. 02,02
T, 01, 02.L3
$L.01.82 .58
€x.01.02.18
TUTAL
03.01.04 Sew

€1.01.04. 2

FROIECT TEXSEW:

ve No. b

Ko, i

3% Force Main
3% Porce Main
4" Forcg Main
4" Force Main (P-4}
47 Porce Main
€* Force Main {F-&]

4" Force Main {¥-

U.5. anmy Cowps of Engineers

Texome Regional Sewer System - Texoma Lake, Grayson Co., Texas

CONCEFT

DE

I3N ESTIMATE

¢ PROJECT INDIREDT SUMMARY - Subsysom <x

Primary Collection Bystem Piping

toStetinas for Primary System

G2 OB Duplex Lifr Station

% PN

165 GPM Duplex Lifk Scation
I GPN Duplex Lift Stepion
129 GPM Duplex Lift Stakion

fuplex Lift Starion

1 1o]
.00
LRD

[ RN

Lafy Stations for Primary Bystem

eage Treatwent Plant

0.142 MY Sequantisl

Batch React

TOTAL Seweagye Treatment Plant

TOTAL

¢1.02  Region
B1.02.G1

01.02.01.01
0:.02.561.02

02,0168

01.07
CL.02.01.08
€1.02.61.09

LABCR ID: QIVLOZ

Regimn No. 1

¥No. Z

Prisary Collection Sysiewm

{F-1}
(F~2}
iF-3
iP-g)

3 Porce Main
£* Porce Main
2% Poree Main
B* Force Main
1o
10"

Force Main (F-E}
{F-5}
1cE {F-7}
10* Force Main {F-&)
4" Force Madn (F-3)

Force Main

Force Main

BOUZP TL: NATHSA

3400.00
360L. 00
850C. 00
4406G.60
4200.0C
1800.00
10760.00
S200.00
£300.0C

P e

L¥
Ly

1F
iF

TIME 10:83::%

SUMMARY PAGE z

DIRECT CVERHEAD HOME OVL PROPIT BOND TOTAL €057 NIt
1%,866% 1,17% a4s2 1.788 188 17,845 B.Es
43,885 3,867 2,828 5,518 a07 61,304 5.8%
56,115 2,20% 3,016 6,334 557 79,371 6. EX
37,087 2,739 1.9%2 4,183 4E0 45,471 6.4%
27,242 2,043 1,454 3,074 338 34,182 6.E2
19,858 1,489 1,087 2,241 a47 24,953 5.5y
44,672 31,1450 2.401 5,042 BES 55,021 §.82
289,499 18,712 1,811 28,162 2,098 31z,883

7. 8% 546 32 ¥22 80 8,336 913g
36,381 1,226 878 1. 845 203 20,493 20433
16,341 1,226 818 1,645 203 20,453 20592
3§, 341 1,228 874 1,845 203 25,4%3 26893
16,341 1,226 BYH 1,845 203 20,4593 20483
72,651 5,449 3,808 8,200 502 21,107

$16,880 29,766 27,782 58,343 6,418 648,189

516,880 38,76¢ 27,762 58,343 6,418 648, iB%

839, 03¢0 €2,927 38,088 54,70 10,41B 1,052,178
16,142 1,211 B&8 1,822 200 29,2333 5.9%
27,502 2,063 1,478 3,104 341 34,488 9.88
91,825 £, 8687 4,535 i€, 3€5 1,140 113,153 13,53
47,529 3.56% 2,598% 5,385 530 5%.60¢ 13.55
63,719 4,779 3,425 7,132 793 78,566 19.03
54,616 4,096 2,938 6,165 E78 68,491 19.D03

362,533 12,178 8,725 18,323 2,818 203,573 19.03
87,583 £,599 4,730 9,932 1,093 110,347 19.03
23,973 1,738 1,789 2,78€ 294 30,063 6.83

LF

Carreacy in DOLLARS

CRER ID: NATOOC

UPE ID: UPOLEA



Tau 13 Feb 2543 2.8, Army Corps of Englnecrs TIME 15:583:2¢
Eff. Date Q271703 FROJECT TEXSEW:  Toxwina Regional Sewer System - Taxvma Lake, Grayson Co., Tewas
CONCEPT LESION EBTIMATE SUMMARY PAGE
** FROJECT INDIRECT SMMARY - Subsysom -
QUANTITY UOM DIRECT OVERHEAD HOME OFC PROFIT BONE TOTAL COST  WMIT
& £" Force Mein (F-10; THOC.00 LF 50,585 4,958 3,243 6,26 4G Ta.7e8 0y &
i 8" Feige Main iF-11) 3508.00 LF 26,738 Z,008 1,438 3,05 332 33,580 9. 8%
2 %" Fores Main (F-12) BSG0.00 LF 85,635 4,927 353 7.418 ai6 &2,385  5.Ef
¢1.02,03.33 327 Force Main {F-11% 83006.6L LF 175,440 13,458 9,648 20,254 2,228 228,025 28 %%
TUTAL Pramary Collection Systen 907,103 68,033 48,757 192,389 31,263 1,137,533
01.82.02 Lifr Stations for Primary System
D1.03.02. L1 %6 GPM Duplex LISk Sration 1.88 B2 11, 3€3 B354 [ 3] 1,288 3l 34,275 14275
DI.02.02 .12 445 CPM Duplex LifY Statien 1.40 EA 24,533 I.87¢ i,340 2.814 e 31,287 31267
D1.02.02. L3 169 g8 Tuplex Life Station L.G0 EA 16,341 1,226 878 1,838 203 20,493 20490
21.52.02.18 1302 GPM Duplex Lift Scation 1.0¢ BA 48,080 3,604 2,583 &,425 587 &G, 257 8075%
€1.02.02.L% 196 GPM Duplex Lift Station 1.00 BA 11,383 854 £12 1,288 141 14,278 1427%
T1.C2.0Z.L€ 243 GPM Dmplex Lift Btation 1.00 B 19,392 1,378 949 2,076 228 23,064 23064
U1.02.02.L7 385 GPM Duplex Lift Btation 1.680 BE» 29,828 2,244 1,808 3,378 372 37 BB 37528
TOTAL Life Statioms for Primary Syshem I68, 409 12,631 B,622 12 31046 1,552 243,1%%
C1.02.04 Expand Sewsags Treatment Plant
£1.02.04.061 Expand ©.35% MOD o 1,718 MOD 2,326,240 174,368 125,035 262,574 28,883 2,617,203
TOTAL Expand Seweage Treatmen:t Plant 2,326,240 174,468 125,635 252,574 28,883 2,917,261
TCTAL Region Ne, 2 3,283,752 254,531 182,434 381,070 42,138 4,255, 50S
01,01 Region No. 3
01.63.01 Primary Ceollection Bystem
01.53.61.81 3% Foroe Main {F-1) 8900.40 L¥F 42,244 3.168 2,271 4,768 528 52,976 5.5%
T.83.02.62 4% Force Hain {¥-2) 5409.00 LF 29,423 2207 1,881 3,332 365 16,898 5.83
01.03.01.03 6% Force Main {¥-1) 1000.00 LF F.€41 573 411 882 55 9,582 9.5¢
01.03.01.84 13° Force Main {F-4) 8800.00 LF 31.777 3,133 2,246 4,716 519 82,39¢ 5.5
TOTAL FPrimary Collecrion System i2i,c85 9,081 §,5%8 13,667 1,503 151, 818
£1.03.02 Lift Stations for Primary System
01.03.02.L1 &4 G2 Duplex Lift Station 1.36 EA 7,285 o466 332 822 k1 $.13& 813¢
03.03.02.L2 204 GPM Duplex Lift Statian 1.04 EA 18.3%2 1,373 53¢ 2,076 2Z8 23,064 23064
031.03.02.L3 53 & Duplex Lift Bration 1.006 Eb 7.28% 546 3w az2 S 5,136 913¢
TOTAL uLifo Statsons for Primary System 32,983 2,472 1,772 3,721 408 431,337
LABOR 1D: - CIVLOZ BOUIP 1D: NARTISA Curreacy in COLLARS CREW ID: KATOOC  UPE ID: UPGIER



Tra L3 Fab 2043

I tate

¢1.93,04

55.03.04.C3

TCTAL

OROGEST TEXSER:

Seweage Treacment Plant

Fexima Reqional Sewer System -

Y.

CONCEPT LESION ESTIMATE
“¢ PROJICT INDIRECT BUMMARY - Subgyats «r

QUANTITY (R

G169 MGD Sequential Barch Reacs

Seweage Traaipent

TOTAL Regicn No. 3

$1.%4

CL.04.01

¥eglion No. 4

{F-13

(7-28

4" Force Main
&% Forgs Main
6> Frice
& F

&% Foroe Main {F-

we Main (F-

3" Fuyce Malin |
6" Porce Main |
4% Force Main f
+* Force Main [F-

47 Furce Main {F-18!

Blant

Primary Tcollection System

TOTAL Primary Dollection Systen

oi.04.028 Li

CL.04.02.1
£1.04.02.12
C1.04.02.13
$1.84.02.14
L1.04.02.158

¢
<

L Blatiens fLor Primary System

332 GPM Duplex Lift
§71 GPM Dupliex Lift
108 GPM Duplex Lift
178 GPM Duplex Lift
108 GPM Duplex Lift

tation
Scation
Bration
Station
Staticn

3206.90 WF
330C.08 LF
BLCOH. B0 LF
18066¢.060 L¥
SL80.00 LF
4200.00 LF
1708.60 LF
€706.60 LF
3500.C0 LP
19200.00 LF

1.00 EA
1.0D EA
1.00 EA
1.00 Bh
1.00 BA

TATAL Lift Statiens for Primary Systes

¢1.04.04

?1.04.0%.C1

Sewsage Treatmnl Plant

@.463 MG Sequential Batch React

TCTAL Sewezge Treatment Plant

TOTRL Regian No. 4

01.05 Secondary {sllestion System

£1.05.01

LAEOR 1D: .CIVIGZ

BOUIP IL: NATZI5A

Secondary {olliechion Sys/Unit

DIRECT

$15,160

815,160

763,208

17,430
5,216
86,413
19,448
45,837
19,927
35,%05
38,507
21,248
55,965

363,492

22,758
34,666
131,383
16,342
11,383

Texnma lake.

Aray Corps of Engineers

QVERHEAD HIME OFC

PROFEIT

69,436

€9, 436

41,029

1,302,03%

1,301,930

1,761,950

Currency in DOLLARS

10,696

14€, 854

Srayson To., Texas

TINE 10:53:2%

SUMMARY PAGE “

BOND TOTAL COSYT umisT

7,638

7,€38

9,551

16,154

TTL. 438

TV, 4386

3¢5, 618

21,859 6.3
31,615 B.55
16E,367 13,83
24,385 13.55
57,462 .64
24, 95% 5,53
45,026 .53
45,762 £.83
26,687 &.83
£5,681  6.83

28,835 28533
23,472 43472
14,278 14275
20,492 20453
14,275 14275

121,051

1,631,545

48,137 33, 0e5
48,137 33,865
57,691 41,348
1LAGT S37
1,553 3,335
€. 461 4,645
1,452 1,045
3,438 2,454
1,455 1,871
2,693 1,930
2,738 1,962
1,5%4 1,142
1,167 2,587
27,362 18,583¢
1,707 1,223
2,600 1,863
-E2 ] £13
1,386 878
854 612
7,240 5,188
97,577 &9, 93¢
37,577 €5,530
132,079 84,658

I46, 854

195,773

18,154

21,888

LREA ID: NATOOC

2,308,829

UPB ID: UPOLEA
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Thu 13 Feb 2603

ELf. Daue

81.95.81.01 4" Force Maing Ti717.60
QL1.95.81.82 4% Forge Maing 36160.60 !
C1.8%.61.03 &" Gravity Sewsr Mains 122460
0%.8%.01.04 House Cennections, 3% Gravity 3s00c?
£1.08.081 05 Manholes 7i%.00
TL.95.08.67 Lrfz Ztarions
TOTAL Secondary Collection Sya/Unit S5460.00
TOTRL Secondary Cpllection Systom
TOTAL Alternative No. 1
83 Alternative Ho. 2
02.01 Region No. L
$2.01.81 Primary Collection Systen
£2.02.01.01 3% Forve Main (F-1} 3300.4¢
$Z.81.01.82 3" Foroe Main {(F-2; 10360.00
G2.01.51.03 4" Force Main {F-1} 16364.00
02.01.02.04 4% Force Main [F-4) 68500, 0%
02.01.01.05 4" Force Main iF-5% 5406.0¢C
CZ2.01.01.8€¢ 4" Foxce Main (F-§) 191900.00
G2.01.01.31 " Force Main {F-31} 8200.00
TUTAL Primeyy Collecuion System
02.91.57 Lifv Stations for Primary Symtem
$2.01.02.11 62 GPM Duplex Lift $tation 1,00
92.01.02.12 165 GPM Tuplex Lift Station 1.00
02.01.02.5L3 165 O Duplex Lift Statton .00
92.01.02.44 141 6P Duplex Lift Station 1.80
U2.01.02.15 159 GoM Duplex Lit: Station 1.¢c8

Q2134/0: PROIVLT TRASEW:

U.&. Army Corps »f Engineers

Texnmy Regional Sewmr Svstem -

CONCEPT DESIGR ESTIMATE
** PROJECT INDIRECT SUMMARY - Subsystm =*

QUIDNTITY UOM

TOTAL Lift Stations for Primary Eyatem

TOTAL Region No. 1

02.02 Reyios Wo, 2

$2.€2.61 Primary Collection Bystem

£2.03.01.01
62.02.01.02
2.02.01.03

CLARCR ID: CIVLOZ

5k

L
LE
Bn

A

<R

fexoma Lake, Graveonm 00,, Texas

DIKECT OVERHEADR HOME DFC  PROSIT BOND TOTAL COST N7
544,826 40,882 29,284 61,497 5,765 68%,234 0.5
299,983  22,89% 18,124 33,8851 3,735 376,191 12,47

L.BBE. 615 141,456 101, 40€ 212,852 231,425 2,365,899 19 37
2,115,854 155,889 113,727 238,827 6,771 2,653.368 £.50
990,643 74,298 53,247 111,81% 12,300 3,242,307 1723
9BE. 3BT 7s.654 83,502 112,354 12,355 1,244,250
E,833.306 512,458 267,290 772.30% B4,644 6,669,248 1560
£.833,30¢6 512,498 3€7,2BC 771,30% B4,B44 8,589, 249
13,896,348 1019726 730,804 1534868 168,616 17,08¢,37%

15,885 1,175 842 1,768 185 19,845 5,93

48,885 3,667 2,828 5,518 6¢7 65,308 5,98

56,115 7209 3,018 6,334 697 70,371 B.&3

37,057 2,779 1,992 4,183 160 46,471 6.83

27,242 2,042 1,461 3,073 338 34,162 €.83
135,952 16,943 7,843 16,470  1,El12 182,975 9.54

44,672 3,350 2,801 5,042 855 56,021 &.82
375,553 28,166 20,186 43,391 4,663 475,939

7,383 546 392 822 ED) 5,136 913%

1£,341 1,226 878 1,845 203 20,493 20453

16,341 1,226 878 1,845 203 20,493 20433

16,341 1,226 B78 1,845 2p2 20,453 20453

15,341 1,228 #78 1,845 261 20,493 20433

72,651 5,449 3.905 8,200 902 931,197
448,204 33,615 24,081 53,591 5,565 882, U85

16,1432 1,211 868 1,822 200 26,242 5.3

27,562 2,082 1,476 3,104 341 34,288 9.5¢

$%,825 6,887 4,938 10,365 1,140 115,153 13.8%

3" Force Main {F-1} 3460.00 LF
&" Farce kain {F-I) 3600.00 LF
8" Force Main (F-33 8500.00 LF

EQUIP IL: NATSSA

Turrency in DOLLARS

CREW ID: NATOOC

upPs ID: UPO1RA



Thu 13 Feh 2003 U.6. Army Corps of Engineevs TIME 1C:35:2%

BEF. pate G2/14702 PROJECT TEXEER: Texoma Regional Sewey System - Texoms Lake, Crayson Co.. Texas
CONCEPT DESIGN EBTIMATE SUMMARY PASE L
er PROJECT INDIREST SUMMARY - Subsystnm '
QUANTITY DOM DIRECT QVERHEAL RIMI OFC PROFIT BONG TOTAL CRET Y
B, p2.01.04 8" Force Main {¥F-4} 4400.00 LY 47,329 3,588 2,555 5,365 588 53,604 13,55
$3.02.01.05  12* Force Main (Fo5) 4200.80 LF 62,719 4,779 3,425 7,182 781 75,506 180
£2.82.91.88 10" Force Main (F-&) ig00.Co LF 55,616 4,096 2,93¢ 5,165 78 B8, 491 19 0%
$2.02.01.07 14" Force Main (F-7} 18706.80 LF 162,333 2,175 6,725 18,323 2.01€ 203,573 1%.05
§2.03.01.05 Y0¥ Force Main (F-B) SR00.00 LF £7,9%2 €,55%%9 4,730 9,832 %,093 110,347 1%.83
62.02.01.09 £ Force Main {F-9) £400.00 LF 33,8613 2,523 1,807 3,7%4 417 4,158 2.5
02.02.01.10 8¢ Force Main {F-10} 800,00 L¥ 84,259 6,319 4,529 9,511 1,048 105,668 13.8%
\ £2.02 41,11 6% Force #Maln {¥-311) 3500.068 L 26,745 2,008 1.._433 3,019 3132 23,540 9.58
! £2.02.81.12 8" Torce Main {F-123 8500.00 L¥F 82,695 6567 4,893 1%, 486 1,155 116,4%5 13,33
9Z.02.01.13 12" Forcd Main (F-13; BEGG. 00 L¥F 176,440 13,458 g, 645 20,254 2,228 225,035 25.87
; ToTAl Primary Callectisn System 3£, 613 T2 648 52,063 1D%,332 12,027 3,314,583
i 02.02.062 Lifr Stacions fox Primaxy System
02.82.02.51 5¢ GPM¥ Duplex Lift Starion 1.00 BA 11,383 854 BL2 1,085 141 14,275 1327%
£2.02.02.12 449 GPM Duplex Lift Szabion 1.8% BA 24,9533 1,87¢C 1,340 2,814 kB8] F1, %287 31387
i $2.82.02.L3 169 GPM Dg;ﬁex Tifte Station 1.90 EA 16,341 1,208 B8 1,845 203 ZE8,A83 20453
: §7 £2.02.14 1303 GPM Dupiex Lift Station .60 EA +8,080 3,604 3.583 5,423 557 66,257 €pIET
4Z.02.02.05 196 5PM Duplex Lift Station 1.60 €A 11,383 354 612 1,285 1a1 14,278 14278
§2.T%.82.58 €71 5P Duplsx Lifn Sration 1.66 BA 34,66€ 2,800 1,883 3,513 435 43,472 43472
$2.62.02,L7 972 6PN Duplex Lift Scaticn 1.88 'ER g, 807 2,91% 2,086 %.380 482 48,668 468648
Toral Life Stations for Primary Bystem 185,865 13,817 5,574 20, 946 2,384 I32,75¢
42.02.04 EBxpand Seweage Treatment Plant
T 32 .02.0%.01 Bipand (.15 MGD £o 1.529 MGR 3,159,720 236,979 169.BI5 356,653 39,232 3, FEI 412
o wmemmememmmeREm T T T T L T
et TOTAL Expard Seweage Trestment Plant 3,159,728 236,975 169,835 356,651 39,231 1,962,418
{ TOTAL Region No. 2 4,313,898 323,542 231,872 486,931 53,362 5,409,806
!
}
|
28.03 Wegion No. 3
1
i
| 82.03.51 Primary Collection System
2%.03.01.01 3% Force Main (F-1) 8900.90C LF 42,244 3,188 2.27% 4,788 525 82,87 5.83%
] 02.03.02.02 4" Force Main {F-2} 5400.00 LF 29,423 2,207 1,581 3,322 185 56,898 £.8:
| 62.03.01.03 6 Foree Main (F.3) 4600.0¢ L#¥ 35.13¢ 2,638 i, 889 3,348 436 44,062 9.52
$2.03.01.04 3% Forve Main {(F-4} 8B0D.080 LF 41,717 3,133 2,248 4,718 519 2,390 5.83
. £02.03.01.05 &% Fores Main {F-5) 12000.00 L¥ 91,675 E,876 4,928 10,348 3,138 114,864 85.58
‘! .......... e m A E A Wwe R e e e e ——
: TOTAL Primary Collecrion System 246,258 18,0614 12,914 27,119 2,933 301 2E9
i 02.63.02 Lifc stavions for Trimary System
; .
"; LABSR ID: QIVLOZ UIF ID: NWATISA Currency in DIDLLARS LREW ID: NATOOC TPy ID: UPLIEA




Tou 13 Feb 20032 .8, Army Coxps of Enginsers TIME 1C:53.:2%
BIf. Date 02714762 PROJECT TEXSEW: Texoma Reyiunal Sewer Systen - Texoma Leke, Grayscn Co.. Texas
CONCEPT DESIGN ESTIMATE BUMMARY PASE k
** PROJECT INDIRECT SUMMARY - Bubsysem *»

r kSR L e e o L TN M M e e e m M = e N e N M R L M D m S m e e s R T e e im e A — e R S e e e s o e o o

CUANTITY LOM DIRECT QVERHEAD BOME OFC FPROFIT BOND TOTAL COST NI

02.03.02.41 €% G Duplgx Lift Statiom 1.00 B2 7,265 =11 392 822 &8 ¥,1l3e Sa3«
$&.B3.02.03 204 GPM Luplex Lifr Station 1.0G0 EA 18,352 1,37% -3 2,07¢ I2e 23,064 23064
£2.03.02.5L1 S$3 GPM Duplex Lift Starion 1.90 E& 7.288 546 352 822 2] €,138 Hing
02.03.902.58 387 0P9 Duplex Lily Station 1.00 Ba 22,755 3,707 1,223 2,588 ZB3 28,535 28535
TOTAL Left Statdioms for Prinaty System 55,717 4,179 2.83% £,284 £52 £9,872
i TOTRL Rsgion No. 3 288,872 22, 198 15.90F 332,408 3,475 a71,161
I TZ.04 Redion Ne. 4 ,

C2.94.01 Primary Collection Bystem

= 62.4¢.0L.02 4" Foree Main (F-1) 3200.00 LF 17,436 1,347 837 1,967 218 1,859 6.&3
' U2.04.01.02 6€* Forde Main (£-2) 3309.9C W 25,210 1,891 1,355 Z,B45 313 31,65 292.58
02.04.G1.03 8% Force Main {F-3} 8G00.6C LF 86,415 6,481 4,645 5,754 1,473 108,567 131.%%

$2.04.01.04 8" Force Main (F-4) 1860.060 LP 15,345 1,458 1,045 2,19% 241 24,385 13.94:

0Z.04.01.05 ¢ Foroe Maln (F-5) 6005.00 LF 45,837 3,438 2z, 464 s,174 5£9 57,482 9.55

02.04.01.66 3% Force Main (F-8) 4260.00 LF 1%, 927 1,495 1,071 2,269 257 24,985 5,683

02.84.01.07 £ Force Main {F-7) 4700.00 LF 34,908 2,693 1,530 &,.053 445 45,026 $.88

92.04.01.08 4" Force Main {F-6) 8700.00 LF 36,507 2,738 1,962 4,12 453 §%,782 6.83

! 22.0&.01.8% 4" Force Main {F-9%) 3500.00 LF 2L,249 1,594 1,142 2,398 264 26,647 6.E3

‘ $2.04.01.10 4" Foroe Maln (F-18} 18280.00 LF EE, 885 4,187 2,587 £,272 £50 63,681 £.63

TOTAL Primary Collection Bystem 363,492 27,261 18,558 41,029 4,513 455,833

02.04.02 Lify Stations for Primary Syscem

0%.04.02.L% 342 OPM Duplex Lifn Starion .00 Ba 22,55 1,707 1,223 2,568 283 28,535 28533
02.04.03.02 €71 §PM Duplex Lift Station 1.00 EA 34 46K 2,800 1,853 3,913 %30 43,472 43472
02.04.082.12 108 GFM Duplex Lift Stacion 1.00 EA 11,3483 B54 612 1.,2B5 141 14,275 14273
f 62.04.02.14 178 GPM Duplex Lift Station 1.00 BA 316,341 1,226 gig 1,845 203 20,493 20493
f 0DZ.04.02.L5 103 GPM Duplex Lift Station 1.80 EA 13,383 854 [3%-] 1,285 14d 14,275 14275
TOTAL Lift $marions for Primaxy System 96,528 7,246 5,188 10,896 1,135 121,051
;
i
02.04.04 Seweage Treatment Plant
!
3 02.C4.04.81 0,463 MGD Sequential Batch Reagt 1,301,030 97,577  6%,930 146,854 16,154 1,631,545
j e mmmn mmeear mwaenn amm—— e m e
TOTAL Eeweage Treatmant Plant 1,361,030 97,977 69,930 14£.8%¢ 16,154 1,631,855
‘l TOTAL Regicn No, 4 3,761,080 13Z,079 84,656 198,779 21,B6S 2,208,429
02.8%  Becondary fellection System
i
82.05.01 Secondary Collection Bys/Unit
! ‘
| IAKBOR. 1D: TIVLD: EQUIFP 1D: NATROHA Currency in DOLLAKS CREW 1D: NATQO UPE I UPLLEA



Thu 13 Feb 2001 VU.8. Ammy Corps oOf Enginsers TIME 10:53:26
EIf. Dace 0z/14/03 PROJECT TEXSEW:  Texoma Regional Sewer Bystem - Texoms lake, Sraysen Oc., Texas
CONCEPT DESIGN ESTIMATE SUMMARY PAGE 3
** FROGEQCT IND{RECT SIMOSARY - Subsystm ¢

QUANTITY TOM DIRECT QVERHEAD HOME OFC PROFIT BOND TCTAL 0C
02.08.61.01 3™ TForge Mains 7i717.00 L¥ 544,828 44, 36% 23,284 81,437 &, TES
$2.05.01.82 £ Force Maing A0160.00 L¥ 259,982 22,49% 16,124 13,881 3,725
02.05.01.03 g" Cravity Sewer Maing 122480 LF 1,886,819 I42,49¢ 101,406 212,952 23,4:2%
$2.05.03.04 Bouze Connections, 3% Gravity 90000 LF 2,115,854 153,689 113,927 236,827 26,271
G2.05.01.63 #annoles 21%.50 Ea 582,643 74,238 531,287 111,.81% 12,306
T2 . £45.01.07 945, 382 T4, 65% 53,502 112,383 12, 3%%
E TOTAL Secondary Ooliscnion SysiUnic 5#€0,00 EA £, 367,290 TIE_ ADY B4, 844 8,569,238 1859
TOTAL Secondary Coilectidn System €,833,306 SIS, 498 167,290 771,305 84,844 8,565, 245
i TOTAL Altearnative No. & 13,652,436 1022832 733,818 1541018 169,512 17,120,710
i 03 Alvermative No. 3
’ $3.01 Region Ho. 1

$3.02.0)  Primary Qoliestios Systes Piping

03.01.81,.02 3" Force Mailn [F-1: 3300.00 LF 1%.865 1,175 842 1,283 195 18,645 5.5%
£3.01.€1.02 3~ Force Main (F-2} 10304.00 LY 48, 889 3,667 2,628 £,518 €47 £1,308 5.8%
i B2.01.01.03  4¥ Force Main [F-3} 123C0.00 LF 56,115 4,208 3,018 6,334 &97 FO87L 6.E:
? 83.01.01.94 4 Forece Hain [F-4) 6800.00 LF 37,087 2,779 1,992 4,182 <80 40,471 8.83
63.81.031.65 4" Force Main {F-5) 5080.00 LF 21,242 2,043 1,483 3.0958 338 34,162 €.83
03.01.00.88 8" Forepe Main (¥-6) 2G02.00 LF 19.658 1,435 1,067 2,241 47 24.,%03 9,588
£3.01.01.31 4% Foroe Main (F-31) B208.00 L¥ 44,672 3,380 2,401 5,042 558 G6, 027 6,82

TOTAL Primary Collettaon System Piping 45,4599 18,712 13,411 28,162

03.01.62 Lifr $tacions for Primaxry System

) ’ B3.81.0%. 01 62 GPY Duplex Lift Btation 1.00 EA 7,285 548 A9z 832 80 9,136 9136
03.01.02.1% 165 GFM famplex Lilt Btation 1.00 ZA 18,341 1.248 878 1,845 203 20,493 204983
03.01.02.L3 185 OPM tuplex Lift Station 1.60 EA 1€, 341 1.228 878 1,845 203 a0, 493 20453
©3.01.02,L4 141 G Duplex Lifr Station 1.00 EA 16,341 1,226 378 1,84% 203 20,4583 20493
i 03.01.02.L5 159% GF™ Duplex Lift Station 1.00 BA 16,341 1,226 878 1,845 203 20,483 20493
e deme s meememan e, e wmmee o aes
TOTAL Lifr Stations for Primary Sysaten 12,651 5,449 3,908 8,200 S02 51,107
i
! D3.0i.04 Sewsage Trestment Plant
H 03.D1.04.01 $.142 MOD Seguential Batch React 314, BBD 38,766 27,182 58,343 6,418 §4F, 189
L e emmine emaane cmmn e e
e
’ TOTAL Saweage Treatment Plant 51€,880 38,765 27,782 SB,343 &,418 S48, 189
TOTAL Region No. 1 B3%, 030 682,927 45,098 94,706 10,418 1,08z, 1%

), TABOE ID: €IVLOZ EQUID ID: HATH9A Cuyrancy in DOLLARS CREW _I'D: HﬂTﬂ_OQ UPp ID: UPOLIEA




Tha 13 Peb 2003 ¥.&. Ay Corps of Enginescs TiME 10:83.0%
Bff. Date 03714703 PROJECT TEXSER. exoma Regional Sewsy System - Texona Lake, Grayson Co., Texas
TONCEFT DEBIUN ESTIMATE BUMNARY PAGE 3
o* PROJREDT INGIRECT SUMMARY - Subeydim »4
QUANTITY M DIRECT OVERHRAL HOME OFC PROFIT BONL TOTAL COST UNIT
031.82 Region No. 2
€3.22.01 Primary Collecrion Bystem
£3.€2.01.€1 2* Porce Main {F-1) 3400.80 LF 36,142 1,221 858 1.822 200 20,243 s.9%
¢3.02.41.02 £&" Force Main {F~2} 3606.00 LF 27,502 2,063 1,478 3,104 341 34,488 H.s58
©3.82.01.063 8" Force Main (F-3) BSOG. 00 LF 91,825 &, BB7 4.,93¢ 10, 365 1,140 1i%,153 13.58
G3.482.01.04 B% Porce Main {F-%) £43C.00 LF 47,525 3. 56 2,55% 5,385 590 59,684 13.5%
€3.082.01.065 10" Force Main {F-3} 4200.00 LF 83,71 4,72 3,425 7,192 751 25,906 15.01
©3.02.681.08 10Y Force Main (F-6) 3600.80 LF 54,61¢ 4,095 2,536 6,165 678 68, 491 19.03
©3 92.¢1.07 10 Forece Main (F-7: 1070¢.00 LF 162,333 12.37% g,735% 18,323 2,016 205,573 15.402
£3.02.01.08 10" Perce Maln (F-§! 5800.05 LF 67,593 €,5%% 4,730 $; 932 1,083 110,347 19,43
G3.02.03.49 4" Porce Maln {F-3) 4400.00 ¥ 23,973 1,788 1,269 2,708 a8 30,063 $.83
G3.02.43.10 6 Force Main {F-1¢} T800.00 LY BE,58% 4,468 3,203 &, 728 40 4,328 §.%4
€3.02.01.1} & Foxce Main {F-%1} I5066.04 LF 46,745 2,606 1,938 3,018 sz 33,540 §.5%
$3.02.01.12 &* Foree Main (F-12} 8600.00 LF £€5,85% %, %27 3,511 7,415 8ig EZ,385 B 51
€3.02.01.313 12" FPorce Maln {F-13} BRDD. U0 LF 175,440 13,458 & B4a8 20,254 2,228 435,025 25,57
TOTAL Primary Tollecnion Syscem 50%,1C5 GE, 053 408,757 102,389 131 263 1,157,54%
£31.02.02 Lifc Scaticns fov Priwmary System
©3.42.02.11 96 4P Puplex Lify Station 1.00 EA 1,382 54 -3 %4 1,785 143 14,278 14278
C3.02.04.02 449 GPM Duplex L4t Stasion 1.00 EA 24,533 1,879 1,340 2,814 310 31,287 3167
03.02.02.L3 16% OPM Duplex Lift Station 1.00 ER 16, 341 1,326 878 1.84% 203 20,493 70493
03.02.02.14 1303 GFM Duplex Lift Station 1.00 EA 48, 05¢C 3,804 2,583 5,434 557 60,257 80257
$43.02.92.18 106 GPM Duplex Lift Station 1.00 EA 13,383 254 612 1,285 141 14,275 1427
03.02.02.16 243 OPY Duplex Lif: Statiom 1.00 EA 18,352 1,378 88 2,078 228 ?3,064 23064
$3.02.02.L7 5485 GPFM Duplex Lift Station 1.60 EA 25,925 2,244 1,608 3,378 272 37,526 375218
TOTAL Lift Staciona for Primary System 180,402 12,031 8.622 1B,1¢6 1,992 281,159
23.02.04 Expand Beweage Treabtment Plant
03.0Z.04.C1 Expand £.35 MGD to 1.218 MUD 2,326,240 174,468 125,035 262,57¢ 26,883 2,%17,201
TOTAL Expand Sewsage Treatment Plant 2,326,240 174,468 125,015 262,574 28,583 2,917,201
TUTRL Regionm No. 2 3,383,782 254,531 182,414 3B3,.070 42,138 4,25%,805
¢31.%2 Region No. 3
D3.03.01 Primary Collecrion Systerm
$3.463.01.¢1 3" Forve Main (F-13) 28500.00 LF 42,244 3,188 2,271 4,768 525 52,97¢ 5.%2
03.03.01.€2 «&" Force Main (F-2) 5400.00 LF 12,435 2,207 1,581 3,321 365 3,858 €.83
03.03.01.C3 6" Force Main (F-3} 4§00.00 LF 35,338 2,635 1,889 3,988 438 44,062 9.%58
C3.63.01.0¢ 3* Force Welr (F-4) BBOO .00 LF 2,777 3,133 2,248 4,718 5139 52,3%0 5.9%

BABDR ID: CIVLOR

EQUIP I NATSSA

Currency in DOLIARE

Cﬁ_,E‘N SID: NATOOC  UPE ID: UPUGLEA



Thy 11 Feb 2003 U.8. Army Corps of Enginesrs TIME 10:53:28

Eff. Date 02714783 PROJECT TEXSEW:  Texoms Regional Sewar System - Texora lake, Grayson Cu., Texas
CONCEPYT DESIGHN ESTIMATE SUMMARY PAGE i

«* PROVECT INDIRECT SUMMARY - Subsystim +»

QUANTITY U0 TISECT OVERMEAD ROME OFC PROFIT BOND TOTAL COST INIT
€3.83.61.03 46" Foroe Maln (F-5) FEED 00 LF 57,29€ 4,287 3,080 £,467 7i1 7L BEE 8 .85
THTAL Primary Uollection Syscem 205,87¢ 15,441 11,066 23,238 2,558 258.17%
£3.63.02 Lifr Sutariong for Primary System
} 01.03.02.L) 64 OPM Dyplex Lifc Station 3.08 EA 7,288 54¢ 3%z B22 a8 9,13¢  Dile
: £31.63.82.502 P03 OPM Duplex Lift Stanion .00 8 18,3352 1,378 989 2,07€ 228 23,064 22064
€3 63.02.1L3 53 GPM Duplex Lilt Station 1.600 BA T.R8% 54& 392 £22 8¢ 8,138 813¢
¢3.85.02.04 327 GPM ouplexn Lift Bration i.00 B8 22,755 1,707 1,223 2,568 283 28,535 28535
T T T e e e ma v et e e aa
TOTAL Lift Btations for Primary System 55,747 4,172 2,935 &,28% 652 69,872
03.03.0¢ $Seweage Treatment Plant
©03.03.04.61 <Coastructed Weblands, 0.18% M3D 215, 0C0 31,128 22,3406 46,843 5,153 B0, 427
TOTAL Seweage Treatment Planp 415,000 31,189 22,308 48,843 5,153 $23.427
TUTRL kegion No. 3 €76, 59k 53,743 3%,3¢7 76,371 8,401 848,478

03.04 Hegion Bo. 4

i 03.0¢.91 Primary Collecticn System

£3.04.01.01 4" Foree Main {F-1) 3200.00 LF 17,430 1,307 537 1,587 216 21,859 6.83
0i.04.01.02 &° Force Main (F-2) 3360.00 LP 25,210 1,891 1,358 2,848 a:3 31,615 9.5%
0%.04,0%.03 BAY Force Main (F-3) §000.00 LF 85,415 6,451 4,645 5,754 1.873 108,387 13,55
23.04.01.04 3% Force Main (F-4) 1800.060 LF 13, 44% 1,458 1,045 2,198 241 24,385 15.5%
43.04.01.08 4% Force Main (F-5) 060,80 LF 45,837 3,438 2,464 5,174 569 &%, 482 9.5
$3,04.01.06 3" Force Main (F-6) 4200.90 LF 19, 927 1,455 1,071 2,249 247 25,989 5.95
©3.04.01.57 £% Force Main {(F-7) 4700.00 LF 35, 565 2,693 1,930 4,053 445 45,026 9.5%
¢3.04.01.08 4" Porce Main {F-8) 6£700.00 LF 36,507 2.738 1,962 4,123 453 45,782 B.83
03.04.01.6% 5" Force Main {(F-9) 3900.00 1§ 21,349 1,594 1,342 2,388 264 26,647 §.83
01.04.01.10 4™ Force Main {F-190; 10260.00 LF 55,565 4,167 2,987 6,272 650 65,681 6.83
TOTAL. Frimary Colleciion Systewm 363,422 37,262 1§,534 41,029 4,513 155,833
! 03.04.02 Lift Stacions for Primary Syatem
: 03.04.02.11 342 $PM Dupliex Lifr Station 1.0€ EA 22,955 1,707 1.%23 Z.568 283 28,535 2833%
: £:.04.02..2 €7 OGP Duplex Lift Station 1.460 EB 34,66¢ 2.800 1,883 3,913 430 €3,473 43472
£3.04.02.L3 108 G Duplex Lifr Station 1.00 BA 11,383 834 €12 1.285 141 14,275 14273
£3.04.02.14 178 0P Duplex Lift Station 1.60 EA 16,342 1,328 -3 1,845 203 201, 493 2049:
i 03.04.02.L5 108 COPM Duplex Lift Station 1.00 EA 11,383 854 £12 1,285 143 16,375 14278
P e e e am ammmmmm e mmmememawe
AL Lifr Stations for Primary System 56,528 7.240 5,189  1C.8%6 1,199 121,052

l LABOK ID. QIviL2 BOUIP ID: HWATISA Currency in COLIARS CREW ID: NATOOC UPE ID: UPCLER




LS]

Thu 1 Feb L4063 V.8, Army Corps of Eaginesrs TIVE 1053

I Sepwer Bysten - W Lake, Gravson CC., Texas
CONCEDPT DESIGN ESTIMATE EIMMARY BAGE 1

++ PROGJECT INDIRECT SUMMARRY - Sobsysim o+

ZaLe LZ714/U3 PRGJEIT TEXSEW: Teromy Regl

QUANTITY UOM DIRECT COVERREAD HOME OFC  TROFIT BOND TOTAL 08T uUNIT

£3.058.04 Fewsage Treatmsnt Piant

£3.04.04.0% ©0.463 MOD Seguential Batch React 1,381,010 87,577 &€9,%30 146,B5¢ 16,1835 1,833,535
TOTAL Sewezge Treatment Flane 1,301,030 57,877 €9, 900 14¢,8%4 16,154 1,631,54%
— TOTAL Regiom No. 4 1,761,050 132,079 94,656 198,779 21,B66 2,208,429

¢3..05 Secondary Collecnion Sysbtem

03.05.91 Gesondary Celleviion 8ys/Unit

P3.05.01.0F 4% Foroe Maing FEILT.O6 LF 440,862 2%, 234 &1,457 4,765 81,234 9.8k
" £3.05.01.6% $* Force Maing 3016655 ¥ 299,983 22,4995 16,124 33,861 3,725 376,181 12.4%
03.95.81.03 &" Gravicy Sewer Mains 122465 LF 1,885,618 141,498 161,406 212,952 23,425 3I,36%5,89% 19.37
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TEXOMA REGIONAL SEWER SYSTEM STUDY
PLANNING ASSISTANCE TO STATES

Existing environmental conditions were determined 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 of Texoma 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



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 ét 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 RESOURCES
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. Army 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 determined 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 NHPA, 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-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.



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 Texoma 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 Amm (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 rélatively 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
problems. Sources for these pollutants included non-irrigated and irrigated crop production, animal

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. Numerous 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/Impounded (POWHh). Other
wetlands identified are classified as Palustrine Emergent Persistent Seasonally Flooded (PEM1C),
Palustrine Emergent Persistent Semi-Permanently Flooded (PEMIF), 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
Diked/Impounded (POWHh). Other wetlands identified are Palustrine Emergent Persistent
Semi-Permanently Flooded (PEM1F) 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
Diked/Impounded (POWHM), Palustrine Forested Broad Leaved Deciduous Temporarily
Flooded (PFO1A), and Riverine Intermittent Streambed Seasonally Flooded (R4SBC).

Texas Region 4. Wetlands identified include Palustrine, Lacustrine, and Riverine wetland
types. Specific wetland types present in the area include Palustrine Open Water Permanently Flooded
Diked/Impounded (POWHM), Riverine Intermittent Streambed Seasonally Flooded (R4SBC), and
Palustrine Scrub-Shrub Broad-Leaved Deciduous Seasonally Flooded Diked/Impounded (PSS 1 Ch)

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

associated 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 should fall within the scope of Nationwide Permit No. 12,
Utility Line Discharges. Prior to construction, a Section 404 (Clean Water Act) determination 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 parks are adjacent to the northem 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, Sherman-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, NEPA
coordination would be required. Documentation required by NEPA 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 NEPA 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. If warranted, 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 1 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

FISH AND WmDLWE SERWCE
O Ecological Servioes |
?nﬁw Center Building . . .
711 Stadium Drive, Sujte 252
T Afngon, Toms 76001 2-12-03-1-158

Febroary 4, '2003 '

Mr. Larry Hogue

. Department of the Army
: CorpsofEngmeexs,TnlsaD;sma '

1645 South 101* East Avenue -

“Tulsa, Oklahoma 74128-4609

Dear Mr. Hogue: -

‘This r%p(mds 10 your January 22,2003, letter reqnmung information on federally listed |
threatened and endangered specm thh xegard 10 the Lake Texcma Re,gmnal Sewer System Study RE

7 in Grayson Cr.mniy, ‘I‘cxas

Our records mdtcate that the fﬂﬂowmg threatcned . endangered (E} and proposed threatened”
(P’I‘) specms havc been documemed or are known to occur in Grayson County: :

interior !east tern (’&ema anallamm) E
bald eagle (Haliceetus leucocephalus) - T
piping plover. (Charadrius melodus) - T
mmmtam plover (C?tamdnus montanus) - PT

13] tat for ixsted species m Graysnn Caumy The piping plover and
aeaglcs are winter and possible spring -
e interior lwsttemnnsts along the Red -

A quahﬁed bmiog:st shanld usc the most current mfonnaxmn avaﬂable to evaluate the prOJect sne R
: listed oxr_pmpased fisted species: | -

and ad;aeent areas for ence of suitable habitat for the: , :
occurring in the connty. If, aﬁcr an assessment has been col 15ing appropriate biclogical
expertise; the assessment indicates there is the potential pmposad action to affect listed or

) propssadhstedspecms (i.e., suitable habitat for listed species s present within or adjacent to the |
" attion area), you should contact this. office for further evaluation. - Otherwise, no further
- coordmaﬁon with this nfﬁce would be ﬁecasary rcgardmg ﬁxreatened or endangered Bpﬁcms

_ e Taxoma at. Hagerman. S



’ ﬂnghtvof way can result in. mgmﬁcant impacts fo fish and wﬂdhf habitat,

o ;'prugect plannmg and unplementaﬁon

: ':Thank you _for the opportunuy c prowde mformatan on the proposcd pra;ect If yo have any“ :
: :qumom ' p‘lease contact’Ja b w;s of my staff at}(817) 277—1 100 .

The clearmg of vegetanon fmm rlpanan areas associated thh the constmcnon_of hn::ar unhty o

inctude direct habitat loss, habitat fragmentation, soil ‘erosion, mcf&ab‘ed B‘Sﬂdlmentahﬁn ,nd g

‘alteration of the hydrology 4 of the hnpacted area.* For these reasons, ‘we have enclosed anerai

guidelines for linear utility constructiont tbat shouid be cons:dered durmg the altemaﬁves :

iSi'n:c:'«j:m?ly,




2 mulutude cf fi shaad wﬂdhfe Species. In addition o the T

‘water Tunoff, - They also prevent erosion, and prowde a_pemo"i
: ‘percnlauon af storm water to prevent ﬁoodmg S "

“ measures for anticipated cnv;mmnental impacts should fo::us on protectmg th intes
_ banks rtpanan zones and wet!anda ‘ i ,

i -ioSSes of moderat ‘ ‘ged to. mature—aged tr

e Teniporar workspaces at stream crossings should be placed o

General Recommeudatmns for Avoiding and/or Mmlmlzmg Env:ronmental Impacts from
Utlhty Pxpehne Constmetlon o

The U. S “Fish and Wﬂdhfe Scmce places a Iugh'prlerhy on the oonscrv v 'on nf

riparian corridors due to the inherent value and s1gmficanf‘i afbﬁneﬁts e5e are

life, these areas also furnish invatuable-ecolo
actas a buffer zone for poliutants and

. Thebest method of avouhng andior mmmnzmg mvxmnmemal xm;wacts ‘caused by,hncar utlhty e
~construction is to ufilize existing ﬁght-of-way (transmission line, hlghway, pipeline, etc
' mew ToUte.. This often eliminates or. greatly ‘reduces
; construcuon “The  following - ‘additional ‘Tecon
- construction’ related impacts commonly associated m
B ‘cous1dered espccially when using existing nght—of w2

r'lthe ’

2, need‘ 10 clear wildlife ha

spcmﬁc pro_)ect ard site descnptmns ateach sensifive area. The ‘developmen to

: en\nmnmcutal mpacts’usuaﬂy associated wi

iproposed Toutes would require new: nght—of-wa
 minimize impa¢ts to fish and. wildlife habitat.: R
| 'aweﬂands and cmssmg creeks and strcams where the riparian cof rit

' 'Dtrectional drxlhng slmuld be used at all weﬂands, perenmal streams, and éoﬂler: -
/ .10 weﬂands.“: ‘

sisire oftcn rnaede{l whEre

*raﬂways or other lmear obitat ;

e : rection g Shou’ld temporary_wquspaﬁssbc

r;dnllmgoroﬂierme od of instatlation, they stould not be located w
-of v tsbdm Th mil




_intended for removal. -Qaks are partzculariy sensxtwe 10 ground is '
equipment and often,d;e_when their roa e ary ares

' ways thhm or adjacent 10 ripanan' corndors be r.:,leared Withr:

¥ "-‘5%_1_111ght-of«wa} mdths ld be reduced fo the in

- areas, ‘additional Workspace shbul‘ be placed outsxd ] of

other equipment is often detrnnental to the underground mot system of ad_gacent trees mot
: 1CE ¢ caused by heavy
2 pﬁby machmcry

may also reduce subsequent eve,getatmnyby native hardy

which new saplings origmate, Therefore, we recommend /

L

Trenchmg of creeks, strea:ms,"and other wetland arens »_'0

penod T:cnchmg or apen—cut m thods of pipeline installatioi
ossib qr practacal.«

v-w";tght—of Way

_ sﬁemn croésmgs,' 'temporary'nghteofﬂways m:;y’”” mo
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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




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. In 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 of lift 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




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 I11, JD
. Acquisition & Realty Services Branch
b Real Estate Division

U.S. Army Engineer District, Tulsa




