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GENERAL 

CHAPTER I 

EXECUTIVE SUMMARY 

The objective of this study was to determine the wastewater facil ities 
needed to accommodate future population growth and to protect water quality 
in the 2,725-square-mile planning area that includes all of the Upper West 
Fork and Clear Fork of the Trinity River Basin. The study area included the 
watersheds of six reservoirs: Lake Arlington, Benbrook Lake, Lake 
Weatherford, Lake Worth, Lake Bridgeport, and Eagle Mountain Lake. These 
reservoirs are existing and projected sources of water supply for the 
region. 

PROCEDURES 

Meeting the above objective required the acquisition or development of 
information on lake use, population, pollutant loads, eXisting water 
quality, and water quality standards. This information was used in 
conjunction with water quality models of streams and lakes to determine the 
requi rements for wastewater treatment plant effl uents through a p 1 ann i ng 
period that extends from the present through the year 2005. Facility plans 
were then developed to determi ne the most cost-effect i ve a lternat i ves for 
providing sewage service to the areas needing such service and to meet the 
various effluent requirements. 

In developing wastewater facility plans, opportunities to provide treatment 
on a regional basis were examined. This examination resulted in the 
identification of regions in which population growth is sufficient to 
justify consideration of regional wastewater treatment. These regions are 
identified in this report as the Clear Fork-Weatherford Facility Planning 
Region and the Eagle Mountain lake Facility Planning Region. The 
evaluations of these areas are summarized in Chapter IV. Detailed 
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information on facility planning for communities in the Clear Fork
Weatherford Region and Eagle Mountain Lake Region is included in 
Appendices A and B, respectively. Facility planning information for 
communities within the study area, but outside these two regions, is 
presented in Appendix C. Appendix 0 provides a detailed description of 
methodologies used in the study, and Appendix E is a compilation and summary 
of existing water quality data for various water bodies in the study area. 

RESULTS 

Existing Water Quality 

Water quality in the Upper Trinity River Basin is typically very good. The 
water quality criteria are met at most of the monitoring stations. The most 
frequently violated parameter was dissolved oxygen (DO). Violations 
occurred most frequently in the tributaries to the lakes and in the bay and 
cove areas of the lakes during low-flow summer conditions. Occas i ona 1 
violations in sulfates, total dissolved solids, and chlorides were also 
observed in the tributaries. 

The acute toxicity numerical criteria for metals and pesticides in water 
were generally met. Chronic toxicity level s for cadmium, chromium, and 
copper were frequently violated. There were several violations of the 
methoxychlor chronic toxicity criterion. However, the small data base 
available for toxics precludes making general trend observations and 
conclusions. Special studies by the Texas Fish and Wildlife Department and 
the Tarrant County Water Control and Improvement District No. 1 showed PCBs 
and chlordane in the tissues of some aquat i c speci es taken from the Cl ear 
Fork. The PCB and chlordane levels exceeded the Fish and Wildlife 
Department's alert level, but not the U.S. Food and Drug Administration's 
(FDA) action level. 
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Pollutant Loads 

Information on pollutant loads was developed and used in conjunction with 
water quality models to assess wastewater treatment plant effl uent 
requirements. A summary of the point and nonpoint source loads for each of 
the six lake watersheds in the study area is shown in Figures I-I 
through 1-3. 

Wastewater Treatment Plant Effluent Requirements 

To meet water quality objectives for the study area, effluent requirements 
were determined using procedures summarized in Chapter III and described in 
detail in Appendi x D. The projected effl uent requ i rements for wastewater 
treatment plants discharging into the streams in the study area, summarized 
in Table I-I, do not include the level of nutrient removal necessary for 
protection of the area's lakes. The District had anticipated using the 
results of water quality modeling done by the Texas Water Commission (TWC) 
at Eagle Mountain Lake while assessing future effluent requirements for the 
City of Azlej however, at the time of this writing, the results of this 
modeling were not yet available. 

RECOMMENDATIONS AND CONCLUSIONS 

Clear Fork-Weatherford Region 

A regional wastewater system is recommended to provide treatment service to 
the Weatherford, Lake Weatherford, and Hudson Oaks Facility Planning Areas. 
Such a system could be designed, constructed, and operated by the Trinity 
River Authority of Texas, which could serve as the designated management 
agency for providing wastewater treatment to these areas. Weatherford could 
a 1 so serve as the des i gnated management agency for prov i ding wastewater 
treatment to the region. Regardless of which entity serves as the 
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Water Bodyl 

West Fork Trinity 
Martins Branch 
Big Sandy Creek 
Dry Creek 
Vi 11 age Creek 

Town Creek, South Fork, 
Clear Fork 
Walnut Creek 
Ash Creek 
Town Creek and South Fork 
Clear Fork 

TABLE 1-1 

SUMMARY OF RESULTS 

Effluent Requirements 2 
Convention~l Reaeration 
Reaeration Restriction4 

20/15/5 10/3/5 
20/15/5 10/3/5 
20/15/5 10/3/5 
20/15/5 10/3/5 
20/15/5 10/3/5 

10/3/5 5/2/5 
20/15/5 10/3/5 
20/15/5 10/3/5 
10/2/5 
5/2/6 

Method of 
Analysis 

Streeter-Phel ps 5 
Streeter Phel ps 5 
Streeter Phel ps 5 
Streeter Phel ps5 
Streeter Phel ps5 

Streeter Phel ps7 
Streeter Phel ps7 
Streeter Phel ps6 

Qual-Tx7 
Qual-Tx7 

Notes: 1. 
2. 
3. 
4. 

Projections for the municipal discharges at 2005 flows. 
CBOD5/NH3-N/DO. 
Texas reaeration formula used. 

5. 
6. 
7. 

Reaeration coefficient restricted to ka ~ 2/day in an attempt to 
account for pools in the stream. 
No data of calibration. 
Some limited water quality data available. 
One usable data set for calibration. 
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designated management agency for wastewater treatment, each of the 
individual cities would serve as the designated management agency for 
collection of wastewater within its service area. 

The foll owi ng conc 1 us ions have been made concern i ng other commun it i es in 
this region. 

1. Construction of organized wastewater collection and treatment 
systems to serve existing households in Willow Park is not feasible 
at this time without grant assistance. Because such assistance is 
unlikely and because local soil conditions are generally unsuitable 
for on-site wastewater disposal, Willow Park should require 
developers to construct such systems to serve all new development. 
As the popul at i on of Wi 11 ow Park increases, it may become feas i b 1 e 
to extend sewer service to the northern portion of Willow Park from 
the aforementioned regional system. The southern portion of Willow 
Park will probably be served by a wastewater treatment plant 
planned for the Clear Fork Canyon Estates subdivision. 

2. A recommendat i on cannot be made to construct organ i zed wastewater 
collection and treatment facilities within the Annetta North, 
Annetta, or Annetta South Facility Planning Areas. The sparse 
development of these facil ity pl anning areas would result in high 
per-household sewerage costs that would make implementation of 
organized wastewater collection and treatment systems unaffordable 
during the planning period of this study. 

All households within the Annetta North, Annetta, and Annetta South 
Facility Planning Areas are currently served by individual on-site 
wastewater di sposa 1 systems. Di scuss ions with Parker County Health 
Department personnel indicate that maximum-size conventional systems 
or evapotranspiration systems are required throughout these facility 
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planning areas (FPAs) for new installations due to poor soil 
conditions. U.S. Soil Conservation Service maps confirm this and 
indicate that the most soils within these FPAs are unsuitable for 
individual on-site wastewater disposal systems due to slow 
percolation rates, rock, and/or flooding hazards. In view of this, 
these communities should consider requiring developers to construct 
wastewater collection and treatment systems to serve new 
deve 1 opment. The cit i es of Annetta North, Annetta, and Annetta 
South should also monitor population densities within their 
respect i ve fac i 1 ity p 1 anni ng areas to determi ne when it may become 
cost-effective to implement organized wastewater systems. 

3. Currently, the City of Aledo Water and Sewer Development serves most 
of the heavily populated developments within the corporate limits of 
City of Aledo with an organized wastewater collection and treatment 
system. The City of Aledo is aware of the current planning efforts 
underway by the City of Weatherford and the Trinity River Authority 
of Texas to implement a regional wastewater system. The city should 
continue to operate its existing wastewater treatment facility, but 
be aware of poss i bl e future advantages of becomi ng a member of a 
regional wastewater system. 

Eagle Mountain Lake Region 

The following conclusions from Appendix B are presented as a result of water 
qua 1 ity and wastewater fac i 1 ity p 1 anni ng stud i es performed for the Eagl e 

Mountain Lake (EML) Region. 

1. Organized wastewater systems are probably not cost-effective in the 
immediate future for any areas that are presently unsewered. 
However, increased development and/or problems with on-site systems 
could alter this assessment. 
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2. Increasingly stringent effluent requirements, which are necessary to 
protect water supply resources, may require communities such as Azle 
with existing organized systems to seriously consider the diversion 
of sewage flows out of the EML watershed. 

3. Expansion of the existing Azle wastewater treatment plants should be 
in a manner that facilitates ultimate inclusion of phosphorous 
removal and nitrification at all facilities. 

4. Gradual extension of sewerage service into outlying areas could be 
achieved by requiring new housing or commercial developments to 
provide sewage collection systems with cl uster on-site treatment 
facilities with either surface or subsurface land disposal of 
effluent. Surface land disposal systems must have permits from the 
TWC; whereas, subsurface disposal systems are licensed by either the 
District or county depending on proximity to the lake. 

5. An agency should be identified that can guide local interests in 
properly operating and maintaining exi sting on-site systems and/or 
new cluster-type systems. Such an agency coul d poss i b 1 y provi de 
operating and maintenance services such as the pump-out of holding 
tanks and could possibly operate sewage treatment pl ants until a 
public sewer system becomes available. 

Individual Communities Outside of Designated Facility Planning Regions 

Twelve individual communities outside of the designated facility planning 
regions were evaluated for treatment needs. Most of these communities were 
found to be involved already in facility planning. These efforts and 
recommendations are described in Appendix C. 
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Recommended Ongoing Water Quality Management 

It is recommended that Tarrant County Water Control and Improvement District 
No. 1 continue its role in water qual ity management for the study area by 
implementing an ongoing water quality management program. Such a program 
would enable the District and other local agencies with water supply 
responsibilities in the area to accomplish the following: 

1. Develop and implement lake and stream water quality monitoring 
program to supplement state and federal water quality data 
collection. 

2. Review monitoring data as they are received to detect immediate 
problems. 

3. Respond to immediate problems. 
4. Perform annual review of water qual ity data to determine long-term 

trends. 
5. Perform periodic review of water quality standards and provide 

comments to TWC. 
6. Perform annual assessment of monitoring programs and modify as 

needed. 
7. Perform annual assessment of any special studies needed. 
8. Review and comment on appl ications for new and renewed wastewater 

treatment plant permits. Present testimony at hearings, if 
necessary. 

9. Monitor various proposed activities such as construction, 
agricultural operations, and landfills, and comment on the impact of 
such activities on water quality. Present testimony at hearings if 
necessary. 

10. Prepare annual reports describing reservoir water quality conditions 
and watershed activities. 

11. Update watershed plans as required in Section 208 of the Clean Water 
Act, and review and update long-term water quality goals. 

12. Update intensive lake surveys and lake models every 5 to 10 years. 



1-12 

The District is currently developing a detailed work plan for accomplishing 
the above goal sin not only the Cl ear Fork and West Fork watersheds, but 
also in the watersheds of Cedar Creek Reservoir and Richland Chambers 
Reservoi r in East Texas. Water qual i ty management in these two reservo irs 
is intimately linked to water quality in Lake Arlington, because water from 
Cedar Creek Reservoir is pumped to Lake Arlington and the Fort Worth Rolling 
Hills Water Treatment Plant and a pipeline 
Richland Chambers Reservoir to these locations. 
supply lines to Benbrook Lake and possibly Lake 
the future. 

is being constructed from 
Extensions of these water 

Weatherford are planned for 



STUDY OBJECTIVES 

CHAPTER II 

INTROOUCTION 

The Texas Water Development Board and the Tarrant County Water Control and 
Improvement Di stri ct No. 1 are joi ntly sponsori ng the development of a 
regional wastewater plan for a 2,725-square-mile area bounded by the 
drainage areas of Lake Arlington, the Upper West Fork of the Trinity River, 
and the Cl ear Fork of the Tri nity Ri ver. The project has produced a 
feasibility plan for regional wastewater collection, treatment, and disposal 
facilities for the planning area. The planning effort consisted of two 
phases. 

The first phase focused on collecting and evaluating data on the study area 
to develop mathemat i cal models for determi n i ng the wastewater treatment 
needed to protect eXisting water quality and intended uses. The first phase 
also included a feasibility analysis of various treatment plant alternatives 
ava i 1 abl e to meet the treatment objectives. The second phase focused on 
summarizing and presenting information developed in Phase I and presenting 
recommendat ions with regard to poi nt source and nonpoi nt source control 
measures consistent with area-wide water quality goals. 

GENERAL METHODOLOGY 

The Upper Trinity River Basin Water Quality Management Plan was prepared in 
two different phases as indicated above. The primary focus of the study was 
to determine the water uses for the area lakes and the actions required to 
protect those intended uses. 

The study includes an assessment of current and projected study area 
populations and land use patterns and an identification of existing and 
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projected poi nt and nonpoi nt source poll utant loads. The i nformat i on was 

used with historical water quality data, water quality criteria, and 

mathematical simulation models to evaluate wastewater management 

alternatives. 

Facil ity P 1 anni ng a lternat i ves for the study area were developed based on 

projected population trends. Regional wastewater treatment facility 

alternatives were evaluated for those areas most likely to benefit from 

regionalization of the treatment facilities, based on projected water use 

classifications, water quality simulation, and cost analysis. 

More detail ed descri pt ions of methodo 1 ogi es ut il i zed duri ng the course of 

the planning studies required for this project are included in Appendix D. 

STUDY AREA 

The study area boundari es, shown in Figure II -1, represent the dra i nage 

areas of Lake Arlington, the Upper West Fork of the Trinity River, and the 

Clear Fork of the Trinity River. The study area includes portions of 

Archer, Cl ay, Hood, Jack, Johnson, Montague, Parker, Tarrant, Wi se, and 

Young counties. Table II-I shows the many pol itical subdivisions included 

in the study area. The size of the total planning area is 2,725 square 

miles and includes the following lakes and/or reservoirs: 

Lake Arlington 

Lake Weatherford 

Benbrook Lake 

Lake Bridgeport 

Amon Carter Reservoir (affects, but not included in, study area) 

Eagle Mountain Lake 

Lake Worth 
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FIGURE II-I 



TABLE II-I 

POLITICAL SUBDIVISIONS WITHIN PROJECT PLANNING AREA 

Counties: 

Archer 
Clay 
Hood 
Jack 
Johnson 

Cities: 

Aledo 
Alvord 
Annetta 
Annetta North 
Annetta South 
Arlington 
Aurora 
Azle 
Boyd 
Bowie 
Briar 
Bridgeport 
Chico 
Decatur 

Special Districts: 

Bay Landing 

Montague 
Parker 
Tarrant 
Wise 
Young 

Fort Worth 
Hudson oaks 
Joshua 
Lakeside 
Lake Bridgeport 
Lake Worth 
Newark 
Pel ican Bay 
Reno 
Runaway Bay 
Samson Park 
Springtown 
Weatherford 
Willow Park 

Benbrook Water and Sewer Authority 
Central Texas Utilities 
Community Water Supply Corporation 
Fort Worth ISO 
Johnson County FWSD No. 1 
NORTEX Regional Planning Commission 
North Central Texas Council of Governments 
Parker County Utility District 
Tarrant County MUD No. 1 
Tarrant County WCID No. 1 
Trinity River Authority 
Saint Francis Village, Inc. 
West Wise Rural Water Supply District 
Wise County Water Supply District 
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Most of these lakes are existing or proposed water supply reservoirs for the 
region. Figure 11-2 is a one-l ine diagram of the study area showing the 
relative location of the lakes to each other, dischargers into the system, 
water treatment plants, and existing sampling/monitoring stations. The 
major lakes and reservoirs are shown in Figure 11-3. 

STUDY AREA CHARACTERISTICS 

The paragraphs that follow describe the existing and projected 
characteristics of the study area. The information was used to evaluate the 
potential impacts of the facility planning alternatives, to develop criteria 
for discharges into the system, and to determine what if any controls should 
be estab 1 i shed for nonpoi nt sources and on- s ite di sposa 1 systems in the 
watersheds. 

The data presented were developed from two di fferent perspect i ves. The 
first perspective addresses the watersheds for the major lakes/reservoirs in 
the study area. The second perspect i ve addresses the facil ity p 1 ann i ng 
regions identified within the study area. The facility planning regions in 
the Upper Trinity River Basin are identified below and shown in Figure 11-4. 

Clear Fork-Weatherford Facility Planning Region 
Eagle Mountain Lake Facility Planning Region 
North Lake Worth Facility Planning Region 
South Benbrook Lake Facility Planning Region 
Individual Communities Outside of Facility Planning Region 

Areas within the Fort Worth city limits, but also part of North Lake Worth 
and South Benbrook Lake Facility Planning areas, were addressed in the Fort 
Worth Master Plan (in preparation) and are not included in the facility 
planning efforts documented in this report. 
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UPPER TRINITY RIVER BASIN 

WATERSHEDS OF MAJOR 
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LAND USE AND POPULATION ESTIMATES 

Water quality in any natural system is affected by both nonpoi nt source 
pollution and direct discharges into the river, stream, or lake. Nonpoint 
source pollution is a function of land use and precipitation patterns, while 
point source discharges are a function of population trends and activities. 

Land Use Within the Study Area 

The study area is predominantly rural. Only about 3.2% of the area is 
currently developed. Land use was divided into the following major 
categories: 

Urban 
Agriculture 
Pasture 
Forest 

Tab 1 e II -2 summari zes 1 and use withi n the major watersheds. The 1 and use 
percentages were determi ned by superimpos i ng the watershed boundari es onto 
the land use remote sensing data compiled by North Texas State University 
in 1987, based on August 1985 satellite data. 

The 1 and use i nformat i on was incorporated into the water qual i ty 
projections and waste load allocations and methodologies. The recent 
significant increase in urbanization (particularly since 1977, when the last 
land use patterns were developed by the Texas Department of Water Resources) 
has resulted in increased runoff and increased nonpoi nt source load i ngs. 
The projected 1 and use for 2005 cond it ions, based on 2005 popul at i on and 
1980 population densities, is presented in Table 11-3. 



Watershed Watershed 
No. Name 

Lake Arlington 

I I C lea r Fork 

I I I Benbrook Lake 

IV Lake Weatherford 

V Lake Worth 

VI Eagle Mountain Lake 

V I I Lake Bridgeport 

VI I I Amon Carter 
(3) 

Reservoir 

TABLE 11-2 

UPPER TRINITT RIVER BASIN WATERSHEDS 
LAND USE SUMMART 
1985 CONDITIONS 

Land Use (Sq. 
Stream System Urban Agriculture Pasture 

Village Creek 16. 1 30.6 65.7 

C lea r Fork 17.5 13.4 43.2 

Clear Fork 7.8 67.4 194. 1 

Clear Fork 2.0 20. 1 51 .9 

West Fork 4.9 12.3 42.3 

West Fork 23.7 132.2 369.1 

West Fork 24.2 107. 1 558.6 

Big Sandy 1 .2 12 .6 51.2 
into West Fork 

Hi. ) 
Forest Water Total 

27.0 3.6 143 

13.3 1 .6 89 

42.8 7.9 320 

32.3 2.7 109 

29.5 5.0 94 

215 .0 19.0 759 

400.2 20.9 1 1 1 1 

31 . 2 3.8 100 

1. Based on August 1985 Thematic Happer Satellite Data compiled by North Texas State University, 1987 
2. Total area includes intervening drainage area only. 
3. Not in study area, but loads impact study area 



Watershed Watershed 
No. Name 

Lake Arlington 

II Clear Fork 

III Benbrook Lake 

I V Lake lIeatherford 

V Lake Worth 

V I Eagle Mountain Lake 

V I I Lake Bridgeport 

V I II Amon Carter 
(3) 

Reservol r 

TABLE 11-3 

UPPER TRINITY RIVER BASIN WATERSHEDS 
LAND USE SUMMARY 
2005 CONDITIONS 

Land Use (Sq. 
Stream System Urban Agriculture Pasture 

Vi l l age Creek 30.7 29.2 56.9 

Clear Fork 18.2 13.4 42.8 

Clear Fork 22.4 65.9 185.3 

Clear Fork 3.8 19.9 50.9 

lIest Fork 13.5 11 . 4 37.1 

lIest Fork 44. 1 130.2 356.9 

West Fork 30.2 106.5 555.0 

Big Sandy 1 .4 12.6 51.1 
into lIest Fork 

Mi. ) 
Forest lIater Total 

22.6 3.6 143 

1 3 . 1 1 .5 89 

38.4 8.0 320 

31 .8 2.6 109 

26.9 5 . 1 94 

208.8 19.0 759 

398.4 20.9 1 1 1 1 

31 . 1 3.8 100 

1. Projected land use based on extrapolation of existing land uses (Table 11·2) utilizing 2005 populations 
and exitsing population density to project urban area increase and reducing other land uses by 
incremental increase distributing 10% to agriculture, 60% to pasture, and 30% to forest. 

2. Total area includes intervening drainage area only. 
3. Not in study area, but loads impact study area 



II -12 

Population Estimates and Projections 

Population estimates and projections within the study area were based 
primarily on North Central Texas Council of Governments' (NCTCOG) 1987 
population estimates and the 1980 census figures published by the u.s. 
Department of Commerce Bureau of the Census. These est i mates were refi ned 
by information available from the planning regions and cities. Population 
estimates are presented for the watersheds in Table 11-4 and for the 
facility planning regions in Table 11-5. Population estimates were used to 
project future wastewater flows. 

For the purpose of estimating potential on-site disposal system loads into 
the major lakes, the current population within the individual lake 
watersheds was further divided into sewered and unsewered populations. 
Table 11-6 presents the sewered and unsewered population estimates as well 
as the percentage distribution for each of the study area watersheds. The 
sewered population was estimated by adding the populations of all 
incorporated towns served by organ i zed systems, areas served by spec i a 1 
sanitation districts, and areas around specific permitted wastewater 
treatment facilities. The unsewered population was estimated using the 
CDM/Rady Fort Worth 201 Facility Plan to identify the unsewered parts of the 
City of Fort Worth and by count i ng houses on the U. S. Geo 1 ogi c Survey's 
(USGS) 7. 5-degree topographi c maps and on recent aeri a 1 photographs. The 
number of houses was multiplied by NCTCOG's 1986 2.54-person-per-household 
estimate. The 2.54-persons-per-household is a general estimate for the 
entire area. Area-specific numbers were used to estimate populations in the 
individual facility planning regions. 

The percent distribution of sewered and unsewered populations varies from a 
low of 0% to a high of 94% for sewered population and from a low of 6% to a 
hi gh of 100% for unsewered popul at ion. The overall average i nd i cates that 
27% of the population in the study area is unsewered. 



TABLE 11-4 

ESTIMATED AND PROJECTED WATERSHED POPULATIONS 

Watershed 1980 1987 1990 2000 2005 

Lake Arlington 90,500 113,000 123,000 154,000 172,000 

Lower Clear Fork 140,000 166,000 176,000 190,000 195,000 

Lake Benbrook 27,000 40,000 44,500 66,000 78,000 

Lake Weatherford 3,000 3,800 4,200 5,200 5,500 

Lake Worth 15,500 29,000 32,000 41,000 43,000 

Eagle Mountain Lake 44,000 56,000 60,000 74,000 82,000 

Lake Bridgeport 8,800 9,800 10,000 10,900 11,000 

Amon Carter Reservoir 2,800 2,950 3,000 3,270 3,400 

Total 331,600 420,550 452,700 544,370 589,900 



TABLE 11-5 

UPPER TRINITY RIVER BASIN 
WATER QUALITY MANAGEMENT PLAN 

FACILITY PLANNING AREAS 
POPULATION ESTIMATES AND PROJECTIONS 

Facility Planning Area 1980 1987 1990 

Clear Fork/Weatherford 17 ,104 22,180 24,350 

Eagle Mountain Lake 17,173 25,090 28,150 

Small Sewerage Planning Areas(l) 

Alvord 887 1,065 1,141 

Briaroaks 962 1,376 1,553 

Bridgeport 4,008 4,173 4,245 

Chico 945 1,066 1, 121 

Decatur 4,230 4,738 4,885 

Jacksboro 4,164 4,178 4,184 

Joshua 1,757 5,214 5,846 

Lake Bridgeport 325 415 455 

Paradise 388 462 494 

Poo 1 vi 11 e 318 431 475 

Runaway Bay 504 800 930 

Springtown 1,866 2,372 2,590 

1. Includes both town and rural populations. 

2000 2005 

31,600 35,230 
38,335 43,440 

1,394 1,521 

2,145 2,446 

4,479 4,597 

1,296 1,383 

5,634 6,052 

4,203 4,213 

7,965 9.544 

580 642 

599 651 

639 716 

1,350 1,560 

3,312 3,678 



Watershed 

Lake Arlington 
Lower Clear Fork 
Lake 8enbrook 
Lake Weatherford 
Lake Worth 
Eagle Mountain Lake2 

Lake Bridgeport 

Lake Amon Carter2 

Total: 

Total Population: 
Non Study Area 

POl1ulation: 
Total Study Area 

Population: 

TABLE 11-6 

SEWERED AND UNSEWERED 
1987 WATERSHED POPULATIONSI 

Sewered 
Population 

88,100 
155,500 
16,100 

-0-
12,500 
29,600 
4,800 
1,560 

308,160 

420,550 

9,085 

411 ,465 

Unsewered 
Population 

24,900 
10,500 
23,900 
3,800 

16,500 
26,400 
5,000 
1,390 

112,390 

Percent Distribution 
Sewered Unsewered 

78% 22% 
94% 6% 
40% 60% 

0 100% 
43% 57% 
53% 47% 
49% 51% 

53% 47% 
73% 27% 

1. Estimates are based upon 1987 populations of cities and towns, house 
counts, and figures from City of Fort Worth 201 Facilities Plan. 

2. These watersheds include nonstudy area populations. 
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EXISTING AND PROJECTED WATER USE 

Surface Water 

The lakes in the Upper Trinity River Basin are all major water supply 
sources for the study area and downstream populations. Table 11-7 lists the 
lakes with their wholesale water suppliers. The consumptive water use from 
each of the lakes for 1980 and projections for 1990 and 2000 are presented 
in Table 11-8. A brief description of each of the lakes and water uses is 
presented below. 

Lake Arlington. Lake Arlington is located in Tarrant County on State Stream 
Segment No. 0828. Segment 0828 extends from Arlington Dam in Tarrant County 
up to the normal pool elevation of 550 feet that impounds Village Creek. 
It is currently used for contact recreation, publ ic water supply, a high
quality aquatic habitat, power plant cooling, and terminal storage of water 
pumped from Cedar Creek Reservoir by Tarrant County Water Control and 
Improvement District No. 1. Future uses include a continuation of the 
existing uses, as well as terminal storage for water from Richland Chambers 
Reservoi r in East Texas. Although Lake Arl i ngton is owned by the City of 
Arlington, most of the water in the lake is owned by the District. The 
District supplies most of Arlington's water. Water supplied to Lake 
Arlington by the District is brought by pipeline from Cedar Creek. Part of 
the 1 ake' s water is taken by the Tri ni ty River Authority to provi de other 
customers in the mid-cities area. Other water customers include the cities 
of Mansfield and Dalworthington Gardens. 

The watershed for Lake Arlington is 143 square miles and covers portions of 
Johnson and Tarrant counties. The incorporated cities within the watershed 
are Arlington, Burleson, Everman, Fort Worth, Kennedale, Briar Oaks, 
Crowley, Forest Hill, and Joshua. 



Lake 

Lake Arlington 

Lake Benbrook 

Lake Bridgeport 

Eagle Mountain Lake 

Lake Weatherford 

Lake Worth 

TABLE 11-7 

UPPER TRINITY RIVER BASIN LAKES 
WHOLESALE SURFACE WATER SUPPLIERS 

Wholesale Water Suppliers 

City of Arlington 
City of Bedford 
City of Dalworthington Gardens 
City of Mansfield 
Tri nity Ri ver Authori ty Tarrant County Water 

Project 

Benbrook Water and Sewer Authority 
City of Fort Worth 

City of Fort Worth 
TCWCID No. 1 
City of Chico 
City of Decatur 
City of Runaway Bay 
Sid Richardson Scout Ranch 
West Wise Rural WSC 

City of Azle 
City of Fort Worth 
TCWCID No. 1 
City of Reno 
City of Springtown 
Walnut Creek WSC 
Community WSC 
Slay Estates 
Texas Electric Service Company 

City of Weatherford 

City of Fort Worth 
City of River Oaks 
City of Lake Worth 



TABLE 11-8 

UPPER TRINITY RIVER BASIN LAKES 
EXISTING AND PROJECTED CONSUMPTIVE WATER USE 

Eagle 

, 
\ 

Use Arlington Benbrook Bridgeport Mountain Weatherford 

1) 1980 CONSUMPTIVE USES (AC-H) 

Total 
Municipal 19,345 5,771 1,881 9,405 641 

Total Other 4,680 1,396 455 2,275 155 

Total Use 24,025 7,168 2,336 11,681 796 

2) 1990 CONSUMPTIVE USES (AC-H) 

Total 
Municipal 28,930 10,467 2,352 14,112 988 

Total Other 7,868 2,846 640 3,838 269 

Total Use 36,798 13,313 2,992 17 , 950 1,257 

3) 2000 CONSUMPTIVE USES (AC-H) 

Total 
Municipal 36,655 15,709 2,594 17,614 1,238 

Total Other 11 ,098 4,756 785 5,333 375 

Total Use 47,753 20,465 3,380 22,946 1,612 

Worth 

3,313 

802 

4,115 

7,527 

2,047 

9,573 

9,759 

2,955 

12,713 
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Benbrook Lake. Benbrook Lake is located in Tarrant County and is State 
Stream Segment No. 0830. Segment 0830 extends from Benbrook Dam in Tarrant 
County to a pOint 220 yards downstream of U.S. 377 in Tarrant County, up to 
the normal pool elevation of 694 feet that impounds the Clear Fork of the 
Trinity River. The lake is currently used for flood control, conservation 
storage, navigation, contact recreation, municipal water supply, and as a 
high-quality aquatic habitat. Future uses include continuation of the 
existing uses mentioned above, as well as terminal storage for water 
diverted from Cedar Creek and Richland Chambers Reservoirs. 

The lake is owned by the U.S. Government, and is under the jurisdiction of 
the U. S. Army Corps of Engi neers. The major water supply systems for thi s 
watershed are the City of Fort Worth and the Benbrook Water and Sewer 
Authority. 

The total dra i nage area upstream of Benbrook Lake is 429 square mi 1 es and 
covers portions of Johnson, Parker, Hood (minimal), and Tarrant counties. 
The incorporated cities included in this drainage area are Aledo, Annetta, 
Annetta North, Annetta South, Benbrook, Hudson Oaks, Weatherford, and Willow 
Park. 

Lake Bridgeport. Lake Bridgeport is located on the West Fork of the Trinity 
River (State Stream Segment No. 0811). Segment 0811 extends from Bridgeport 
Dam in Wise County to a point immediately upstream of the confluence of Bear 
Hollow in Jack County, up to the normal pool elevation of 836 feet that 
impounds the West Fork of the Trinity River. Lake Bridgeport is currently 
used for contact recreation, public water supply, mining and other 
industrial uses, irrigation, storage, and a high-quality aquatic habitat. 
The 1 ake is owned by the Di stri ct and covers port ions of Wi se and Jack 
counties. Major municipal water rights holders are the District and the 
cities of Bridgeport, Runaway Bay, and Bay Landing. The watershed for Lake 
Bridgeport covers 1,111 square miles. 
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Eagle Mountain Lake. Eagle Mountain Lake is located in portions of Tarrant 

and Wise counties on State Stream Segment No. 0809. Segment 0809 extends 

from Eagle Mountain Dam in Tarrant County to a point 0.6 mile downstream of 

the confluence of Oates Branch in Wise County, up to the normal pool 

elevation of 649.1 feet that impounds the West Fork of the Trinity River. 

Eagl e Mountain Lake is currently used for publ i c water supply, contact 

recreation, power plant cooling, and a high-quality aquatic habitat. The 

reservoir and dam are owned by the District, and major municipal water 

customers include the cities of Fort Worth, Azle, Reno, and Springtown. The 

total drainage area upstream of Eagle Mountain Lake is 1,970 square miles. 

Lake Weatherford. Lake Weatherford is located on the Cl ear Fork of the 

Trinity River (State Stream Segment No. 0832) in Parker County. Segment 

0832 extends from Weatherford Dam in Parker County to a poi nt 1. 9 mi 1 es 

upstream of FM 1707 in Parker County, up to the normal poole 1 evat i on of 

896 feet that impounds the Clear Fork of the Trinity River. Lake 

Weatherford is currently used for publ i c water supply, contact recreat ion, 

power pl ant cool ing, and a high-qual ity aquatic habitat. The City of 

Weatherford owns the lake and is currently its only major municipal user. 

The watershed area is 109 square miles. 

Lake Worth. Lake Worth (State Stream Segment No. 080l) is located in 

Tarrant County on the West Fork of the Trinity River south of Eagle Mountain 

Lake. Segment 0807 extends from Lake Worth Dam in Tarrant County to a point 

2.5 mil es downstream of Eagl e Mountain Dam in Tarrant County, up to the 

normal pool elevation of 594.3 feet that impounds the West Fork of the 

Trinity River. Lake Worth is currently used for public water supply, 

contact recreation, and a high-quality aquatic habitat. The lake is owned 

by the City of Fort Worth, and its major municipal users are the cities of 

Fort Worth and River Oaks. The total drainage area upstream of Lake Worth 

is 2,064 square miles. 



TABLE 11-9 

GROUNDWATER SOURCES FOR MAJOR WATER PRODUCTION FACILITIES 

Watershed 

Arlington 

Benbrook Lake 

Lake Bridgeport 

Eagle Mountain Lake 

Lake Weatherford 

Lake Worth 

Groundwater Source 

Trinity Group used by City of Arlington. 

Trinity Group used by Benbrook Water and Sewer 
Authority and City of Fort Worth. Paluxy Formation 
used by Benbrook Water and Sewer Authority. 

Trinity Group used by City of Fort Worth. 

Trinity Group used by City of Fort Worth. 

Not Applicable. 

Trinity Group Used by City of Fort Worth. 
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Groundwater 

While the bulk of the water supplied to the Upper Trinity River Basin users 
is surface water, there are groundwater resources available and used. 
Tabl e II -9 1 i sts the groundwater sources used in the Upper Tri n ity Ri ver 
Basin. 

WATER QUALITY STANDARDS 

This section discusses the Texas Water Commission's (TWC) Surface Water 
Quality Standards that apply to the waters in the Upper Trinity River Basin. 
The state of Texas develops the standards with the intent to: 

Ma i nta in the qual ity of water in the state cons i stent with pub 1 i c 
health and enjoyment, propagation and protection of terrestrial and 
aquatic life, operation of existing industries, and economic 
development of the state; to encourage and promote development and 
use of regional and area wide wastewater collection treatment, and 
di sposa 1 systems to serve the wastewater d i sposa 1 needs of the 
citizens of the state; and to require the use of all reasonable 
methods to implement this policy. 

The Texas Surface Water Quality Standards are defined in detail in the Texas 
Administrative Code (TAC) Chapter 307. The standards applicable to the 
study are briefly summarized below. 

Classification of Surface Waters 

The major surface waters of the state are classified as segments for 
purposes of water quality management and designation of site-specific 
standards. Classified segments are aggregated by basins. The Trinity River 
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Basin is Segment 0800. The Upper Trinity River Basin consists of 13 
hydrologic units or classified stream segments and one unclassified segment 
(denoted 0800). Each stream segment included in the study area is listed 
below with a brief description. 

Stream Segment Description 
0800 Village Creek - This is an unclassified segment, but for 

the purposes of th is study the segment includes Vi 11 age 
Creek from the Town of Joshua to the point where the creek 
is impounded by Lake Arlington. 

0807 Lake Worth - Th i s segment i ncl udes Lake Worth from Lake 
Worth Dam to a point 2.5 miles downstream of Eagle Mountain 
Dam. 

0808 West Fork Trinity River Below Eagle Mountain Reservoir -
This segment includes the West Fork from a point 2.5 miles 
downstream of Eagle Mountain Dam to Eagle Mountain Dam. 

0809 Eagle Mountain Reservoir - This segment includes Eagle 
Mountain Reservoir and its tributaries from Eagle Mountain 
Dam to a point 0.6 mile downstream of the confluence of 
Oates Branch with the West Fork of the Trinity River. 

0810 West Fork Trinity River Below Bridgeport Reservoir - This 
segment includes the West Fork from a point 0.4 mile 
downstream of the confluence of Oates Branch to Bridgeport 
Dam. 

0811 Bridgeport Reservoir - This segment includes Bridgeport 
Reservoir from Bridgeport Dam upstream to the confluence of 
Bear Hollow. 



11-24 

0812 West Fork Trinity River Above Bridgeport Reservoir - This 
segment includes the West Fork from the confluence of Bear 
Hollow to SH 79 in Archer County. 

0828 Lake Arlington - This segment includes Lake Arlington from 
Lake Arlington Dam to the point where Village Creek becomes 
impounded. 

0829 Clear Fork Trinity River Below Benbrook Lake - This segment 
i ncl udes the Cl ear Fork from the confl uence with the West 
Fork to Benbrook Lake Dam. 

0830 Benbrook Lake - Th is segment includes Benbrook Lake from 
Benbrook Lake Dam to a point 220 yards downstream of 
U.S. 377. 

0831 Clear Fork Trinity River Below Lake Weatherford - This 
segment incl udes the Clear Fork from a point 220 yards 
downstream of U.S. 377 to Lake Weatherford Dam. 

0832 Lake Weatherford - Thi s segment i ncl udes Lake Weatherford 
from Lake Weatherford Dam to the 1 ocat i on where the Cl ear 
Fork becomes impounded by the lake. 

0833 Clear Fork Trinity River Above Lake Weatherford - This 
segment includes the Clear Fork from where the Clear Fork 
becomes impounded by Lake Weatherford to FM 3107 in Parker 
County. 
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General Water Quality Criteria 

The State establ i shes general water quality criteri a that apply to all 
waters of the state and specifically apply to substances attributed to waste 
di scharges or the act i vit i es of man. The general criteri a do not apply to 
those occasions when surface waters exhibit characteristics beyond the 
limits established by these criteria as a result of natural phenomena. The 
general criteria are paraphrased below. 

Aesthetic Parameters. 

1. Concentrations of taste- and odor-produci ng substances shall not 
interfere with the production of potable water by reasonable water 
treatment methods, impart unpalatable flavor to food fish including 
shellfish, result in offensive odors arising from the waters, or 
otherwi se interfere with the reasonable use of the water in the 
state. 

2. Surface water shall be essentially free of floating debris and 
suspended soli ds that are conducive to produc i ng adverse responses 
in aquatic organisms or of putrescible sludge deposits or sediment 
layers that adversely affect benthic biota or any' lawful uses. 

3. Surface waters shall be essentially free of settleable solids 
conducive to changes in flow characteristics of stream channels or 
the untimely filling of reservoirs, lakes, and bays. 

4. Surface waters shall be maintained in an aesthetically attractive 
condit i on. 

5. Waste discharges shall not cause substantial and persistent changes 
from ambient conditions of turbidity or color. 
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6. There shall be no foaming or frothing of a persistent nature. 

7. Surface waters shall be rna i nta i ned so that oi 1, grease, or related 
residue will not produce a visible film of oil or globules of grease 
on the surface or coat the banks or bottoms of the watercourse. 

Radiological Parameters. Radioactive materials shall not be discharged in 
excess of the amount regulated by Texas Regulations for Control of 
Radiation. 

Toxic Parameters. Surface waters shall not be toxic to man, or to 
terrestrial or aquatic 1 ife. Additional standards requirements for toxic 
materials are specified in a later section of this report. 

Nutri ent Parameters. Genera11 y app 1 i cab 1 e criteri a for nitrogen, 
phosphorous, carbon, and trace elements cannot be established because 
sufficient information on nutrient cycling in Texas waters and cause-effect 
relationships between nutrient concentrations and water quality is not 
presently available. Site-specific nutrient criteria and/or permit 
limitations, where appropriate, will be established as information becomes 
available and after public participation and proper hearing. Nutrients from 
permitted discharges or other controllable sources shall not cause excessive 
growth of aquatic vegetation that impairs an existing or deSignated use. 

Temperature. Temperature in industrial cool ing 1 ake impoundments and all 
other surface water in the state shall be maintained so as not to interfere 
with the reasonable use of such waters. Numerical temperature criteria have 
not been specifically established for industrial cooling lake impoundments, 
which in most areas of the state contribute to water conservation and water 
quality objectives. With the exception of industrial cooling impoundments, 
temperature elevations due to discharges of treated domestic (sanitary) 
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effluent, and designated mixing a maximum temperature differential (rise 

over ambient) are established: fresh water streams - 50 F; fresh water lakes 

and impoundments - 30 F; tidal river reaches, bays, and gulf waters - 40 F in 

fall, winter, and spring and 1.50 F in summer (June, July, and August). 

Additional temperature criteria (expressed as maximum temperatures) for the 

classified segments in the study are specified in the numerical criteria 

section. 

Dissolved Oxygen for Unclassified Waters. Unc 1 ass ifi ed waters that are 

perennial or support perennial aquatic life are designated for the specific 

uses that are exi st i ng or characteri st i c of those waters. In instances 

where little or no information is available to assess those uses, the waters 

will be preliminarily assumed to have a limited aquatic life use and 

associated criteria, as defined in TAC §307.7 (relating to site-specific 

uses and criteria). Upon administrative or regulatory action by the 

Commission that affects a particular unclassified water body, the 

characteri st i cs of the affected water body wi 11 be rev i ewed to determi ne 

which aquatic 1 ife uses are appropriate. Additional uses so determined 

will be indicated in public notices for discharge applications. Uses that 

are not applicable throughout the year in a particular unclassified water 

body will be assigned and protected for the seasons in which such uses 

occur. Initial determinations of use will be considered prel iminary, and 

in no way preclude redetermination of use in publ ic hearings conducted by 

the Commission under the provisions of the Texas Water Code. 

Antidegradation. Nothing in the general criteria shall be construed or 

otherwi se uti 1 i zed to supersede the requi rements rel at ing to 

antidegradation. 

Dissolved Oxygen for Unclassified Waters. Intermittent streams, 

unclassified streams, and unclassified dead-end barge and ship canals will 

maintain a 24-hour mean dissolved oxygen concentration of 3.0 mg/l, unless 
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this level of protection is not technologically achievable with advanced 
treatment, as defined in the current TWC Continuing Planning Process 
Document, or unless no uses for the waters are expected that would require 
this concentration. A 24-hour mean of 2.0 mg/l dissolved oxygen will be 
required except in extraordinary circumstances. Absolute minimum dissolved 
oxygen concentrations at any time shall be 1.5 mg/l. EXisting uses, 
including significant aquatic life uses created by perennial pools, will be 
maintained in conformance with the provisions relating to antidegradation. 
Seasonal uses or protection of downstream uses may require a higher 
dissolved oxygen concentration. In these cases, the higher dissolved oxygen 
level will be maintained in the seasons in which the use occurs, if the 
higher level can be achieved with advanced treatment, no discharge, or other 
approved control measure. Uses for intermittent streams may include such 
seasonal uses as contact and noncontact recreation, navigation, agricultural 
and industrial raw water supply, and aquatic life uses. Uses for 
unclassified dead-end barge and ship canals may include navigation, contact 
(where not prohibited) and non contact recreation, industrial water supply, 
and aquatic life uses. 

Bacteria. A fecal coli form cri teri on of not more than 200 bacteri a per 
100 ml shall apply to all water bodies not specifically listed for numerical 
criteri a. App 1 i cat i on of thi s criteri on shall be in accordance with s ite
specific uses and criteria. 

Antidegradation 

EXisting uses will be maintained and protected. No activities subject to 
regulatory action that would cause significant degradation of waters 
exceeding fishable/swimmable quality will be allowed unless it can be shown 
to the Commission's satisfaction that the lowering of water qual ity is 
necessary for important economic or social development. For details on the 
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antidegradation policy and implementation of the policy, refer to 
TAC §307.6. 

Toxic Materials 

Water in the state shall not be acutely toxi c to aquat i c 1 ife except in 
small zones of initial dilution at discharge pOints. Water in the state 
with designated or existing aquatic life uses shall not be chronically toxic 
to aquatic life except in mixing zones and below critical low-flow 
conditions. Water in the state shall be maintained to preclude adverse 
toxic effects on human health resulting from contact recreation, consumption 
of aquatic organisms, or consumption of drinking water after reasonable 
treatment. 

Permitted discharges or other controllable sources shall not cause maximum 
contaminant levels for public drinking water supplies, as established in the 
Federal Safe Drinking Water Act, to be exceeded after reasonable treatment 
by a water supply plant. Table 11-10 presents the finished water standards 
from the EPA, Texas Department of Health, and the City of Fort Worth. 
Numerical criteria have been established for those specific toxic substances 
for which adequate toxicity information is available and that have the 
potential for exerting adverse impacts on the waters of the state. 
Numerical criteria appl icable to toxic substances in the study area are 
presented in Table II-II. Additional details of the toxic material criteria 
and implementation of the criteria are presented in TAC §307.6. 

Site-Specific Uses and Numerical Criteria 

Uses and numerical criteria are established on a site-specific basis for 
classified segments and may also be applied to some unclassified waters. 



PRIMARY STANDARDS 
Heavy Metals 
Arsenic 
Barium 
Cadmium 
Chromium 
Lead 
Mercury 
Selenium 
Silver 

Organics 
Endrin 
Lindane 
Methoxychlor 
Toxaphene 
2,4-0 
2,4,5-TP Silvex 

Bacteriological 
Coliform Organisms 

SECONDARY STANDARDS 

Heavy Metals 
Copper 
Iron 
Manganese 
Zinc 

Other 
Chloride 
Sulfate 
Total Dissolved 
Solids 

TABLE 11-10 

DRINKING WATER STANDARDS 

EPA and Texas 
Department of Health 

Standards 
(mg/l) 

0.05 
1.0 
0.01 
0.05 
0.05 
0.002 
0.01 
0.05 

0.0002 
0.004 
0.1 
0.005 
0.1 
0.01 

1.0 (a) 

1.0 
0.3 
0.05 
5.0 

300 
300 

1000 

City of Fort 
Holly Water 
Treatment 

Pl ant 
(mg/l) 

<0.02 
0.06 

<0.01 
0.02 
0.01 

<0.0002 
<0.01 
<0.01 

NO 
NO 
NO 
NO 
NO 
NO 

O(a) 

0.02* 
0.14* 
0.02* 
0.01* 

44 
29 

248 

Source: City of Fort Worth Water Department 

Worth Standards 
Rolling Hills 

Water Treatment 
Pl ant 
(mg/l) 

<0.02 
0.03 

<0.01 
0.02 
0.01 

<0.0002 
<0.01 
<0.01 

NO 
NO 
NO 
NO 
NO 
NO 

O(a) 

0.01* 
0.20* 
0.02* 
0.01* 

26 
36 

157 

NO Not found at the minimum amount of the substance that can be detected by 
the EPA-approved method used 

* - Four-quarter average 
(a) - Organisms per 100 milliliters 



Parameter 

Aldrin 
Arsenic 
Cadmium 
Chlordane 
Chlorpyrifas 
Chromium (Tri) 
Chromium (Hex) 
Copper 
Cyanide 
DDT 
Demeton 
Dieldrin 
Endosulfan 
Endrin 
Guthion 
Heptachlor 
Lindane 
Lead 
Mal athion 
Mercury 
Methoxychlor 
Mirex 
Ni cke 1 
PCBs (total) 
Parathion 
Pentachlorophenol 
Selenium 
Silver 
Toxaphene 
Zinc 

TABLE II-ll 

CRITERIA FOR SPECIFIC TOXIC MATERIALS 

Fresh Water 
Acute Criteria 

(ug/l) 

3.0 
360 
32.2 

2.4 
0.083 

1679 
16 
18.5 
45.78 

1.1 

2.5 
0.22 
0.18 

0.52 
2.0 

77.5 

2.4 

1370 
2.0 
0.065 

12.26 
260 

3.78 
0.78 

113 

Fresh Water 
Chronic Criteria 

(ug/l) 

190 
1.1 
0.0043 
0.041 

200 
11 
12.36 
10.69 
0.0010 
0.1 
0.0019 
0.056 
0.0023 
0.01 
0.0038 
0.08 
3.02 
0.01 
0.012 
0.03 
0.001 

152.3 
0.014 
0.013 
7.74 

35 
0.49 
0.0002 

102.4 

Note: Acute toxicity exerts short-term lethal impacts. Chronic toxicity 
exerts sublethal detrimental effects over an extended period such as growth 
impairment and reduced reproduction. 
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Parameters for which numerical standards have been developed include 
chlorides, sulfates, total dissolved solids, dissolved oxygen, pH, fecal 
coliform bacteria, and temperature. 

Numerical standards and water use classification in the present Texas 
Surface Water Quality Standards, as well as the 1985 and 1987 Standards, are 
shown in Tables II-12, II-13, and II-14, respectively. It is apparent that 
very 1 itt 1 e change has occurred in the numeri cal standards and water uses 
for the stream segments in the Upper Trinity River Basin over the 7-year 
period being evaluated. 

The existing water quality in the Upper Trinity River Basin segments is 
good, and each segment is classified for contact recreation, high-qual ity 
aquatic habitat, and public water supply. The state's definitions of these 
classifications are provided below. 

Contact Recreation. Contact recreation activities are those that involve 
significant risk of ingestion of water, including wading by children, 
swimming, water skiing, diving, and surfing. 

Public Water Supply. Segments designated for public water supply are those 
known to be used, or exhibiting characteristics that would allow them to be 
used, as the supply source for community and noncommunity water supply 
systems, as defined by regulations promulgated pursuant to the Safe Drinking 
Water Act (42 USC 300f, et seg.). 

Aquatic Ufe Subcategories. The establishment of numerical criteria for 
aquatic life is highly dependent on desired use, sensitivities of usual 
aquatic communities, and local physical and chemical characteristics. Four 
subcategories of use are established. They include limited-quality, 
intermediate-quality, high-quality, and exceptional-quality aquatic habitat. 
The aquatic life categories attempt to recognize the natural variability of 



TABLE 11-12 

CURRENT TEXAS SURFACE YATER QUALITY STANDARDS 
UPPER TRINITY RIVER BASIN 

Segment Yater Uses 1 

Number Segment Name A B C D 

0807 Lake Yorth CR H PS 
0808 Yest Fork Trinity River Below CR H PS 

Eagle Mountain Reservoir 
0809 Eagle Mountain Reservoir CR H PS 
0810 Yest Fork Trinity River Below CR H PS 

Bridgeport Reservoir 
0811 Bridgeport Reservoir CR H PS 
0812 West Fork Trinity River Above CR H PS 

Lake Bridgeport 

0828 Lake Arlington CR H PS 
0829 Clear Fork Trinity River Below CR H PS 

Benbrook Lake 
0830 Benbrook Lake CR H PS 
0831 Clear Fork Trinity River Below CR H PS 

Lake Weatherford 
0832 Lake Weatherford CR H PS 
0833 Clear Fork Trinity River Above CR H PS 

Lake Yeatherford 

Source: 
lClass A: 

Texas Water Commission SURFACE WATER QUALITY STANDARDS 
Recreation (CR - Contact Recreation) 

Class B: Aquatic Life (H - High Quality) 
Class C: Domestic Yater Supply (PS - Public Water Supply) 
Class D: Other 

2Chlorides: Annual average not to exceed this value. 
3Sulfate: Annual average not to exceed this value. 
4Total Dissolved Solids: Annual average not to exceed this value_ 
50issolved Oxygen: 

CL 2 SO 3 4 TDS4 

(mgtl) (mgtl) (mgt I ) 

100 100 500 
100 100 500 

75 75 300 
100 100 500 

75 75 300 
100 100 500 

100 100 300 
100 100 500 

75 75 300 
100 100 500 

100 100 500 
125 125 750 

D05 pH Fecal 6 Temp7 

(mgtl) (S _U _ ) Coliform (oF) 

5_0 6_5-9_0 200 91 
5_0 6_5-9_0 200 91 

5.0 6.5-9.0 200 94 
5.0 6.5-9.0 200 90 

5.0 6.5-9.0 200 90 
5.0 6.5-9.0 200 88 

5.0 6.5-9.0 200 95 
5.0 6.5-9.0 200 93 

5.0 6.5-9.0 200 93 
5.0 6.5-9.0 200 90 

5.0 6.5-9.0 200 93 
5.0 6.5-9.0 200 95 

6Fecal Coliform: For contact recreation l fecal coliform content shaLL not exceed 200 colonies per 100 ml as a geometric mean based on 

a representative sampLing of not less than five samples colLected over not rnore than thirty days. 

7Temperature: Not to exeed this value. 
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1985 TEXAS SURFACE WATER QUALITY STANDARDS 
UPPER TRINITY RIVER BASIN 

Segment Water Uses 1 

Number Segment Name A B C D 

0807 Lake Worth CR H PS 
0808 West Fork Trinity River Below CR H PS 

Eagle Hountain Reservoir 
0809 Eagle Hountain Reservoir CR H PS 
0810 West Fork Trinity River Below CR H PS 

Bridgeport Reservoir 
0811 Bridgeport Reservoir CR H PS 
0812 West Fork Trinity River Above CR H PS 

Lake Bridgeport 
0828 Lake Arlington CR H PS 
0829 Clear Fork Trinity River Below CR H PS 

Benbrook Lake 
0830 Benbrook Lake CR H PS 
0831 Clear Fork Trinity River Below CR H PS 

Lake Weatherford 
0832 Lake Weatherford CR H PS 
0833 Clear Fork Trinity River Above CR H PS 

Lake Weatherford 

Source: 
1Class A: 

Texas Water Commission SURFACE WATER QUALITY STANDARDS 
Recreation (CR - Contact Recreation) 

Class B: Aquatic Life (H - High Quality) 
Class C: Domestic Water Supply (PS - Public Water Supply) 
Class D: Other 

2Chlorides: Annual average not to exceed this value. 
3Sulfate: Annual average not to exceed this value. 
4Total Dissolved Solids: Annual average not to exceed this value. 
SOissolved Oxygen: 

Cl2 SO 3 4 1OS4 

(mgtl) (mgtl) (mgtl) 

100 100 500 
100 100 500 

75 75 300 
100 100 500 

75 75 300 
100 100 500 

100 100 300 
100 100 500 

75 75 300 
100 100 500 

100 100 500 
125 125 750 

005 pH Fecal 6 Temp7 
(mgt I ) (S_U_) Col iform (oF) 

5_0 6_5-9_0 200 91 
5_0 6_5-9_0 200 91 

5_0 6_5-9_0 200 94 
5.0 6.5-9.0 200 90 

5.0 6.5·9.0 200 90 
5.0 6.5-9.0 200 90 

5.0 6.5·9.0 200 95 
5.0 6.5-9.0 200 93 

5.0 6.5-9.0 200 93 
5.0 6.5-9.0 200 90 

5.0 6.5-9.0 200 93 
5.0 6.5-9.0 200 95 

6Fecal coliform: For contact recreation, fecal coliform content shall not exceed 200 colonies per 100 ml as a geometric mean based on 
a representative sampling of not less than five samples collected over not more than thirty days. 

7Temperature: Not to exeed this value. 
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1981 TEXAS SURFACE WATER QUALITY STANDARDS 
UPPER TRINITY RIVER BASIN 

Segment Water Uses1 

Number Segment Name A B C 0 

0807 Lake Worth CR H PS 
0808 West Fork Trinity River Below CR H PS 

Eagle Mountain Reservo;r 
0809 Eagle Mountain Reservoir CR H PS 
0810 West Fork Trinity River Below CR H PS 

Bridgeport Reservoir 
0811 Bridgeport Reservoir CR H PS 
0812 West Fork Trinity River Above CR H PS 

Lake Bridgeport 
0828 Lake Arlington CR H PS 
0829 Clear Fork Trinity River Below CR H PS 

Benbrook Lake 
0830 Benbrook lake CR H PS 
0831 Clear Fork Trinity River Below CR H PS 

Lake Weatherford 
0832 Lake Weatherford CR H PS 
0833 Clear Fork Trinity River Above CR H PS 

Lake Weatherford 

Source: 
lClass A: 

Texas Water Commission SURFACE WATER QUALITY STANDARDS 
Recreation (CR - Contact Recreation) 

Class B: Aquatic Life (H - High Quality) 
Class C: Domestic Water Supply (PS - Public Water Supply) 
Class 0: Other 

2Chlorides: Annual average not to exceed this value. 
3Sulfate: Annual average not to exceed this value. 

4Total Dissolved Solids: Annual average not to exceed this value. 
5Dissolved Oxygen: 

CL 2 SO 3 4 TDS4 

(mg/l) (mg/l) (mg/l) 

100 100 500 
100 100 500 

75 75 300 
100 100 500 

75 75 300 
100 100 500 

100 100 300 
100 100 500 

75 75 300 
100 100 500 

100 100 500 
125 125 750 

DOS pH Fecal6 Temp7 

(mg/l) (S.U. ) Coliform (oF) 

5.0 6.5-9.0 200 91 
5.0 6.5-9.0 200 91 

5.0 6.5-9.0 200 94 
5.0 6.5-9.0 200 90 

5.0 6.5-9.0 200 90 
5.0 6.5-9.0 200 90 

5.0 6.5-9.0 200 95 
5.0 6.5-9.0 200 93 

5.0 6.5-9.0 200 93 
5.0 6.5-9.0 200 90 

5.0 6.5-9.0 200 93 
5.0 6.5-9.0 200 95 

6Fecal Coliform: For contact recreation, fecal coliform content shalL not exceed 200 colonies per 100 ml as a geometric mean based on 
a representative sampling of not less than five samples collected over not more than thirty days. 

7Temperature: Not to exeed this value. 
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natural variabil Hy of aquatic community requirements and local 
environmental conditions. Table 11-15 lists dissolved oxygen criteria for 
the aquatic life subcategories for fresh water. 

SUMMARY 

The project described in this document focused on development of a 
feasibility plan for regional wastewater collection, treatment, and disposal 
facilities for the Upper Trinity River Basin planning areas. The land use 
and population estimates presented in this chapter are used in the next 
chapter to develop nonpoint and point source load estimates and projections. 
The surface water quality standards establish water quality goals and 
objectives to be protected by appropriate water use and wastewater treatment 
and disposal and against which to compare the potential impact of the 
various wastewater treatment and disposal alternatives. 



Aquatic 
Life 
Use Freshwater 

Subcategory mean/minimum 

Exceptional 6.0/4.0 

High 5.0/3.0 

Intermediate 4.0/3.0 

Limited 3.0/2.0 

TABLE 11-15 

DISSOLVED OXYGEN CRITERIA 
AQUATIC LIFE SUBCATEGORIES 

Dissolved 
Oxygen 

Criteria, mgLl Aguatic 
Freshwater 
in Spring Habitat 

mean/minimum Characteristics 

6.0/5.0 Outstanding 
Natural 
Variability 

5.5/4.5 Highly 
diverse 

5.0/4.0 Moderately 
diverse 

4.0/3.0 Uniform 

Life Attri butes 

Sens it i ve 
Species Diversity 

Abundant Exception-
ally High 

Present High 

Very low Moderate 
abundance 

Rare Low 

Source: 1988 Texas Surface Water Qual i ty Standards, Texas Water Commi ss i on, Apri 1 
1988. 

Note: Dissolved oxygen means are applied as an average over a 24-hour period. 

Da il y mi ni mum are not to extend beyond 8 hours per 24 -hour day. Lower d i sso 1 ved 
oxygen minimum may apply on a site-specific basis. 

Spri ng cri teri a to protect fi sh spawn i ng peri ods are app 1 i ed duri ng that port i on of 
the first half of the year when water temperatures are 63.00 F to 73.00 F. 



CHAPTER III 

WATER QUALITY ASSESSMENT 

INTRODUCTION 

This chapter addresses the existing and projected water quality in the Upper 
Trinity River planning area. The water quality assessment consists of a 
revi ew of hi stori ca 1 water qual i ty and development of models to project 
water quality in the planning area lakes and streams. Each of the elements 
of the water quality assessment is discussed and summarized below. Detailed 
hi stori ca 1 water quality data are presented in Appendi x E. The 
methodologies used in developing the lake and stream models are presented in 
Appendix D. 

HISTORICAL WATER QUALITY 

Water Quality Monitoring Stations 

Water quality monitoring of the streams and lakes in the Upper Trinity River 
Basin has been conducted for many years by various federal, state, and local 
agencies. Data collected from 1980 through 1987 were used to assess 
hi stori ca 1 water qual ity for thi s study. Agenci es that have performed 
water quality monitoring or studies in this area include: the U.s. 
Geological Survey, the Texas Water Commission, the Fort Worth Water 
Department, the Texas Parks and Wildlife Department, the Texas Department of 
Health, and the Tarrant County Water Control and Improvement District No.1. 
Data collected by other agencies (e.g., cities at their water treatment 
plant intakes), private firms, or state universities exist, but have not 
been included in this study. 

Intensive water quality surveys were performed for this study by Alan 
Plummer and Associates, Inc., in association with Tarrant County Water 
Control and Improvement District No.1, the City of Arlington's Pierce-Burch 



I II-2 

Water Treatment Plant laboratory, and the Trinity River Authority's Central 
Regional Wastewater Treatment Plant laboratory. The intensive surveys were 
performed on Lake Worth (7/14/87), Walnut Creek (7/28/87), Lake Bri dgeport 
(7/31/87 and 8/11/87), Benbrook Lake (7/15/87 and 8/12/87), Clear Fork below 
Lake Weatherford (7/8/87), Town Creek in Weatherford, Texas, (7/8/87), South 
Fork (7/8/87), and Lake Weatherford (8/3/87 and 8/17/87). The stream 
surveys measured dissolved oxygen, temperature, specific conductance, and pH 
through the course of one day at one site above any point source 
dischargers, the point source discharge, and several sites downstream of the 
dischargers. Samples were collected at each site and analyzed for nutrients 
and biochemical oxygen demand. The lake surveys involved sampling the lake 
at three to five locations on the lake where measurements of dissolved 
oxygen, temperature, specific conductance, and pH were taken at five foot 
verticle intervals. If a thermocline was noted, measurements were taken at 
one foot intervals in the region of greatest change. Samples were collected 
just below the surface and near the bottom and analyzed for a wide range of 
chemical parameters. 
Appendix D. 

The i ntens i ve surveys are exp 1 a i ned in deta i 1 in 

A listing of the water quality monitoring stations used in the historical 
water quality assessment is presented in Table III-I. The table shows the 
stream segment in which the station is located (see Chapter II for a 
description of stream segments), the agency responsible for the station, the 
station number and location, and the data reporting period. The stations 
are located on Figures 111-1 through 111-6. 

Some of the sampl ing stations were monitored continuously over the 7-year 
period evaluated, while other stations were sampled only periodically or 
discontinued during the study period. Some stations were used as intensive 
surveys sites and samples were collected over a period of only a few days. 
The parameters analyzed at the stations varied. However, most sampl ing 
stations did include the basic physical and chemical water qual ity Table 



Stream segment 

0800 

Vi llage Creek 

Q..!!..QL 

Lake Worth 

TABLE 111-1 

WATER QUALITY SAMPLING AND MONITORING STATIONS 
IN THE UPPER TRINITY RIVER BASIN 

Station 

location 
symbol' ,2 

S5 
® 

CD 

® 
Lih 

Station 

0800_1710 
0800_1720 

0800_1760 

0800 _ 1770 

0801-0100 

0804_5400 

location 

At I H - 20 in Arlington 
At U _ S _ 287 southwest 
of Arl ington 
Oak Grove-Rendon Road 
northwest of Rendon 
(fM 1187) 
At Rendon Road 
southwest of Arlington 

Mid lake near dam 

Lake Worth above 
Fort Worth, Texas 

Data 
reporting 
period 

1/8/80 - 6/21/85 
1/21/80 6/14/85 

1/21/80 6/14/85 

1/21/80 - 6/14/85 

2/28/80 - 8/28/87 

9/8/80 - 5/10/84 

lReporting Agencies: 2Station location symbols refer to 
Figures 111-1 through 111-6_ 

() Texas Water Commission 

DUnited States Geological Survey 

o For'~ Worth Water Department 

[] Alan Plummer and Associates, Inc. 



Stream segment 

0807 (continued) 

0808 

West Fork of Trinity 
River-Lake Worth to 
Eagle Mountain Dam 

!U!.Q.2. 

Eagle Mountain 
Reservoir 

TABLE 111-1 

WATER QUALITY SAMPLING AND MONITORING STATIONS 
IN THE UPPER TRINITY RIVER BASIN 

(continued) 

Station 

location Station location 
s ymbo l 1 • Z 

W A-6 Lake Worth 

~ 
A-7 Lake Worth 
A-8 Lake Worth 
A-9 Lake Worth 

[j] A-l0 Lake Worth 

<0 F - 1 7 Lake Worth 

~ F - 19 Casino Beach at Lake 
Worth 

@ 0808_0100 At TenMile Bridge 

<$Y F - 18 At TenMile Bridge 

(]) 0809_0010 At right end of dam 

® 0809.0100 Mid lake near dam 

Data 
reporting 
period 

7/14/87 
7/14/87 
7/14/87 
7/14/87 

7/14/87 

1/Z/80 - lz/24/87 

1/20/80 - 12/24/87 

4/8/80 8/4/87 

1/2/80 12/Z4/87 

7/29/86 8/4/87 
5/14/80 8/28/87 

'Reporting Agencies: 2Station location symbols refer to 
Figures 111-1 through 111-6_ 

() Texas ~8ter Commission 

UUni ted States Geological Survey 

o For~. Worth Water Department 

Il ALAn Plummer and Associates, Inc. 



Stream segment 

0809 (continued) 

TABLE 111-1 

WATER QUALITY SAMPLING AND MONITORING STATIONS 

IN THE UPPER TRINITY RIVER BASIN 

(continued) 

Station 
Location 

symbol 1 ,2 

® 

3 

~ 
6) 
0 

Station 

0809.0200 

0809.0220 

0809.0230 

0809.0240 

0809.0250 

0809.0260 

0809.0300 

0809.0310 

0809.0320 

0809.0330 

Location 

Outer Dozier Slough 

Cove 

Mid Dozier Slough Cove 

Inner Oozier SJ ough 

Cove 

Outer Ash Creek Cove 

Mid Ash Creek Cove 

Inner Ash Creek Cove 

Near Texas Electric 

Outer Walnut Creek 

Cove 

Mid Walnut Creek Cove 

Inner Walnut Creek 

Cove 

Data 
reporting 

period 

7/29/86 8/4/87 

7/29/86 8/4/87 

7/29/86 8/4/87 

7/29/86 8/4/87 

7/29/86 8/4/87 

7/29/86 8/4/87 

7/29/86 8/4/87 

7/29/86 8/4/87 

7/29/86 8/4/87 

7/29/86 8/4/87 

1Reporting Agencies: 2Station location symbols refer to 

Figures 111-1 through 111-6. 

() Texas Water Commission 

Dunited States Geological Survey 

o Fort Worth Water Department 

[] Alan Plummer and Associates, Inc. 



Stream segment 

~ (continued) 

TABLE 111·1 

WATER QUALITY SAMPLING AND MONITORING STATIONS 

IN THE UPPER TRINITY RIVER BASIN 

(continued) 

Station 

location 
symbol 1 ,2 

~ 
0 

3 
@ 
@ 

8 
0 
0 

~ 

Station 

0809.0400 

0809.0410 

0809.0420 

0809.0430 

0809.0500 

0809.0510 

0809.0520 

0809.0530 

0809.0600 

0809.0610 

F·20 

location 

Near Cole Subdivision 

Near Scotty's Camp 

Outer Old Ranch Cove 
Inner Old Ranch Cove 

Near Indian Creek Cove 

Outer I nd ian C-reek 

Cove 

Mid Indian Creek Cove 

Inner Indian Creek 

Cove 

Near Newark Beach 

Mid Darrett Creek Cove 

Near dam 

Data 
reporting 
period 

7/29/86 8/4/87 

7/29/86 8/4/87 

1/27/87 8/4/87 

1/27/87 8/4/87 

7/29/86 8/4/87 

7/29/86 8/4/87 

7/29/86 8/4/87 

7/29/86 8/4/87 

7/29/86 8/4/87 

7/29/86 8/4/87 

1/2/80 . 12/24/87 

1Reporting Agencies: 2Station location symbols refer to 

Figures 111·1 through 111·6. 

() Texas Water Commission 

DUni ted States Geological Survey 

<:>Fort Worth Water Department 

[] Alan Plummer and Associates, Inc. 



Stream segment 

0809 (continued) 

Tributaries of 
Eagle Mountain 
Reservoir 

TABLE 111-1 

WATER QUALITY SAMPLING AND MONITORING STATIONS 
IN THE UPPER TRINITY RIVER BASIN 

(continued) 

Station 
location 
symbol 1 • 2 

0 

Station 

0809_0700 

location 

Near Fort Worth ISO 
Outdoor Learning 

Center 

8 0800_505 Briar Creek at FM 730 
0800.510 Walnut Creek at 

FM 1542 

3 0800.515 Ash Creek at SH 199 
0800.520 Dozier Creek at 

FM 1220 

3 0800.525 Indian Creek at FM 718 
0800.530 Darrett Creek at 

unnamed road inc i ty 

0 0800.5225 Gi lmore Branch at 
FM 1220 

Data 
reporting 

pe r i od 

7/29/86 - 8/4/87 

2/24/87 7/1/87 
2/24/87 8/4/87 

2/24/87 8/4/87 
2/24/87 7/1/87 

2/24/87 7/1/87 
2/24/87 7/1/87 

2/24/87 4/2/87 

lReporting Agencies: 2station location symbols refer to 
Figures 111-1 through 111-6. 

() Texas Water Commission 

DUni ted States Geological Survey 

<:> Fort Worth Water Department 

[] Alan Plummer and Associates, Inc. 



Stream segment 

0809 (continued) 

TABLE 111-1 

WATER QUALITY SAMPLING AND MONITORING STATIONS 
IN THE UPPER TRINITY RIVER BASIN 

(continued) 

Stat ion 

location 
s ymbo l 1 .2 

~ 

§ 

~ 

~ 

~ 

Station 

A-32 

A - 33 

A - 34 

A-35 

A-36 

location 

Walnut Creek at 
bridge southwest of 
Springtown WWTP 
Walnut Creek at 
bridge northeast, of 
Springtown IIIITP 
Walnut Creek at 
FM 2257 
lIalnut Creek at 
FM 1540 
lIalnut Creek at 
FM 730 

Data 
reporting 
period 

7/28/87 

7/28/87 

7/28/87 

7/28/87 

7/28/87 

lReporting Agencies: 2station location symbols refer to 
Figures 111-1 through 111-6. 

() Texas lIater Commission 

QUnited States Geological Survey 

o Fort Worth Water Department 

[] Alan Plummer and Associates, Inc. 



Stream segment 

0810 

West Fork Trinity -
Eagle Mountain Lake 
Headwater to 
Bridgeport Dam 

0811 

Lake Bridgeport Dam 

TABLE 111-1 

WATER QUALITY SAMPLING AND MONITORING STATIONS 
IN THE UPPER TRINITY RIVER BASIN 

(continued) 

Station 
location 
symbol 1 • 2 

~ 

3 

§ 
M 
CD 
0 

Station 

0810_0010 

0810_0050 
0810_0100 

0811.0001 
0811.0100 
0811.0200 

0804_3000 

A - 1 
A-2 

Location 

West Fork Trinity 
River at Van Meter 
Bridge 
At SH 114 east of Boyd 
At fM 730 northeast 
of Boyd 

At left end of dam 
Mid lake near dam 
At confluence with 
West Fork Arm 
Near dam 

Lake Bridgeport 
Lake Bridgeport 

Data 
reporting 
period 

7/30/86 - 8/4/87 

(NO DATA) 
4/8/80 - 1/14/87 

(NO DATA) 
5/14/80 8/28/87 
5/14/80 - 9/4/80 

1/9/80 - 5/7/84 

7/13/87 - 8/11/87 
7/13/87 

1Reporting Agencies: 2Station location symbols refer to 
Figures 111-1 through 111-6_ 

() Texas Water Commission 

DUnited States Geological Survey 

o Fort Worth Water Department 

rl AlAn Plummer and Associates, Inc. 



Stream segment 

Qll.l (continued) 

QllL 

West Fork Trinity 
River above Lake 
Bridgeport 

0828 

Lake Arlington 

TABLE 111-1 

WATER QUALITY SAMPLING AND MONITORING STATIONS 
IN THE UPPER TRINITY RIVER BASIN 

(continued) 

Stat i on 
location 
symbol l ,2 

rn 

0 

9 

§ 

Station 

A-3 
A-4 
A-5 

0812_0100 

0828.0001 

0828.0050 
0828.0100 
0828.0200 
0828.0300 

Location 

Lake Bridgeport 
Lake Bridgeport 
Lake Bridgeport 

At SH 59 northeast 
Jacksboro 

In pump house at 
right end of dam 
Near TESCO Outfall 
Mid lake near dam 
In Henderson's Cove 
At mid lake 

of 

Data 
reporting 

period 

7111/87 8/11/87 
7/13/87 8/11/87 
7113/87 

12/12/80 - 1114/87 

7/9/84 - 12/30/87 

9/11/84 - 9/8/86 
5116/80 - 5/12/83 
NO DATA -_ .. 
4110/84 - 2/24/86 

lReporting Agencies: 2Station location symbols refer to 
Figures 111-1 through 111-6. 

() Texas Water Commission 

~United States Geological Survey 

o Fort lIorth lIater Department 

rl AlAn Plummer nnd AssociAtPS, Inc. 



Stream segment 

~ (continued) 

TABLE 111·1 

WATER QUALITY SAMPLING AND MONITORING STATIONS 
IN THE UPPER TRINITY RIVER BASIN 

(continued) 

Station 
location 
symbol I, 2 

0 

ill 

& 
~ 

LLh 
£ 
dh 
& 
& 
& 

Stat i on 

0828.0400 

0804.9200 

Location 

Near center of lake, 

off end of Bowman 
Springs Road 

AC 

At 

BC 

BL 

CC 

DC 

EC 

EL 

FC 

lReporting Agencies: 2Stat i on location symbols 

Data 
reporting 
period 

7/10/84 . 9/8/86 

2/5/80 8/28/87 

2/5/80 8/28/87 

2/5/80 8/28/87 

2/5/80 8/28/87 

2/5/80 8/28/87 

2/5/80 8/28/87 

2/5/80 8/28/87 

2/5/80 8/28/87 

2/5/80 8/28/87 

refer to 
Figures I I I . 1 through r I I ·6. o Texas Water Commission 

D Uni ted States Geological Survey 

o Fort Worth Water Department 

n AI an Plummer and Associ~t('s, 1 nc. 



Stream segment 

0829 

Clear fork Trinity 

TABLE 111-1 

WATER QUALITY SAMPLING AND MONITORING STATIONS 
IN THE UPPER TRINITY RIVER BASIN 

(continued) 

Station 

location Station locat i on 
symbol 1 ,2 

0 0829.0050 At Rogers Road in 
River-West fork Trinity fort Worth 
River Confluence in {} 0829_0100 At Bryant-Irvin Road 
Benbrook Dam in fort Worth 

~ f - 10 General Dynamics 
Recreation Area 

<D> f - 11 Overton Park 

<D> f - 12 Como Drainage 

~ f - 13 Colonial Golf Course 

Data 
reporting 

period 

(NO DATA) 

4/8/80 - 2/28/86 

1/16/80 - 12/24/87 

1/16/80 12/24/87 

1/16/80 12/24/87 

1/16/80 12/24/87 

1Reporting Agencies: 2Station location symbols refer to 
Figures 111-1 through 111-6_ 

() Texas ~ater Commission 

DUnited States Geological Survey 

o Fort Worth lIater Department 

[] Alan Plummer and Associates, Inc_ 



TABLE 111-1 

WATER QUALITY SAMPLING AND MONITORING STATIONS 
IN THE UPPER TRINITY RIVER BASIN 

Stream segment 

0829 (continued) 

0830 

Benbrook Reservoi r 

lReporting Agencies: 

Station 
Location 

symbol l ,2 

13> 
~ 
<G> 

ill 

0 
0 

() Texas Water Commission 

6uni ted States Geological Survey 

o Fort Worth Water Department 

[] ALan PLummer and Associates, Inc. 

Station location 

F - 14 Colonial Cafeteria 

F - 15 Fort Worth Zoo 

F - 16 Forest Lake 

0804_7000 Clear Fork Near 
Benbrook, Texas 

0830_0001 In intake structure 
of dam 

0830.0100 Mid lake near dam 

Data 
reporting 
period 

1/16/80 12/24/87 

1/16/80 12/24/87 

1/16/80 12/24/87 

1/13/81 - 7/26/82 

(NO DATA) 

2/28/80 - 9/17/86 

2Station location symbols refer to 
Figures 111-1 through 111-6_ 



Stream segment 

0830 (continued) 

TABLE 111-1 

WATER QUALITY SAMPLING AND MONITORING STATIONS 
IN THE UPPER TRINITY RIVER BASIN 

Station 
location 
s ymbo 11 • 2 

{9 

~ 

0 
0 

0 

0 

0 

0 

Station 

0830.0600 

0830.0605 

0830.0610 

0830.0615 

0830.0700 

0830.0705 

0830.0710 

0830.0715 

locat i on 

At Pipeline Cove 
18 feet deep 
At Pipeline Cove 
16 feet deep 
At Pipeline Cove 
9 feet deep 
At Pipeline Cove 
2 feet deep 

In Boat Ramp Cove 
9 feet deep 
In Boat Ramp Cove 
6 feet deep 
In Boat Ramp Cove 
5 feet deep 
In Boat Ramp Cove 
1 feet deep 

Data 
reporting 
period 

4/16/85 6/3/85 

4/16/85 6/3/85 

4/15/85 6/5/85 

4/16/85 6/3/85 

4/23/85 6/3/85 

4/16/85 6/3/85 

4/15/85 6/5/85 

4/16/85 6/3/85 

1Reporting Agencies: 2Station location symbols refer to 
Figures 111-1 through 111-6. 

() Texas Water Commission 

UUni ted States Geological Survey 

o Fort Worth Water Department 

[] Alan Plummer and Associates, Inc. 



Stream segment 

~ (continued) 

TABLE 111·1 

WATER QUALITY SAMPLING AND MONITORING STATIONS 

IN THE UPPER TRINITY RIVER BASIN 

Station 

location 
symbol 1 ,2 

o 
o 
o 
o 

ffi 
ill 
ill 
ffi 
ill 
ill 

Stat i on 

0830.0800 

0830.0805 

0830.0810 

0830.0815 

0804.6500 

In 

13 

In 

10 

In 

6 

In 

2 

AC 

AL 

BC 

CR 

DC 

location 

Rotenone Cove 

feet deep 

Rotenone Cove 

feet deep 

Rotenone Cove 
feet deep 

Rotenone Cove 
feet deep 

Data 
reporting 

period 

4/16/85 6/3/85 

4/16/85 6/3/85 

4/15/85 6/5/85 

4/16/85 6/3/85 

2/5/80 7/26/82 

2/5/80 7/26/82 

2/5/80 7/26/82 

215/80 7/26/82 

CL2/5/80 • 7/26/82 

2/5/80 . 7/26/82 

'Reporting Agencies: 2Station location symbols refer to 

Figures III·' through 111·6. 

() Texas ~ater Commission 

6United States Geological Survey 

o Fort Worth Water Department 

[J Alan Plummer and Associates, Inc. 



Stream segment 

0830 (continued) 

Tributaries of 
Benbrook Reservoir 

TABLE 111-1 

WATER QUALITY SAMPLING AND MONITORING STATIONS 
IN THE UPPER TRINITY RIVER BASIN 

Station 
location 
symbol 1 ,2 

~ 
I!!l 
[]] 

~ 

(]) 

0 
0 

0 
<0 
0 

Station 

A - 16 
A - 1 7 

A - 18 

A - 19 

F-7 

F-8 

F-9 

F - 1 

F-2 

F-3 

Locat ion 

Benbrook Reservoir 
Benbrook Reservoir 

Benbrook Reservoi r 

Benbrook Reservoir 

Benbrook Reservoir 
near dam 
Benbrook Reservoir 

Benbrook Reservo; r 
near dam 

Longhorn Park 

Rocky Creek 

Mustang Creek 

Data 
reporting 

period 

7/15/87 8/12/87 
7/15/87 8/12/87 

7/15/87 

7/15/87 - 8/12/87 

8/4/86 11/15/87 

8/4/86 12/15/87 

1/16/80 - 12124/87 

8/4/86 12/15/86 

8/4/86 8/11/87 

8/4/86 12/15/87 

1Reporting Agencies: 2Station location symbols refer to 
Figures 111-1 through 111-6_ 

() Texas Water Commission 

UUnited States Geological Survey 

o Fort Worth Water Department 

Il ALan Plummer And Associates, Inc. 



Stream segment 

0830 (continued) 

!l..!!.ll 

Clear Fork Trinity 
River-Benbrook 
Reservoir Headwater 
to Weatherford 

TABLEI 111-1 

WATER QUALITY SAMPLING AND MONITORING STATIONS 
IN THE UPPER TRINITY RIVER BASIN 

(continued) 

Station 

location 
symbol 1 • 2 

<9 
0 
0 

0 

Station 

F-4 

F - 5 

F - 6 

0831.0100 

location 

Beaf Creek 

Clear Fork 

D ut c h Branch 

At U. S. 377 
southeast of 
Aledo 

8/4/86 

8/4/86 

8/4/86 

4/8/80 

Data 
reporting 
period 

12/15/87 

11/15/87 

8/11/87 

- 3/13/85 

LLh 0804.5850 Clear Fork near 10/20/80 - 8/23/82 

1Reporting Agencies: 

() Texas Water Commission 

DUnited States Geological Survey 

o Fort Worth Water Department 

[] Alan Plummer and Associates, Inc. 

Weatherford, Texas 

2Station location symbols refer to 
Figures 111-1 through 111-6. 



TABLEI 111-1 

~ATER QUALITY SAMPLING AND MONITORING STATIONS 
IN THE UPPER TRINITY RIVER BASIN 

(continued) 

Stream segment 

0831 (continued) 

Tributaries of the 
Clear Fork 

1Reporting Agencies: 

Station 
location 
symbol 1 ,2 

~ 

~ 
~ 

@] 

~ 
[] 

[Q] 

~ 

~ 
~ 

() Texas Yater Commission 

DUnited States Geological Survey 

<:>Fort ~orth ~ater Department 

[] Alan PLummer and Associates, Inc. 

Station Location 

A-26 

A - 27 
A-28 

A-29 

A-30 
A-31 

A-20 

A-21 

A-22 
A-23 

Clear Fork below Lake 
~eatherford 

Clear Fork below I H - 2 0 
C lea r Fork above 
confluence wit h 
South Fork 
Clear Fork 1 _ 5 mi l es 
west of Aledo 
Clear Fork at FM 5 
Clear Fork downstream 
of Turkey Creek 

Town Creek in 
~eatherford, Texas 
Town Creek upstream of 
the ~eatherford ~~TP 
Town Creek at I H - 20 
Town Creek at Center 
Point 

2Station location symbols refer to 
Figures 111-1 through 111-6_ 

Data 
reporting 
period 

7/8/87 

7/8/87 
7/8/87 

7/8/87 

7/8/87 
7/8/87 

7/8/87 

7/8/87 

718/87 

7/8/87 



Stream segment 

~ (continued) 

Qlll. 

Lake Weatherford 

TABLE 111-1 

WATER QUALITY SAMPLING AND MONITORING STATIONS 
IN THE UPPER TRINITY RIVER BASIN 

(continued) 

Station 
location 
symbol l ,2 

~ 

~ 

0 

0 

~ 12 

m 14 
5 

Station 

A-24 

A-25 

0832_0010 

0832_0100 

A - 11 
A-12 
A - 13 
A - 14 
A - 15 

location 

Underwood Branch at 
Center Point 
South Fork at FM 5 

In pump house 
upstream from end 
of dam 
Mid lake near dam 

La ke Weatherford 
Lake Weatherford 
Lake Weatherford 
Lake Weatherford 
Lake Weatherford 

Data 
reporting 
period 

7/8/87 

7/8/87 

(NO DATA) 

12/16/81 - 9/11/82 

8/3/87 8/17/87 
8/3/87 
8/3/87 8/17/87 
8/3/87 
8/3/87 8/17/87 

lReporting Agencies: 2Station location symbols refer to 
Figures 111-1 through 111-6_ 

() Texas Water Commission 

DUnited States Geological Survey 

<:>Fort Worth Water Department 

Il Alan Plummer ~nrl Associates, Inc. 



Stream segment 

0833 

Clear Fork Trinity 
River above Lake 
Weatherford 

TABLE 111-1 

WATER QUALITY SAMPLING AND MONITORING STATIONS 
IN THE UPPER TRINITY RIVER BASIN 

(continued) 

Station 
location Station 

symbol 1 ,2 

o 0833-0100 

location 

At FM 41 northeast of 
Weatherford 

Data 
report;ng 

period 

4/8/80 - 3/13/86 

1Reporting Agencies: 2Stat~on location symbols refer to 
Figures 111-1 through 111-6_ 

() Texas Water Commission 

DUnited States Geological Survey 

o Fort Worth Water Department 

[] Alan Plummer and Associates, Inc. 
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Alan Plummer and AIIIIociatea, Inc. i:1I 

LEGEND 
MONITORING AGENCIES o TEXAS WA lER COMMISSION 

D UNllED STAlES GEOLOGICAL SURVEY 
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FIGURE III-2 

UPPER TRINITY RIVER BASIN WATER QUALITY 
MONITORING STATIONS FOR LAKE WORTH 

AND THE CLEAR FORK OF THE TRINITY RIVER 
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MONITORING AGENCIES o 1EXAS WA 1ER COMMISSION 

2::, UNllED 51A 1ES ClECIl.OGICAl. SURVEY o CITY OIF FT. 'MlR"tH WA 1ER DEPT. 

o ALAN PWIIMER AND ASSOC~ INC. 

. ... . S1UDY MEA BOUNDMY 

DENTON CO. 

~ Aurora"', 

Eagle Mtn. 
Lake @ 

R en 0 --r:r7' 

Ash 

~ /
(b(b . / cl( / . 

FIGURE III-3 

) 

15 

UPPER TRINITY RIVER BASIN WATER QUALITY 
MONITORING STATIONS FOR EAGLE MT. RESERVOIR 

AND THE WEST FORK OF THE TRINITY RIVER 
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Weatherf~rd 

Annetta 

I...EGWIl 
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FIGURE III-4 
UPPER TRINITY RIVER BASIN WATER QUALITY 

MONITORING STATIONS FOR LAKE WEATHERFORD 
AND THE CLEAR FORK OF THE TRINITY RIVER 



~--------------- Alan p~ummer and M8OCiatell, Ino. i! - ....... 
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UPPER TRINITY RIVER BASIN WATER QUALITY 
MONITORING STATIONS FOR LAKE BENBROOK 

AND THE CLEAR FORK OF THE TRINITY RIVER 
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UPPER TRINITY RIVER BASIN WATER QUALITY 
MONITORING STATIONS FOR LAKE BRIDGEPORT 
AND THE WEST FORK OF THE TRINITY RIVER 

Lake 
Bridgeport 



111-27 

parameters: DO, pH, temperature, fecal coli form, and nitrogen and 
phosphorous series. 

Numerical Criteria for Nontoxic Materials 

The State of Texas has establ i shed numeri ca 1 water quality criteri a for 
chlorides, sulfates, total dissolved solids, dissolved oxygen, pH, fecal 
coliforms, and temperature for the waters of the state. Numerical criteria 
are developed based on the intended use of the stream or water body and 
hi stori ca 1 water quality. The current numeri ca 1 criteri a for each of the 
stream segments in the study area presented in Table 11-12. 

Water qual ity data were summarized for each monitoring station and by 
segment over the reporting period of 1980 through 1987. The water quality 
data summary for each segment was then compared with the numerical criteria 
of the current Texas Surface Water Quality Standards. 

A summary of the water quality data for each segment is presented in 
Table III-2 for the following parameters: temperature, dissolved oxygen, 
pH, chlorides, sulfates, fecal col iform, and total dissolved sol ids. An 
overall geometric mean for fecal coliform for each segment was not 
determined, but by examining the water quality data summary for each 
monitoring station and segment and by referring to the 1986 State of Texas 
Water Quality Inventory, the segments that were in violation of the 
numeri ca 1 cri teri a for fecal col iforms coul d be determi ned. The Texas 
Water Quality Inventory for 1986 was also referred to when no data were 
available for total dissolved solids. 

Water quality data for each monitoring station are presented in Appendix E. 
The water quality for each segment is briefly summarized in the following. 



TABLE 111-2 

SUMMARY OF STANDARD WATER QUALITY PARAMETERS BY SEGMENT 
UPPER TRINITY RIVER BASIN 

Fecal 
Stream Sample Temp DO pH Cl S04 coliform TDS 
segment measurement (oC) (mg/l) (mg/l) (mg/l) (mg/l) (#1100 ml) (mg/l) 

M2I 

Lake Worth Number of samples 175 15 178 180 14 65 5 
Minimum 6_0 4.5 7.3 8.0 10.0 1.0 170.0 
Maximum 32.2 11.8 8.7 46.0 22.7 600.0 384.0 
Average 20.2 7.9 8.3 44.8 23.7 217.0 

0808 

West Fork of Trinity River Number of samples 93 31 95 100 32 79 13 
-Lake Worth to Eagle Minimum 5.0 1.8 7.1 15.0 3.9 1.0 210.0 
Mountain Dam Maximum 31.1 12.9 9.7 71.9 60.0 800.0 384.0 

Average 19.2 8.7 8.1 42.2 24.1 277.2 

0809 

Eagle Mountain Reservoir Number of samples 434 343 436 288 193 187 179 
Minimum 4.4 1.9 6.5 12.0 3.9 1.0 124.0 
Maximum 35.8 14.6 9.7 207.0 145.0 3200.0 1424.0 
Average 22.3 9.0 8.2 43.3 27.0 318.6 



Stream 
segment 

QJllQ 

West Fork Trinity River 
-Eagle Mountain Lake 
Headwater to Bridgeport Dam 

0811 

Lake Bridgeport Dam 

0812 

West Fork Trinity River 
above Lake Bridgeport 

TABLE 111-2 

SUMMARY OF STAMDARD WATER QUALITY PARAMETERS BY SEGMEMT 
UPPER TRIMITY RIVER BASIM 

(continued) 

Sample Temp DO pH Cl 
measurement (oC) (mg/l) (mg/ l) (mg/l) 

Number of samples 37 37 34 37 
Minimum 6_6 5_6 6_9 14_5 
Maximum 29_2 13_5 8_2 230_0 
Average 17_7 8_5 7-1 83_2 

Number of samples 22 16 15 14 
Minimum 8_5 5-1 7_4 18_0 
Maximum 34_0 11.3 8.6 36.0 
Average 25.1 7.6 8.2 26.8 

Number of samples 20 19 19 20 
Minimum 5.2 2.5 5.8 14.0 
Maximum 30.4 11.7 8.2 1080.0 
Average 16.9 7.4 7.3 174.9 

Fecal 
S04 coliform TDS 

(mg/ l) (11/100 ml) (mg/l) 

37 33 11 
6_6 10_0 252_0 

230_0 41000_0 764_0 
58-1 577 _1 

14 6 5 
3.0 1.0 134.0 

23.0 40.0 216_0 
14_8 172.6 

20 17 
4.0 10.0 

710.0 92000.0 
152.8 



Stream 
segment 

0828 

Lake Arlington 

ill2 

Clear Fork Trinity River 
Confluence in Benbrook Dam 

0830 

Benbrook Reservoir 

TABLE 111-2 

SUMMARY OF STANDARD WATER QUALITY PARAMETERS BY SEGMENT 
UPPER TRINITY RIVER BASIN 

(continued) 

Sample Temp DO pH Cl 
measurement (oC) (mg/l) (mg/l) (mg/l) 

Number of samples 386 377 358 145 
Minimum 0_0 4.3 7.1 14.5 
Maximum 37.5 13.1 9.3 31.0 
Average 22.2 8_2 8_2 20_2 

Number of samples 516 29 539 543 
Minimum 0.6 4.7 6.9 14.0 
Maximum 34.4 16.2 9.0 93.0 
Average 21.1 9.7 8.0 37.7 

Number of samples 270 161 171 151 
Minimum 5.6 5.7 7.1 17.0 
Maximum 36.7 11.8 8.8 58_0 
Average 21.6 8.8 8.2 32.5 

Fecal 
S04 coliform TDS 

(mg/l) (#1100 ml) (mg/l) 

145 164 201 
10.7 1.0 3.0 
39_0 316.0 309.0 
26.9 193.0 

29 422 6 
4.3 1.0 174.0 

100.0 21000.0 236.0 
31.2 197_2 

77 94 27 
12.0 1.0 167.0 
37.5 250.0 231.0 
24.4 191.0 



Stream 
segment 

0831 

Clear Fork Trinity River 
-Benbrook Reservoir 
Headwater to Weatherford 

Ql!E 

Lake Weatherford 

Q§ll 

Clear Fork Trinity River 
above Lake Weatherford 

TABLE 111-2 

SUMMARY OF STANDARD WATER QUALITY PARAMETERS BY SEGMENT 
UPPER TRINITY RIVER BASIN 

(continued) 

Sample Temp DO pH C1 
measurement (oC) (mgtl) (mgtl) (mgtl) 

Number of samples 44 43 41 32 
Minimum 5_5 2_8 6_9 10.0 
Maximum 33.0 12.0 9_4 78.0 
Average 20.2 7.3 7.7 39.4 

Number of samples 12 12 12 4 
Minimum 10.9 6.8 7.2 17.0 
Maximum 31-0 11-9 8.5 48.0 
Average 26.7 7.9 8.1 32.8 

Number of samples 19 19 16 19 
Minimum 5.7 4.7 7.2 19.0 
Maximum 31-0 11-7 8.5 158.0 
Average 17.6 8_4 7_7 109.0 

Fecal 
S04 coliform TDS 

(mgtl) (#/100 ml) (mgtl) 

32 19 12 
5.0 11-0 132.0 

104_0 7000.0 430.0 
37.9 311-3 

4 4 
18.0 14.0 
37.0 136.0 
27.3 

19 16 
5.0 20.0 

168.0 35000.0 
78.6 769.0 
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Segment 0807 - Lake Worth. Several violations of the dissolved oxygen 

criteria occurred in this segment, but 

of the other water quality parameters. 

primarily found in Lake Worth near the 

no other violations occurred in any 

The dissolved oxygen violations were 

dam. 

Segment 0808 - West Fork of Trinity River, Lake Worth to Eagle Mountain 

Dam. Occasional dissolved oxygen, pH, and fecal coliform criteria were 

violated near the Ten Mile Bridge within the segment. 

Segment 0809 - Eagle Mountain Reservoir. Occasional violations of the total 

dissolved solids criteria were measured at many of the monitoring stations 

with i n th is segment. Di sso 1 ved oxygen, ch 1 ori de, and temperature criteri a 

were also frequently violated at several monitoring stations. Monitoring 

stat ions i n shall ow bays or coves where water has a tendency to become 

stagnant appeared to be the 1 ocat ions where a majority of the vi 01 at ions 

occurred. In addition, typical concentrations in the areas where the 

violations occurred were often elevated above typical values found in the 

rest of the segment. 

Segment 0810 - West Fork of Trinity River, Eagle Mountain Lake Headwater to 

Bridgeport Dam. Numerical criteria for chlorides, sulfates, total dissolved 

solids, and fecal coliforms were violated on occasion. The violations 

usually occurred near the Van Meter Bridge and along FM 730. 

Segment 0811 - Lake Bridgeport Dam. The water quality within this segment 

is very good. Only isolated occurrences of temperature criteria violations 

have been seen near the reservoir dam. 

Segment 0812 - West Fork Trinity River Above Lake Bridgeport. Dissolved 

oxygen, pH, chloride, sulfate, fecal coliform, and total dissolved solids 

criteria were occasionally violated within this segment. The violations 

were observed at the monitoring stations near SH 59. Poor water qual ity, 
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especially low dissolved oxygen levels and high levels of total dissolved 
solids, chlorides, and sulfates, is not uncommon in this segment in the hot 
summer months when the river flow is low and sluggish. 

Segment 0828 - Lake Arl ington. Occasional viol ations occurred within thi s 
segment when numerical criteria for temperature, dissolved oxygen, pH, fecal 
coliform, and total dissolved solids were exceeded by the measured values at 
several monitoring stations. Violations typically took place at stations 
near the dam and in coves or bays in the lake. 

Segment 0829 - Clear Fork of Trinity River, West Fork Trinity River 
Confluence in Benbrook Dam. Violations of temperature, dissolved oxygen, 
and fecal coliform criteria occasionally occurred within this segment. 
Also, elevated levels of these parameters that were in excess of typical 
values found in this segment were occasionally measured. Typically, 
violations took place in reaches of the Clear Fork of the Trinity River near 
the City of Fort Worth. 

Segment 0830 - Benbrook Reservoir. The water quality in this segment was 
genera 11y very good. Infrequent vi 01 at ions of the temperature criteri a 
were observed in the reservoir near the dam. 

Segment 0831 - Clear Fork of Trinity River, Benbrook Reservoir Headwater to 
Lake Weatherford. Occasional violations of temperature, dissolved oxygen, 
pH, sulfate, fecal coliform, and total dissolved solids criteria took place 
within this segment. Typically, the violations occurred in the reach along 
U.S. 377 or near IH 20. Most of the violations were the result of poor 
water qual i ty duri ng the summer months when the ri ver fl ow was low and 
sluggish. 
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Segment 0832 - Lake Weatherford. The water qual i ty is characteri st i ca 11 y 
very good within this segment. No violations of the numerical criteria were 
recorded at any of the monitoring stations within this segment. 

Segment 0833 - Clear Fork Trinity River Above Lake Weatherford. Dissolved 
oxygen, chloride, sulfate, fecal col iform, and total dissolved sol ids 
criteria were occasionally violated within this segment. The violations 
typically occurred on the Clear Fork near FM 51. 

Concl us ions 

The water quality within the Upper Trinity River Basin is generally very 
good. Only a small percentage of violations occurred based on the total 
number of samples collected. In some segments, there were no violations, 
and sometimes there were as few as one or two viol ations. Temperature, 
dissolved oxygen, fecal coliforms, and total dissolved solids were the most 
frequently violated parameters within the segments. 

Viol ations, when observed, typically occurred in rivers or tri butaries of 
1 akes and in coves or bays of 1 akes. Vi 01 at ions occurri ng in ri vers and 
tri butari es of 1 akes frequently were the result of 1 ow- flow condit ions 
during the warm summer months. This low-flow condition contributed 
primarily to low dissolved oxygen concentrations and higher concentrations 
of chlorides, sulfates, and total dissolved solids. Violations occurring in 
lakes typically took place in coves or shallow bays sheltered from the wind. 
In these areas, there is a minimal amount of mixing by the wind, there is 
essentially no flow, and the water becomes stagnant. 

Segments 0811 (Lake Bridgeport Dam), 0830 (Benbrook Reservoir), 0832 (Lake 
Weatherford) had the fewest number of violations within the basin. 
Segment 0832 had no violations, while segments 0811 and 0830 had very 
infrequent violations of the temperature criteria. It should again be noted 
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that the water quality was summarized over the period of 1980 through 1987. 
Violations of the state criteria within the Upper Trinity River Basin are 
not necessarily indicative of the existing water quality. Some water 
qual ity problems that resulted in violations in the early portion of the 
report i ng peri od may have already been resolved. Other areas, such as 
rivers and streams, where the water quality is basically a function of flow, 
may continually be in violation of the state criteria during the summer 
months. 

Nutrients 

The nutri ents of pri mary concern in the water quality assessment include 
nitrogen and phosphorus. The nitrogen series consists of total Kjeldahl 
nitrogen (organic plus ammonia), ammonia, nitrites, and nitrates. The 
phosphorous series includes total phosphorous and dissolved 
orthophosphorous. 

Nutrients are necessary for the growth and reproduction of algae. They can 
be related to the eutrophication level in a lake. To assess the potential 
environmental ramifications of various wastewater treatment alternatives, 
nutrient levels were used as input to the water quality models developed. 
Background nutrient levels and nutrient input from point and nonpoint 
sources relate to the existing and projected chlorophyll "a" levels. 

The summary for nutrient levels measured in each of the stream segments in 
the study area is presented in Table III-3. Nutrient levels at each of the 
monitoring stations in the Upper Trinity River Basin are included in 
Appendix E. 



Stream 
segment 

0807 

lake lIorth 

Ql!2§. 

lIest Fork of Trinity River 
-lake lIorth to Eagle 
Mountain Dam 

~ 

Eagle Mountain Reservoir 

(1) Mg/l as N (2) Mg/l as P 

TABLE 111-3 

SUMMARY OF NUTRIENT lEVELS BY SEGMENT 
UPPER TRINITY RIVER BASIN 

,------- --------
N03-N 

Sample TKN Amm-N N02-N N03-N and 
measurement (1) ( 1 ) (1 ) ( 1 ) N02-N 

(1) 

Number of samples 4 13 4 13 

Minimum .85 0.01 .002 0.01 
Maximum 1. 70 0.31 .003 0.19 
Average 1. 14 0.145 .00225 0.041 

Number of samples 13 32 13 32 
Minimum 1. 1 0 0.01 0.001 0.01 
Maximum 7.70 0.92 0.05 1. 71 
Average 3.28 0.12 0.01 0.19 

Number of samples 186 194 182 63 
Minimum 0.1 0.01 .001 0.01 
Maximum 11.9 0.78 .21 1.2 
Average 2.8 0.09 .01 0.25 

-----------
Dissolved 

Total Ortho-
Phosphorus Phosphorus 

(2) (2) 

13 13 

0.01 0.01 
0.10 0.03 

0.035 0.01 

32 32 
0.01 0.01 
8.80 0.29 
0.35 0.03 

193 192 
0.01 0.01 
0.90 0.5 
0.07 0.03 



TABLE 111-3 

SUMMARY OF NUTRIENT lEVELS BY SEGMENT 
UPPER TRINITY RIVER BASIN 

(continued) 

------
N03-N Dissolved 

Stream Sample TKN Amm-N N02-N N03-N and Total Or tho-
segment measurement (1) (1 ) (1 ) (1) N02-N Phosphorus Phosphorus 

( 1 ) (2) (2) 

0810 

West Fork Trinity River Number of samples 13 37 13 37 37 37 
-Eagle Mountain lake Minimum 0_61 0_01 _001 0_01 0_04 0_01 
Headwater to Bridgeport Dam Maximum 16_8 LOO .070 5_01 0.50 0.38 

Average 4.62 0.12 .020 0.37 0.20 0.07 

ill! 

lake Bridgeport Dam Number of samples 8 17 7 17 17 17 
Minimum 0.81 0.01 .002 0.02 .01 0.01 
Maximum L23 0.12 .002 0.20 0.04 0.02 
Average 0.95 0.06 .002 0_4 0.02 0.01 

Qlli. 

West Fork Trinity River Number of samples 20 20 20 20 
above lake Bridgeport Minimum 0.02 0_02 0.04 0.01 

Maximum 0.29 L 19 0.74 0.12 
Average 0.10 0.25 0.25 0.03 

(1) Mg/ l as N (2) Mg/l as P 



TABLE 111-3 

SUMMARY OF NUTRIENT lEVELS BY SEGMENT 
UPPER TRINITY RIVER BASIN 

(continued) 

N03-N Dissolved 
Stream Sample TKN Amm-N N02-N N03-N and Total Or tho-
segment measurement (1 ) (1) ( 1 ) (1 ) N02-N Phosphorus Phosphorus 

( 1 ) (2) (2) 

0828 

lake Ar l i ngton Number of samples 48 92 58 88 67 114 51 
Minimum 0.40 0.0 .01 0.0 .01 0.00 0.00 
Maximum 1.90 10.0 .05 0.8 .40 0.30 0.10 
Average 0.79 0.48 .01 0.1 . 11 0.03 0.01 

0829 

Clear Fork Trinity River Number of samples 6 29 5 26 29 23 
Confluence in Benbrook Dam Minimum 0.07 0.02 .01 0.02 0.01 0.01 

Maximum 2.82 0.95 .02 0.49 0.32 0.05 
Average 1.16 0.15 .02 0.17 0.07 0.02 

0830 

Benbrook Reservoir Number of samples 59 59 37 41 23 84 54 
Minimum 0.02 0.001 .001 .002 .01 .003 .001 
Maximum 8.5 .56 .10 .79 .29 .54 .12 
Average 1.70 0.04 .02 0.08 .12 .08 .03 

(1) Mg/ l as N (2) Mg/l as P 



TABLE 111-3 

SUMMARY OF NUTRIENT LEVELS BY SEGMENT 
UPPER TRINITY RIVER BASIN 

(continued) 

--- -------, 
N03-N Dissolved 

Stream Sample TKN Amm-N N02-N N03-N and Total Or tho-
segment measurement (1 ) ( 1 ) ( 1 ) (1) N02-N Phosphorus Phosphorus 

(1) (2) (2) 

!!.ill. 

Clear Fork Trinity River Number of samples 18 44 20 38 43 33 
-Benbrook Reservoir Minimum .50 .02 .01 .01 .01 .01 
Headwater to Weatherford Maximum 2.94 1.25 .45 1.67 3.01 2.91 

Average 1.20 0.21 .09 0.39 0.79 0.86 

Jl.§E 

Lake Weatherford Number of samples 8 12 8 12 12 12 
Minimum 0.63 0.02 .01 0.01 0.01 0.01 
Maximum 1.30 0.12 .02 0.80 0.13 0.03 
Average 0.90 0.04 .01 0.12 0.04 0.02 

Ql!ll 

Clear Fork Trinity River Number of samples 19 18 19 19 
above Lake Weatherford Minimum 0.02 0.01 0.02 0.01 

Maximum 0.36 1.34 0.37 0.16 
Average 0.09 0.13 0.12 0.03 

(1) Mgll as N (2) Mgll as P 
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Toxic Substances 

Toxic substances were discussed under water quality criteria in Chapter II. 
All of the waters in the Upper Trinity River Basin are classified for 
contact recreation, publ ic water supply, and high-qual ity aquatic 1 ife. 
They are, therefore, subject to the most stri ngent of the toxi c materi a 1 
numerical criteria. 

The frequency and list of toxic parameters tested varied tremendously 
throughout the study area. Metals were measured more frequently than 
organiCS. However, data were available only on Lake Arlington and Benbrook 
Lake. The data collected for metals and organi cs are presented by stat i on 
in Appendix E and results are summarized below. 

With regard to metals, the chronic toxicity levels for cadmium, chromium, 
and copper were frequently violated. Occasional violations for other metals 
and occasional violations of the acute toxicity levels were also observed. 
Given the limited data set, however, conclusions with regard to toxic metals 
should be further evaluated with more routine analyses. 

OrganiC pesticides were measured in bottom sediments and whole water 
samples. The water samples were from Lake Arlington only. These data are 
included in Appendix E. Whole water pesticide concentrations were lower 
than the TWC chronic toxiCity criteria with the exception of methoxychlor, 
which exceeded the chronic toxicity criteria level of 0.03 ug/l. There are 
no sediment criteria against which to compare the sediment concentrations. 

Additional Water Quality Studies 

Texas Parks and Wildlife Department. The Texas Parks and Wildlife 

Department has collected various species of fish and turtles at several 
locations along the Clear Fork of the Trinity River in the study area, as 
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well as at other locations on the West Fork of the Trinity River outside the 
study area. The animals were then tested for pesticides, heavy metals, and 
PCBs, which accumulate in the fatty tissue of animals. The concentrations 
of these substances become magnified as they move up the food chain, and may 
reach extremely high levels by the time they reach man. 

At each of the three sites along the Clear Fork, alert level concentrations 
for PCBs and chlordane were exceeded, and elevated levels of heavy metals 
were detected in many of the fish analyzed. Alert level concentrations are 
established by the U.S. Food and Drug Administration (FDA) for fish and also 
by the Texas Parks and Wi 1 dl i fe Department for consumpt i on by other fi sh. 

The toxi c substance con cent rat i on detected is a function of the size and 
fatty tissue content of the animal. Although concentrations for these 
substances have been gradually reduced over the years, these stud i es show 
that additional improvement in water qual ity as it pertains to these toxic 
substances is required. 

Fort Worth Health Department Urban Storm Water Monitoring Program. 
Section 26.177 of the Texas Water Code requires that all cities within the 
state having populations greater than 5,000 inhabitants establish a program 

for poll ut i on abatement from general i zed sources such as storm sewers and 
urban ra i nfa 11 runoff. As a result, the Fort Worth Health Department 
developed and implemented an Urban Storm Water Monitoring Program to 
maintain and improve the eXisting drainage water quality within the city. 

Drainage outfall sites were selected, and each month the water qual ity of 
each was assessed by physical, chemical, and biological tests. The tests 
were performed on rainless days to develop a representative profile of the 
normal drainage water quality of the city. In addition, the water quality 
assessment of one raw water control site was used to compare the water 
quality of raw water to that of the drainage water. 
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By assessing the water qual ity of the drainage water, the substances that 
have a potent i a 1 for caus i ng seri ous water quality probl ems can be tracked 
and the situation remedied. 

Urban storm water runoff from city streets, parking lots, etc., is also 
being evaluated for water quality and hydrological data and compared against 
a control site from newly developed areas that have no traffic or industry. 

Investigations to locate sources of drainage pollution are followed by 
corrective action at the pollution source when possible. The prevention of 
future drainage water pollution by reviewing new industrial development 
plans, minimizing industrial runoff, issuing permits to industries that use 
or produce hazardous materi a 1 s, and educat i ng the pub 1 i c wi 11 be the most 
important phase initiated to ensure that the program is ultimately 
successful. 

Water Qual ity Study by the Tarrant County Water Control and Improvement 
District No. 1. An intensive survey of 15 sites was performed by the 
District in November 1987 on the Clear Fork of the Trinity River near Fort 
Worth. A routine water quality analysis was performed as well as a bottom 
sediment and fish tissue analysis. 

No unexpected results were observed from the routine water quality analysis 
and no PCB or chlordane concentrations exceeded FDA action levels from the 
fish tissue analysis. However, in bottom sediment samples collected from 
five of the sites, PCB and chlordane concentrations exceeded the EPA 
85 percentile for sediments. 

SUllll1ary 

Water quality in the Upper Trinity River Basin is typically very good. The 
water quality criteria are met at most of the monitoring stations. The most 
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frequently violated parameter was DO. Violations occurred most frequently 
in the tributaries to the lakes and in the bay and cove areas of the lakes 
during low-flow summer conditions. Occasional violations in sulfates, total 
dissolved solids, and chlorides were also experienced in the tributaries. 

The acute toxicity numerical criteria for metal s and pesticides in water 
were generally met. Chronic toxicity levels for cadmium, chromium, and 
copper were frequently violated. There were several violations of the 
methoxychlor chronic toxicity criterion. The small data base available for 
toxics precludes making general trend observations and conclusions. Special 
stud i es by the Texas Fi sh and Wil dl ife Department and the Di stri ct showed 
PCBs and chlordane in the tissues of some aquat i c spec i es taken from the 
Clear Fork. Levels exceeded the Fish and Wildlife Departments alert level, 
but not the FDA's action level. 

EXISTING AND PROJECTED POLLUTANT LOADS 

There are two types of loads that affect water qual i ty. These loads are 
point source loads and nonpoint source loads. Point source loads are those 
loads that ori gi nate from a spec ifi c source such as an i ndustri a 1 fac il ity 
or a wastewater treatment plant. Poi nt source loads typi ca 11 y enter the 
river or lake through a discharge pipe. Nonpoint source loads are more 
diffuse in their generation and entry into a receiving stream. Nonpoint 
source pollutant loads are typically associated with runoff during rainfall. 
For purposes of thi s study, pollutant loads from sept i c tanks around the 
lakes are considered nonpoint source loads. 

Point Source Dischargers 

The point source dischargers in the Upper Trinity River Basin were initially 
identified from self-reporting data supplied by the Texas Water Commission. 
These data were later updated by referring to NCTCOG's publication, 
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Sewerline (draft 1987). Table 111-4 summarizes the point source dischargers 
in the study area. The dischargers shown in Table 111-4 include those that 
have been approved and are not yet operational in addition to existing 
dischargers. The dischargers' locations are shown on Figure 111-7. 

Nonpoint Source Pollutant Loads 

Nonpoi nt source poll utant loads are primaril y a funct i on of 1 and use and 
rainfall/runoff patterns in a watershed for a river, stream, or lake. In 
the study area, the annual rainfall averaged from 36 inches near Bridgeport 
to 33 inches near Benbrook Lake. 
34 inches. 

The overall study area average was 

To estimate the annual quantity of runoff, runoff coefficients were 
developed using the measured rainfall near stream gaging stations. The 

quantity of rainfall was estimated by distributing the inches of rainfall 
over the entire drainage area associated with a gaging station. Then the 
runoff was est i mated by assumi ng that the annual stream fl ow represented 
total runoff from the drainage area. The runoff quantity was divided by the 
ra i nfa 11 quant ity to cal cul ate a runoff coeffi c i ent (Rv) for each year 
during a 13-year period of record. (Fewer data points were available at 
Aledo and Weatherford.) An average Rv was then cal cul ated for use in 
estimating nonpoint source pollutants. The Rv calculated in this manner was 

an overall basin average and was not specific to any particular land use. 

The nonpoint source loads were calculated as a function of land uses defined 
in Tables 11-2 and 11-3 and runoff/precipitation patterns. Runoff 
coeffi ci ents vary for different 1 and use types. The runoff coeffi c i ents 
were est i mated based on the assumpt i on that each of the nonurban 1 and 
runoff coefficients was a percentage of the urban land use runoff 
coefficient. 



Stre •• 
N ... SegMnt 

Azle ISo-WWTP 807-L.ke Worth 

Gener.l Dyn •• iel PIt. 4 807-L.ke Worth 

Gener.l oyn •• iel PIt. 4 807-L.ke Worth 

Gener.l Dyn •• lcl PIt. 4 807-L.ke Worth 

Gener.l Dyn •• lci PIt. 4 807-L.ke Worth 

City of L.keside WWTP 807-L.ke Worth 

R.J. S .. lley·D.lry 807-L.ke Worth 

T.rr.nt Co. Utility Co. 
Hilltop P.rk WWTP 807-L.ke Worth 

Tex.s He.lth Enterp. 
Nurling HOM WWTP 807-Leke Worth 

City of Azle 
W.lnut Creek WWTP 809-Egl. Mnt. L. 

City of Azle 
Ash Creek WWTP 809-Egl. Mnt. L. 

TABLE 111-4 

UPPEI TIINITY IIVEI BASINS 
WATEI QUALITY MAIAGEMENT PLAN 

POINT SOUICE DISCMAIGEIS 

i!1[li 1111 1!lIi .1.2§! 1!lIi 1986 .1!n .!!lM 
Flo .. BOO TSS Flo .. Flo .. BOO BOO T55 TSS 
MGO lIlI/l l1li/1 MGO MGo l1li/1 1111/1 l1li/ 1 IIIg/1 

.009 20 20 Irrlg.tlon·-·····_································· 

30.00 0 0 19.696 19.202 

0.00 0 0 

2.00 0 0 .7657 .5069 

2.00 0 0 .7127 1.042l 

.0lO lO 0 Irrig.tion········································· 

0.00 ? ? No Disch.rge······································· 

0.00 ? ? No D.t.············································ 

0.00 ? ? Irrlg.tlon .. · ..... · .. · .. ·.· ....• · .• •••••.·.·••• ... · 

.1250 20 20 .1421 .1564 52.96 78.92 24.75 99.26 

.4500 10 15 .l656 .44ll 6.50 5.00 6.46 25.16 



N.M 

City of Run .... y 
Bey WWTP 

City of J.cksboro WTP 

City of J.cksboro WWTP 

Johnson Co. FWSD'l WWTP 

BIL-MAG, Inc. 
Rest.ur.nt & Mot.1 WWTP 

Marsh.ls •• Industries 
O.k Grove Airport WWTP 

P.r.a Financi.1 Hidden 
Yalley Est. WWTP 

T.U.G.C.O. H.ndly PIt. 

T.U.G.C.O. Handly PIt. 

T.U.G.C.O. H.ndly PIt. 

Tex •• Dept. High .. ays 
Burleson Rest Stop WWTP 

Texa. Dept. Highways 
Burleson Rest Stop WWTP 

TABLE 111-4 

POINT SOUICE DISC.AIGEIS 
(continued) 

P!r.illl! 1m 1m 1ill. .1.2M. !ill. .1.2M. 
Stre •• Flo .. BOD TSS Flo .. Flo .. BOD BOD TSS TSS 
Seg_nt MGD l1li/1 l1li/1 MGD MGD l1li/1 .g/I l1li/1 l1li/1 

811-L_ Bridgeport _2000 10 15 No Disch.rge--------------------------------------

812-Upper W. Frk. .0420 0 25 No Disch.rge--------------------------------------

812-Upper W. Frk •• 185 30 90 .2534 .3313 34.60 37.57 84.70 111.29 

828-Yill. Crk. .450 20 20 .2782 .2641 4.08 3.83 7.71 6.67 

828-YIlI. Crk. 0.00 1 1 No D.t.--------------------------------------------

828-Yill. Crk. .0175 20 20 .0066 .0036 9.16 7.43 15.50 12.00 

828-Yill. Crk. .031 1 ? No D.t.-------------------------------------------

828-YIII. Crk. 1.28016 0 0 .7748 .7384 Cooling Water------------------

828-Yi II. Crk. 0 30 .1291 .1101 1.97 2.41 

828-YIlI. Crk. 0 30 10.83 10.83 15.78 19.94 

828-Ylll. Crk. .006 20 20 .0021 .0010 8.50 6.00 27.00 16.86 

828-Yill. Crk. 1 1 ? No Oata-------------------------------------------



Stree_ .... Seg_ent 

John Wasil chak 
Highlend Villege WWTP 828-Vill. Crk. 

John We.llchak 
Oekdale Village WWTP 828-Vill. Crk. 

John. Manville Sale. Corp. 829-Clr_ Frk_ 

Johns Manville Sales Corp. 829-Clr. Frk. 

St. Louis Sen Francisco 
Reilwey-F_W. Yerds 829-Clr_ Frk. 

Union Pacific R.R. 
F.W. Centeniel Yd. WWTP 829-Clr. Frk. 

Lewrence McMurry 
Pri_rose MHP-WWTP 830- L. Benbrook 

Steve Neusse 
Whiskey Flets MHP-WWTP 830- L. Benbrook 

St. Francia Village, Inc. 
WWTP 830- L. Benbrook 

Parker Co_ Utility District 
Aledo WWTP 831-Clr. Frk. 

TABLE 111-4 

POIIT SOURCE DISCHARGERS 
(c:ontinued) 

Plr-IUs! lill. ~ 1985 1986 1m. llM 
Flow 800 TSS Flow Flow BOD BOD TSS TSS 
MGD -ell -ell MGD MGD -gil -gil -ell -ell 

.170 10 15 No Deta-------------------------------------------

.275 10 15 No Deta-------------------------------------------

.010 0 0 No Discharge--------------------------------------

.007 0 0 No Discherge--------------------------------------

0.00 7 7 No Data-------------------------------------------

.060 100 10 _1249 .1503321.48 133.88 28.82 16.18 
Ib/dey Ib/day (COD) (COD) 
(COD) 

_037 10 15 No Date---------------------------------------------

.037 10 15 .0008 .0016 18.00 24.29 22.00 39.86 

.0490 10 15 .0305 .0449 22.92 12_00 39.78 17.75 

.0910 20 20 .0462 .0417 88.83 38.14 86.36 62.96 



Strea. .... Seg .. nt 

Lerry Buck 
Dido Retirent Cntr 809-Egl. Mnt. L. 

COMMUnity WSC WTP 809-Egl. Mnt. L. 

Fort Worth Boat Club WWTP 809·Egl. Mnt. L. 

Fort Worth ISO 
Learning Center WWTP 809·Egl. Mnt. L. 

International Word of 
Faith Church STP 809-Egl. Mnt. L. 

City of Newark WWTP 809-Egl. Mnt. L. 

City of Newark 
Eegla Estates 809-Egl. Mnt. L. 

City of Springtown WWTP 809-Egl. Mnt. L. 

T.U.G.C.O. Generating Sta. B09-Egl. Mnt. L. 

T.U.G.C.O. Generating Sta. 809-Egl. Mnt. L. 

Terrant Co. Youth Center B09·Egl. Mnt. L. 

Tarrant Co. MUD , 
Dozier Slough 809-Egl. Mnt. L. 

TABLE 111-4 

POIIT SOURCE DISCHARGERS 
(continued) 

e£rlllUs! .l.ill. 1986 1985 ~ .1W. 1986 
Flow BOO TSS Flow Flow BOD BOO TSS TSS 
MGD III/I III/I MGO MGO l1li/1 l1li/1 III/I III/I 

.011 10 15 .0006 8.33 3.00 

.001 0 25 No Oischarge---------------·---------------------·-· 

.015 10 15 .0138 .0142 6.25 9.0 8.17 14.2 

0.000 7 7 No Oate-------------·---·-·-------------------·----

.010 7 7 No Discharge Irrlgation-------------·------------

.1500 10 15 .0526 .0436 3.25 2.69 4_67 5.19 

.336 10 15 Not in Operatlon---·-·---------------·-·---------·-

.1200 3D 30 .1020 .1324 29.63 9.29 77.33 11.64 

432.0 7 7 169.0488 143,574 Cooling Water---·------------

0.000 0 30 .0498 .0413 16.66 12.80 

0.00 7 ? No Data-----·--------------------··-----------------

.2000 10 15 Closed In Early 1987-Flows diverted to Ft. Worth V.C. 



.... 
City of Alvord WWTP 

City of Boyd VVTP 

City of Bridgeport VTP 

City of Bridgeport WWTP 

City of Chico WWTP 

City of Dec.tur WWTP 

Gener.l Portl.nd Chico PIt. 

Gifford Hill & Co. 
Perch Hill S&G pl.nt 

Liquid Energy Corp. 
Bridgeport Crude PIt. 

Pioneer Aggreg.t •• 
A Division Facility 

Pioneer Aggreg.tes 
A Division F.cllity 

TABLE 111-4 

POIIT SOURCE DISCHARGERS 
(continued) 

PlrlllllS! .tm. 1986 .!!ill. 1986 .!!ill. ~ 
Str .... Flow BOO TSS Flow Flow BOD BOO TSS TSS 
S.II01ent MGD III/I 1111/1 MGD MGD IIg/l 0lIl/ 1 IIg/l III/I 

810-V. Frk. Trin •• 1120 20 3D .0510 .0512 6.63 4.42 5.7! 11.92 

810·V. Frk. Trin •• 0700 3D 90 .0279 .0642 25.42 23.00 67.17 65.50 

810-V. Frk. Trln .. 0170 0 25 .0200 .0154 41.64 18.82 

810-V. Frk. Trln •• 3900 30 90 .1536 .1709 28.83 27.43 56.96 58.43 

810-V. Frk. Trln •• 0760 20 90 .0728 .0783 20.33 11.29 19.33 20.14 

810-V. Frk. Trln. .4000 30 90 .5803 .3165 25.25 21.31 68.25 51.63 

810-v. Frk. Trln. 0.00 0 20 .2171 .1091 3.64 5.00 10.43 

810-V. Frk. Trln. 0.00 0 25 .0 Dlsch.rge·------·-----------------·--·---·--·--· 

810-V. Frk. Trin. 0.000 ./A H/A Ho DI.ch.rge----·---------------·-··-··-·--········ 

810-V. Frk. Trin. 
1985 2.000 0 25 5.0167 4.3600 13.20 7.12 
1986 6.000 

810-V. Frk. Trln. ? 0 25 Hew Permit· Ho Information Avail.ble············· 



Na .. 

Perker Co. Utility DI.trlct 
Ohtrict WTP 

City of We.therford WTP 

Br.zos Elect. Power 
Coop. N. Tex •• Se •• 

Brazos Elect. Power 
Coop. N. Tex •• Se •• 

Br.zos Elect. Power 
Coop. N. Tex •• Se •• 

stree_ 
Sel .. nt 

TABLE 111·4 

POI IT SOURCE DISCHARSEIS 
(continued) 

Per!!ll!s! !ill 
Flow BOO TSS Flow 
"GO -1/1 -1/1 "GO 

.1.lli. 1985 1986 1985 .1.lli. 
Flow BOO BOD TSS TSS 
"GO IIII/l IIl/l .. /l lli/l 

831·Clr. Frk .2500 20 20 Not Built yet.·.··.· .....••••..•....••.•••••.•.....• 

831-Clr. Fr. 3.000 20 30 1.466 1.4635 5.54 2.64 10.16 4.65 

832-L. Wrthfrd. 85.00 NIA NIA 12.8642 6.08 Cooling W.ter························ 

823-L. Wrthfrd ••• 0 30 .0010 No No 12.25 No 
Ohch.rle Disch.rle DI.cherle 

832·L. Wrthfrd •.• 0 30 No DI.ch.rle········································ 



I' Alan Plwnmer and Associates, Inc. ~ 

r-

YCIJNG C( 

t 
LEGEND 

- - PLANNING AREA 

" POINT SOURCE DISCHARGERS 

1. General DynaMics 
Fort lJorth 
Air Force Plant #4 

2. General DynaMics 
Fort 1J0rth 
Air Force Plant #4 

3. General DynaMIcs 
Fort 'w'orth 
Air Force Plant #4 

4. General DynaMIcs 
Fort lJorth 
Air torce Plant #4 

18. Lnrry R. Buck 
Dido Area 
RetireMent Center 

19. Fort 1J0rth ISD 
Lenrnlng Center - IJIJTP 

20. Interno. tlonat 'Word of 
F nlth Church - STP 

21. Tarrant Co. Youth Center 

43. 
44. 

45. 

46. 

Johnson County FVSD #1 
Texas state DepartMent 
of Highways - Johnson 
County SB Rest Area 

Texas State DepartMent 
of Highways - Johnson 
County NB Rest Area 
BIL -MAG, Inc 
Restaurant/Motel V'WTP 

22. City of Newnrk - IJIJTP 47. John IJnsllchnk 

23. 

24. 

City of Newnrk - Engle 
Estn tes - IJIJTP 

city of Boyd - IJIJTP 

Highlnnd Villnge - IJIJTP 

48. John IJnsllchnk 
Onkdnle Vilinge - IJIJTP 

5. City of Lnkeside IJIJTP 25. 
26. 

City of Decntur - IJIJTP 49. St Louls/Snn Fro.nclsco 

City of Bridgeport - IJIJTP 
50. 

RR Fort lJorth Ynrds 
6. R.J. SMelley - Do.lry 

7. Tarrant County 
Utility Co. 
Hill Tor IJIJTP 

8. T exo.s Heo.l th 
Enterprises Lakeside 
Nursing HOMe - \,./\JTP 

9. Azle ISD - IJIJTP 

10. Texas Utilities 
Genera tlng COMpany 

11. Texo.s Utilities 
Generating COMpany 

12. City ef Sprlngtewn 

27. LiqUid Energy Corporation 
Bridgeport Crude Plo.nt 

Union PaCific 
Railroad COMpany 

28. City of Bridgeport - IJTP 51. 
Fort lJorth Centro.l Ynrd 

Johns-Manville 

29. City of Runowa.y Bay 

30, General Portland Inc. 
Chico Plo.nt 

Sales Corporation 
52. Johns -Mansville 

Sales Corporation 

53 Laweranee McMurry 
31. Gifferd-Hill & CeMpo.ny, Inc. PriMrese MHP - IJIJTP 

Perch Hill S&G Plo.nt 

32. Pleneer Aggrego. tes 

33, Pioneer Aggregates 

34. City ef Chico 

35. City of Alverd 

54. St. Francis Village, Inc. 

55. Steve IMlchael Neusse 
IJhlskey Flo. ts MHP 

56. Po.rker Ceunty UD 
Aledo Plant 

57. Po.rker County UD - Dlst. 
36. City of Jo.cksbore - IJIJTP IJIJTP 

13. CeMMunlty lJo.ter 37. City of Jo.cksbore - IJTP 58. City of lJeo.therferd 
Supply Cerporo.tlen 38. Texo.s Utilities IJIJTP 
'Water TreatMent Plant Generating COMpany 59. Brazos ElectriC Power 

14. Fert lJorth Boo. t Club 39. Texo.s Utilities 

15. City ef Azle 
Genera tlng COMpany 

lJo.lnut Creek - IJIJTP 40. Texo.s Utilities 

16. City ef Azle Genera ting COMpany 

Coopera tlve, Inc. 

60. Brazos ElectriC Power 
Coopera tlve, Inc. 

61. Brazos ElectriC Power 
Cooper 0. tlve, Inc. 

Ash Creek - IJIJTP 41. Marsho.lsea Industries, Inc. 
17. To.rrant County 

MunlClpo.l Utilities 
District #1 
Dozier Slough Plant 

42. 

Oak Grove Airport 

ParMa FinanCial 
Hidden Valley 
Esto.tes - IJIJTP FIGURE III-7 

UPPER TRINITY RIVER BASIN 
POINT SOURCE DISCHARGERS 
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Land Use Factor of Urban Rv 
Urban 1.0 
Agriculture 0.50 
Pasture 0.25 
Forest 0.10 

The runoff coefficients associated with the different land uses were 
calculated based on the relationship: 

Rv (avg)jArea Rv(u)*A(u)+Rv(a)*A(a)+Rv(p)*A(p)+Rv(f)*A(f) 
Where:Rv (avg) = Average Rv for watershed or drainage basin 

Area = total area for watershed or drainage basin 
Rv ( ) 

A ( ) 

(u) 
(a) 
(p) 
(f) 

and: Rv(a) 
Rv(p) 
Rv(f) 

runoff coefficient for specific land use 
area associated with specific land use 

= urban land use 
agriculture land use 
pasture 
forest 
0.5 * Rv(u) 
0.25 * Rv(u) 
0.10 * Rv(u) 

The average annual rainfall and a summary of the runoff coefficients 
ca 1 cul ated for the vari ous 1 and uses withi n the watersheds are shown in 
Table 1II-5 for existing conditions and Table III-6 for projected 
conditions. The nonpoint source loads were calculated for the drainage 
area of each lake. Due to its size, the Eagle Mountain Lake watershed was 
divided into three drainage areas. Loads through upstream lakes into 
downstream watersheds were attenuated by 75% based on the Vollenweider 
equation. The annual existing and projected nonpoint source loads are shown 
in Table 111-7 and Table 111-8, respectively. 



Watershed 

Arlington 
I 

Benbrook 
IV 

III 
II 

Eagle Mountain Lake 
and Lake Worth 
VIlA 
VIII 

VI 
V 

TABLE 111-5 

SUMMARY OF RAINFALL AND RUNOFF COEFFICIENTS 
USED IN ESTIMATING NONPOINT SOURCES 

FOR EXISTING CONDITIONS 

Rainfall Ryngff Co~fficieDts 
( in. ) Urban Agriculture Pasture 

38 0.198 0.099 0.050 

35 0.214 0.107 0.054 
34 0.238 0.119 0.060 
34 0.173 0.089 0.043 

34 0.241 0.121 0.060 
34 0.234 0.117 0.059 
34 0.207 0.104 0.052 
33 0.199 0.100 0.050 

Forest Total 

0.020 0.072 

0.021 0.057 
0.024 0.072 
0.017 0.072 

0.024 0.057 
0.023 0.057 
0.021 0.057 
0.020 0.055 



Watershed 

Arlington 
I 

Benbrook 
IV 

III 
II 

Eagle Mountain Lake 
and Lake Worth 
VII 

VIII 
VI 
V 

TABLE 111-6 

SUMMARY OF RAINFALL AND RUNOFF COEFFICIENTS 
USED IN ESTIMATING NONPOINT SOURCES 

FOR 2005 PROJECTED CONDITIONS 

Rainfall RynQff ~Q~ffici~nt~ 
(i n.) Urban Agriculture Pasture 

38 0.163 0.081 0.041 

35 0.205 0.102 0.051 
34 0.213 0.116 0.053 
34 0.171 0.185 0.143 

34 0.237 0.119 0.059 
34 0.233 0.116 0.058 
34 0.192 0.096 0.048 
33 0.157 0.078 0.039 

Forest Total 

0.016 0.072 

0.020 0.057 
0.021 0.072 
0.017 0.072 

0.024 0.057 
0.023 0.057 
0.019 0.057 
0.016 0.055 



TABLE 111-1 

SlIItARy OF NONPOINT SOURCE LOADS 
TOTAL ANNUAL EXISTING NONPOINT SOURCE LOADS 

(lb/year) 

Basin BOD NH3 TKN TP-P 

Lake Arlington 320,000 42,900 92,100 18,000 

Lake Benbrook1 704,000 101,000 205,000 38,300 

Lake Weatherford 226,000 32,200 65,400 12,000 

Lake Worth2 551,000 73,500 157,000 28,700 

Eagl§ Mountain 
Lake 1,680,000 227,000 481,000 87,400 

Lake Bridgeport 1,840,000 231,000 518,000 90,800 

Amon Carter 
Reservoir (not 
included in study) 150,000 19,900 42,600 7,560 

1. Loads to Lake Weatherford are attenuated 75 percent and 
loads to Lake Benbrook. 

2. Loads to Eagle Mountain Lake are attenuated 75 percent 
the loads to Lake Worth. 

OP-P 

8,220 

18,800 

5,920 

12,500 

36,900 

21,100 

3,790 

included in the 

and included in 

3. Loads to Lake Bridgeport and Amon Carter Reservoi rare attenuated 75 
percent and included in the loads to Eagle Mountain Lake. 



TABLE 111-8 

SlIItARY OF flJNPOINT SOURCE LOADS 
TOTAL ANNUAL 2005 NONPOINT SOURCE LOADS 

(lb/year) 

Basin BOD NH3 TKN TP-P 

Lake Arlington 317,000 39,500 90,300 18,200 

Lake Benbrook1 700,000 95,800 203,000 38,600 

Lake Weatherford 226,000 31,600 65,100 12,100 

Lake Worth2 550,000 70,700 156,000 29,200 

Eagl§ Mountain 
Lake 1,680,000 221,000 479,000 88,200 

Lake Bridgeport 1,840,000 229,000 518,000 91,300 

Amon Carter 
Reservoir (not 
included in study) 150,000 19,900 42,600 7,570 

1. Loads to Lake Weatherford are attenuated 75 percent and 
loads to Lake Benbrook. 

2. Loads to Eagle Mountain Lake are attenuated 75 percent 
the loads to Lake Worth. 

OP-P 

7,890 

18,300 

5,860 

12,300 

36,500 

21,600 

3,790 

included in the 

and included in 

3. Loads to Lake Bridgeport and Amon Carter Reservoir are attenuated 75 
percent and included in the loads to Eagle Mountain Lake. 
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On- s ite di sposa 1 systems or sept i c tanks represent a potent i a 1 source of 
pollutants to the lakes in the study area. As indicated in Table 11-6, 
about 27% of the population in study area is currently unsewered. The 
significance and size of the pollutant load depends on the soil type and 
proximity and density of the systems in relation to the lake. Table 111-9 
shows the potential loads from septic systems within a 2,000-foot perimeter 
of each of the lakes. The loads shown range from an unattenuated load to a 
load reduced by 90%. 

Comparison of Point Source Discharger loads and Nonpoint Source loads 

The major poi nt source di schargers are located in the Eagl e Mountain Lake 
and Benbrook Lake watersheds. These watersheds are used for compari ng 
nonpoint source and pOint source loads. Table 111-10 compares the BOD loads 
from nonpoint sources and point sources for permit conditions and 1986 
discharges based on TWC self-reporting~ata. 

In the Eagle Mountain Lake watershed, point source loads represent about 5% 
of the total BOD load under 1986 flow/quality conditions and about 7% under 
permit condi t ions. In the Benbrook lake watershed, poi nt source loads 
represent 2% of the 1986 BOD load into the watershed, but could represent as 
much as 16% under permit conditions. The percentage distribution of BOD 
loading in 1986 from each of the major wastewater treatment plants, as well 
as the nonpoint source loading in each watershed, is also indicated on Table 
111-10 for further information. 

Tables 111-11 and 111-12 show loadings from discharges for nitrogen and 
phosphorus. Permit load conditions were not readily available for nitrogen 
and phosphorus, but it can be seen from the tables that point source loads 
represent about 11% and 23% of the 1986 nitrogen load for the Eagle Mountain 
and Benbrook watersheds, respect i ve 1 y, and about 29"'{' and 50% of the 1986 
phosphorus load for Eagle Mountain Lake and Benbrook watersheds. The 



TABLE 111-9 

POTENTIAL ANtIJAI.. POLLUTANT LOADS 
TO STUDY AREA LAKES FROM SEPTIC SYSTEMS 

Load Remaining in Various 
Estimated Un attenuated Remgvjl P~rc~Dtj9~~ 
Unsewered Load 1~ 5~ 90% 

Lake Population Pollutant (LB/YR) (LB/YR) (LB/YR) (LB/YR) 

Eagle Mountain 7,804 BOD5 190,809 171,728 95,404 19,081 
TN 55,281 49,753 27,641 5,528 
TP 35,665 32,099 17,833 3,567 

Worth 1,496 BOD5 36,577 32,920 18,289 3,658 
TN 10,597 9,537 5,299 1,060 
TP 6,837 6,153 3,418 684 

,'" Weatherford 885 BOD5 21,638 19,475 10,819 2,164 
TN 6,269 5,642 3,135 627 
TP 4,045 3,640 2,022 404 

Arlington 5 BOD5 122 110 61 12 
TN 35 32 18 4 
TP 23 21 11 2 

Benbrook 254 BOD5 6,210 5,589 3,105 621 
TN 1,799 1,619 900 180 
TP 1,161 1,045 580 116 

Bridgeport 1,397 BOD5 34,157 30,741 17,078 3,416 
TN 9,896 8,906 4,948 990 
TP 6,384 5,746 3,192 638 

1. Number of Counted Houses x 2.54 (1986 NCTCOG Figure for Pop. Est. ) 
2. Equation: 

unse~ered Pop. x 75 gal/capita day x 3.7856 L/gal x conc. (mg/l) x 365 day/yr 
_. ~ 10 x 2.205 - lb/yr. 

3. Based on the following assumptions: 75 gal/capita day 
BOD5 = 107 mg/l 
TN - 31 mg/l 
TP = 10 mg/l 



TABLE 111-10 

NONPOINT SOURCE All) POINT SOURCE 
800 LOAD ClMPARISCIIS 

1986 CONDITIONS 

BOD Lo~ding 
PelJl!i t 

% of Avg. 
Treatment Plant/Source lb/yr total MGD 

Azle (W.C.) 7615 0.4 0.1564 
Azle (A.C.) 13,706 0.7 0.4433 
Dido Retire. 335 0.0006 
Fort Worth B.C. 457 0.0142 
Newark 4,569 0.2 0.0436 
Springtown 10,965 0.6 0.1324 
Alvord 6,823 0.4 0.0512 
Boyd 6,396 0.4 0.0642 
Bridgeport 35,616 2.0 0.1709 
Chico 4,630 0.3 0.0783 
Decatur 36,551 2.0 0.3165 
Jacksboro 16,905 ~ 0.3313 
Total Point Source 144,568 7.9 
Total Nonpoint Source 1,680,000 ~ 

Total BOD Load 1,824,568 100% 

Benbrook Lake Watershed 

Whi skey Flats 1,127 0.1 0.0016 
St. Francis Village 1,493 0.1 0.0449 
Parker Co. UD/Aledo 5,544 0.7 0.0417 
Weatherford 12~,147 1M 1.4635 
Total Point Source 137,311 16.3 
Total Nonpoint Source 704,000 SLl 

Total BOD Load 841,311 100% 

l~S§ 
% of 

lb/yr Total 

37,596 2.1 
6,751 0.4 

15 
389 
357 

3,746 0.2 
689 0.1 

4,498 0.3 
14,278 0.8 
2,693 0.1 

20,544 1.1 
~7,91Z -L.l 

129,468 7.2 
1,680,000 R,j 

1,809,468 100% 

118 
1,641 0.2 
4,844 0.7 

11.Z6S ...L§ 
18,371 2.5 

704,000 iU 

722,371 100% 



TABLE I II -11 

NONPOINT SOURCE AND POINT SOURCE 
NITROGEN LOAD COMPARISONS 

1986 CONDITIONS 

198§ Nitrog~n LQi~jng 
Average 

Treatment Plant/Source Plant MGD lb/yr 

Eagle Mountain Lake Watershed 

Azle (W.C.) 0.1564 9,528 
Azle (A.C.) 0.4433 27,005 
Dido Retirement 0.0006 37 
Fort Worth Boat Club 0.0142 865 
Newark 0.0436 2,656 
Springtown 0.1324 8,066 
Alvord 0.0512 3,119 
Boyd 0.0642 3,911 
Bridgeport 0.1709 10,411 
Chico 0.0783 4,770 
Decatur 0.3165 19,281 
Jacksboro 0.3313 ZO.182 
Total Point Source 109,831 
Total Nonpoint Source 708.000 

Total Nitrogen Load 817,831 

Benbrook Lake Watershed 

Wh i skey Fl ats 0.0016 97 
St. Francis Village 0.0449 2,710 
Parker Co., U.D./Aledo 0.0417 2,540 
Weatherford 1.4635 8ll.1~4 
Total Point Source 94,501 
Total Nonpoint Source 30§.000 

Total Nitrogen Load 400,501 

% of Total 

1.1 
3.3 

0.1 
0.3 
1.0 
0.4 
0.4 
1.3 
0.6 
2.4 
~ 
13.4 
~ 

100% 

0.7 
0.6 

ZL1 
23.6 
l§..,j 

100% 



TABLE 111-12 

HONPOINT SOURCE All) POINT SOURCE 
PHOSPHORUS LOAD COMPARISONS 

1986 CONDITIONS 

19S§ Pho~QhQrQY~ 
Average 

Treatment Plant/Source Plant HGP lb/yr 

Eagle HQyntain Lake Watershed 

Azle (W.C.) 0.1564 3,811 
Azle (A.C.) 0.4433 10,802 
Dido Retirement 0.0006 15 
Fort Worth Boat Club 0.0142 346 
Newark 0.0436 1,062 
Springtown 0.1324 3,226 
Alvord 0.0512 1,248 
Boyd 0.0642 1,564 
Bridgeport 0.1709 4,164 
Chico 0.0783 1,920 
Decatur 0.3165 7,712 
Jacksboro 0.3313 S,073 
Total Point Source 43,943 
Total Nonpoint Source S7,400 

Total Nitrogen Load 131,343 

Benbrook Lake Watershed 

Whiskey Flats 0.0016 39 
St. Francis Village 0.0449 1,084 
Parker Co., U.D./Aledo 0.0417 1,016 
Weatherford 1.4635 35,662 
Total Point Source 37,841 
Total Nonpoint Source 38,300 

Total Nitrogen Load 76,151 

~Qading 

% of Total 

2.9 
8.2 

0.3 
0.8 
2.5 
0.9 
1.2 
3.2 
1.5 
5.9 

....2...l 
33.5 
2§.d 

100% 

0.1 
1.4 
1.3 
~ 
49.7 
~ 

100% 
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self-reporting data did not record values of effluent concentration for 
nitrogen and phosphorous, and average condition values of 20 mg/l and 8 mg/l 
were used to determine loadings for these constituents. 

Tab 1 e II I -13 shows the load compari sons for projected cond it ions for BOD, 
nitrogen, and phosphorous. Projected point source loads are based on 
existing plants only. For municipal plants, discharges were increased, 
relative to the 2005 population projections. Other discharges (e.g., 
industrial) were increased to permit level. Plants are assumed to attain a 
mi nimum effl uent quality of 10 mg/l BODS and 15 mg/l TSS. Poi nt source 
loads represent about 6%, 27% and 54% for BOD, nitrogen, and phosphorous, 
respectively, for EML; and 10%, 34% and 61% for BOD, nitrogen, and 
phosphorous for Benbrook Lake. 

Table 111-14 is a summary table of load comparisons for existing and 
projected conditions and shows that percentage of the nitrogen load coming 
from pOint sources doubles from existing to projected conditions for EML, 
while the phosphorous percentage increases about 1.6 times and BOD stays 
about the same for poi nt source loads. Nonpoi nt 1 oadi ng stays about the 
same for BOD and decreases from about 10% to 20% for nitrogen and 
phosphorous 1 oadi ngs for the EML watershed under exi st i ng and projected 
conditions. For the Benbrook watershed, the percentage BOD load increases 
about 4 times for point sources going from existing to projected conditions, 
and nitrogen and phosphorous percentages increase about 1.4 and 1.2 times, 
respectively. For nonpoint sources, BOD stays about same, decreasing 
slightly, and nitrogen and phosphorous decrease 15% and 30%, respectively, 
going from existing to projected conditions. 

Tables III-IS through III-18 give local comparison data for Lake 
Bridgeport, Lake Worth, Lake Weatherford, and Lake Arl ington. The Lake 
Worth and Lake Weatherford watersheds do not include any point source 
dischargers, and therefore nonpoint source loads are 100% of the pollutant 



TABLE 111-13 

NONPOINT SOURCE AND POINT SOURCE 
LOAD COMPARISONS - PROJECTED CONDITIONSI 

Projected BOD Nitrogen Phosllhorous 
Plant % of % of % of 

Treatment Plant/Source Flow MGD lb/yr Total lb/yr Total lb/yr Total 

Eagle Mountain Lake Watershed 

Azle (W.C.) 0.30 9,138 0.5 18,276 l.9 7,310 3.9 
Azle (A.C.) 0.26 38,379 2.1 76,757 8.0 30,703 16.2 
Dido Retirement .011 335 670 0.1 268 0.1 
Fort Worth Boat Club .095 2,894 0.2 5,787 0.6 2,315 l.2 
Newark .186 5,665 0.3 11,331 1.2 4,532 2.4 
Springtown .389 11,849 0.7 23,697 2.5 9,479 5.0 
Alvord .112 3,411 0.2 6,823 0.7 2,729 1.4 
Boyd .133 4,051 0.2 8,102 0.8 3,241 l.7 
Bridgeport .497 15,138 0.8 30,276 3.2 12,111 6.4 
Chico .129 3,929 0.2 7,858 0.8 3,143 1.7 
Decatur .701 21,352 1.2 42,704 4.5 17,082 9.0 
Jacksboro .360 10,965 ~ 21,931 2.:l 8,772 --h§ 
Total Point Source 127,106 7.0 254,212 26.6 101,685 53.5 
Total Nonpoint Source 1, 680, 000 93.0 700,000 73.4 88,200 46.4 

Total Load 1,807,106 100% 954,212 100% 189,885 100% 

Benbrook Lake Watershed 

Whi skey Fl ats .037 1,127 0.1 2,254 0.5 902 0.9 
St. Francis Village .049 1,493 0.2 2,985 0.7 1,194 l.2 
Parker Co., U.D./Aledo .262 7,980 1.0 15,961 3.5 6,384 6.4 
Weatherford 2.154 65,609 -1L..2 131,218 29.1 52,487 52.7 
Total Point Source 76,209 9.8 157,418 33.8 64,967 61.2 
Total Nonpoint Source 700,000 90.2 298,800 66.2 38,600 38.8 

Total Load 776,209 100% 451,218 100% 99,567 100% 

1. Projected point source loads are based on the expansion of existing 
wastewater treatment plants. 



TABLE 111-14 

SlIIWlY TABLE OF 
NONPOINT SOURCE NI) POINT SOURCE 

LOAD C(JtPARlSON 

Percentage Distribution 

Existing Conditions Projected Conditions 
Point Nonpoint Point Nonpoint 
Source Source Source Source 

Ei9l~ Mountain Lake Watersh~d 
BOD 7.2 92.8 7.0 93.0 
Nitrogen 13.4 86.6 26.6 73.4 
Phosphorous 33.5 66.5 53.6 46.4 

B~nbrook Lake Watershed 
BOO 2.5 97.5 9.8 90.2 
Nitrogen 23.6 76.4 33.8 66.2 
Phosphorous 49.7 50.3 61.2 38.8 



TABLE 111-15 

NONPOINT SOURCE lUI) POINT SOURCE 
BOO LOAD C(JUJARISOfIS 

1986 CONDITIONS 

Permit 
% of AVG. 

Treatment Plant/Source lb/yr Total MGD 

Lake Rridg~~ort Water~h~d 
Jacksboro 16,894 1.0 .3313 
Total Point Source 16,895 1.0 
Total Nonpoint Source 1.~40,OOO ...12..:..Q 
Total BOD load 1,856,895 100.0 

lake Worth Wat~rshed 
Total Point Source 0 0 
Total Nonpoint Source 5~1.500 100% 
Total BOD load 551,500 100% 

lake W~ath~rford Watershed 
Total Point Source 0 0 
Total Nonpoint Source ZZ6,QQO ~ 
Total BOD load 226,000 100% 

l~~g Arlington Watgrshed 
Oak Grove Airport 1,065 0.3 .0036 
SDHPT, Burleson Rest Stop 365 0.1 .001 
Johnson Co. FWSD '1 Z7,397 7.9 .2641 
Total Point Source 28,827 8.3 
Total Nonpoint Source ~ZO,OOO --2.Z...1 
Total BOD load 348,827 100.0 

198§ 
% of 

lb/yr Total 

37,890 2.0 
37,890 2.0 

l,84Q,QOQ ~ 
1,877 ,890 100.0 

0 0 
551,QOQ ~ 
551,000 100% 

0 0 
ZZ§,OQQ ~ 
226,000 100% 

81 
18 

3,079 L.Q 
3,178 1.0 

~10.000 99.0 
323,178 100.0 



TABLE 111-16 

NONPOINT SOURCE AND POINT SOURCE 
NITROGEN AND PHOSPHOROUS LOAD COMPARISONS 

1986 CONDITIONS 

Nitrogen 
1986 Avg. % of 

Phosl2horous 
% of 

Treatment Plant/Source Plant MGD lb/Yr Total lb/yr Total 

Lake Bridgel20rt Watershed 
Jacksboro .3313 20,170 3.0 8,068 8.0 
Total Point Source 20,170 3.0 8,068 8.0 
Total Nonpoint Source 749,000 97.0 90,800 92.0 
Total BOD Load 769,170 100.0 98,868 100.0 

Lake Worth Watershed 
Total Point Source 0 0 0 0 
Total Nonpoint Source 230,500 100% 28,700 100% 
Total BOD Load 230,500 100",1, 28,700 100% 

Lake Weatherford Watershed 
Total Point Source 0 0 0 0 
Total Nonpoint Source 97,600 100% 12,000 100% 
Total BOD Load 97,600 100% 12,000 100% 

Lake Arlington Watershed 
Oak Grove Airport .0036 219 0.1 88 0.4 
SDHPT, Burleson Rest Stop .001 610 0.1 24 0.1 
Johnson Co. FWSD #1 .2641 16,079 J.Q.& 6,432 ~ 
Total Point Source 16,359 10.8 6,544 26.7 
Total Nonpoint Source 135,000 89.2 18,000 -.ll:J. 
Total BOD Load 151,359 100.0 24,544 100.0 
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load i ngs for these watersheds. In the Lake Bridgeport watershed, poi nt 
source load s represent about 2% of the tot a 1 BOD load under 
1986 flow/quality conditions and about 1% under permit conditions. In the 
Lake Arlington watershed, point source loads represent 1% of the 1986 BOD 
load into the watershed, but coul d represent as much as 8% under permit 
conditions. The percentage distribution of BOD loadings in 1986 from each 
of the major wastewater treatment plants, as well as the nonpoint source 
loadings in each watershed, is also shown in Table 1II-15. Table 1II-16 

shows loadings from discharges for nitrogen and phosphorous. Permit load 
condit ions were not readily ava 11 abl e for nitrogen and phosphorous, but it 

can be seen from Table 111-16 that pOint source loads represent about 3% and 
11% of the 1986 nitrogen load for the Lake Bridgeport and Lake Arl i ngton 
watersheds, respectively, and about 8% and 27% of the 1986 phosphorous load 
for the Lake Bridgeport and Lake Arlington watersheds. 

Table 111-17 shows the load comparisons for projected conditions for BOD, 
nitrogen, and phosphorous for the Lake Bridgeport, Lake Worth, Lake 
Weatherford, and Lake Arl i ngton watersheds. Poi nt source loads represent 
about 0.6%, 2.9% and 8.8% of the BOD, nitrogen, and phosphorous loads, 
respectively, into Lake Bridgeport and 7%, 26.8%, and 51.1% for BOD, 
nitrogen, and phosphorous loads into Lake Arlington. 

Table 111-18 is a summary table of load comparisons for existing and 
projected conditions for Lake Bridgeport, Lake Worth, Lake Weatherford, and 
Lake Arl ington. It shows that the point source percentage of nitrogen 
loading stays about the same for existing and projected conditions for Lake 
Bridgeport, while the phosphorous percentage increases slightly, from about 
8% to 9% and BOD decreases from 2% to 0.6% for point source loads. 
Nonpoint loading stays about the same for all constituents for Lake 
Bridgeport. For the Lake Arlington watershed, the percentage BOD increases 
about 6% for point source loads, going from existing to projected 
conditions, while nitrogen and phosphorous increase 2.5 and 1.9 times 



lake Bridgeeort Watershed 
Jacksboro 
Total Point Source 
Total Nonpoint Source 
Total load 

lake Worth Watershed 
Total Point Source 
Tot a l Nonpoint Source 
Total load 

TABLE 111-11 

MOMPOIMT SOURCE AMD POIMT SOURCE 
LOAD CONPARISOMS - PROJECTED COMDITIOMS 1 

Projected BOD Nitrogen 

Plan t % of % of 
Flow MGD lb/yr Total lb/yr Tot a l 

.360 10,965 0.6 21,931 2.9 
10,965 0.6 21,931 2.9 

1,840,000 99.4 747,000 £.L..1. 
1,850,965 100% 768.931 100% 

0 0 0 0 
550,000 100% 226,700 1Q.Q.!. 
550,000 100% 226,700 100% 

lake Weatherford Watershed 
Total Point Source 0 0 0 0 
Total Nonpoint Source 226,000 100% 96,700 100% 
Total load 226,000 100% 96,700 100% 

lake Arlington Watershed 
Oak Grove Airport .0175 533 0.2 1,066 0.6 
SDHPT, Burleson Rest Stop .006 183 366 0.2 
Johnson Co. FWSD #1 0.757 23,058 ...L!!. 46. 115 26.0 
Tot a l Point Source 23,714 7.0 47,547 26.8 
Tot a l Nonpoint Source 317,000 tl.:..Q. 129,800 73. 2 
Total Load 340,714 100% 177,347 100% 

Phosehorous 
% of 

lb/yr Total 

8,712 8.8 
8,712 8.8 

91,300 2.1...:.1.. 
100,072 100% 

0 0 
29,200 1Q.Q.!. 
29,200 100% 

0 0 
12,100 1Q.Q.!. 
12,100 100% 

426 1 . 1 
146 0.4 

18.446 u....£. 
19,018 5 1 . 1 
18,200 ll.:..1. 
37,218 100% 

1 . Projected pOInt source loads are based on the expansion of existing wastewater treatment 
plants. 



TABLE I II -18 

SlIMARY TABLE OF 
NONPOINT SOURCE AND POINT SOURCE 

LOAD COMPARISON 

Percentage Distribution 

Exi~ting COD~jtjQD~ PrQj~~t~~ ~QD~itions 
Point Nonpoint Point Nonpoint 
Source Source Source Source 

Lake eridgenort Watershed 
BOD 2.0 98.0 0.6 99.4 
Nitrogen 3.0 97.0 2.9 97.1 
Phosphorous 8.0 92.0 8.8 91.2 

Lake Worth Watershed 
BOD a 100 a 100 
Nitrogen a 100 a 100 
Phosphorous a 10 a 100 

Lake Wegtherford Wat~rshe~ 
BOO a 100 a 100 
Nitrogen a 100 a 100 
Phosphorous a 100 a 100 

Lgke Arlington Watersb~d 
BOO 1.0 99.0 7.0 93.0 
Nitrogen 10.8 89.2 26.8 73.2 
Phosphorous 26.7 73.3 51.1 48.9 
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respectively. For nonpoint sources, BOD decreases 6% and nitrogen and 
phosphorous decrease about 16% and 24% respectively, going from existing to 
projected conditions. 

WATER QUALITY PROJECTIONS 

A simplified lake analysis was developed to provide a basis for estimating 
the eutrophication related water quality impacts from treatment plants for 
eXisting and projected populations and possible regional sewage collection 
and treatment alternatives. 

Procedures 

Water quality data from Benbrook Lake, Eagle Mountain Lake, and Lake Worth 
were employed to calibrate a two-layered, summer average, steady-state 
eutrophication model for each of the lakes. The models had essentially the 
same framework and most, though not all, coefficients were the same in each 
model. The calculations used observed data on the concentration of total 
nutrients to compute the distribution of nitrogen and phosphorous chemical 
species and the concentration of chlorophyll "a". The calibrations 
emphasized the top-layer water quality and the inorganic nutrient 
concentrations. Tables 1II-19, through 1II-21 provide comparisons of the 
observed and calculated water qual ity for each of the lakes. Appendix 0 
contains a listing of the kinetic subroutine used in the WASP model and the 
input data for each of the lake calibration runs. 

A series of projections were developed for Eagle Mountain Lake and Benbrook 
Lake using the estimates of nonpoint source loads contained in Tables 111-7 
and 111-8. The projections for both lakes were developed assuming that the 
total nutrient concentrations in plant effluents without nutrient removal 
were 5.6 mg/l total phosphorous and 17 mg/l total nitrogen. The total 
loadings for nitrogen and phosphorous were computed for growth and 



TABLE III-}9 

CCltPARISON OF OBSERVED All) CALCULATED VAlUES 
FOR lAKE WDR11f 

Qb~gr~gsl Cilcylit!:lQ 
Variable Top 

UP mg/l .02 
OP mg/l <.01 
N03 mg/l <.02 
NH3 mg/l .29 
OH mg/l .59 
Chl "a" ug/l 15.2 

Legend: UP - Unavailable Phosphorous 
OP - Ortho Phosphorous 

N03 - Nitrates 
NH3 - Almtonia 

ON - Organic Nitrogen 
Chl "an - Chlorophyll "a" 

Bottom Top Bottom 

.02 .025 .025 
<.01 .001 .002 
<.02 .002 .004 

.23 .04 .05 

.63 .27 .27 
15.4 



TABLE I II -20 

C(JtPARISON OF OBSERVED AND CALCULATED VALUES 
FOR LAKE BENBROOK 

TOP BOTTOM 

Observed 

Variable Min. 2 Max. 2 Avg. 2 

TP mg/l .02 .07 .04 
UP mg/l .06 0 .05 
OP mg/l <.01 .02 .006 
N03 mg/l <.03 .1 .04 
NH3 mg/l <.03 .1 .04 
ON mg/l 1.03 1.20 1. 
DO mg/l 5.7 10 6.4 
Chl 'a' ug/l 2.4 20 11 

1. Legend: TP - Total Phosphorous 
DO - Dissolved Oxygen 

Calc. 

.056 
.03 
.01 
.04 
.04 

1.06 
8.2 

10.6 

UP - Unavailable Phosphorous 
OP - Ortho Phosphorous 

N03 - Nitrates 
NH3 - Anlnonia 

ON - Organic Nitrogen 
Chl "a" - Chlorophyll "a" 

2. Intensive survey data 7-15-87 

Qb~erved 

Min. 2 Max. 2 Avg. 2 

.05 .09 .06 

.03 .08 .05 
<.01 .03 .008 
<.03 .3 .05 
<.03 .3 .05 

.86 1.6 1. 

0 7.8 6.3 

Calc. 

.058 
.05 
.01 
.12 
.12 
1. 

4.3 



Variable Min.! 

TP mg/l .15 
UP mg/l 
OP mg/l .01 

N03 mg/l .01 

NH3 mg/l .01 
ON mg/l .01 
DO mg/l 
Chl'a' ug/l 2.7 

TABlE III-ZI 

C(JIIPARISON OF OBSERVm AND CALCULATm VALUES 
FOR EAGLE MOUNTAIN lAKE 

TOP BOTTOM 

Ob~erved Observed 

Max. 1 Avg. 1 Std. 1 Cal c. Min. 1 Max. 1 Avg. 1 

.01 .05 .03 .044 .01 .22 .07 
.03 .03 .02 

.06 .02 .01 .014 .01 .22 .05 
.3 .1 .15 .3 .01 .6 .11 

.27 .08 .07 .06 .01 .43 .11 
3.2 1.7 1.2 1.5 1.0 2.7 1.9 

5.6 
25.6 17 .5 8.6 17.3 2.7 18.8 12.1 

Std. 1 Calc. 

.05 .03 
.01 

.14 .02 

.17 .33 

.12 .09 

.46 1.5 
4.7 

9.0 12.7 

1. Observed data from joint study by TWC/SEMl/TWCID performed in summer 1986-1987. 
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treatment scenarios developed in the facility planning tasks of this 

project. (See Appendices A, B, and C.) The ratio of projected nutrient 

loads to the existing load for each of the nutrients was developed for the 

various scenarios. These ratios were employed to calculate new in-lake 

nutri ent concentrations assumi ng that the con cent rat ions changed in 

proportion to the change in loads. 

Results 

Eagl e Mountain Lake Projections. The est i mated plant fl ows upstream of 

Eagle Mountain Lake were approximately 1.8 MGD under current conditions and 

5.1 MGD in the year 2005. The 2005 treatment plant flow contains flows from 

existing plants and septic tank systems as well as flows associated with the 

projected population growth. 

Table 111-22 presents the projected chlorophyll "a" concentrations in Eagle 

Mounta in Lake for the cond it ions exami ned and for the cali brat i on that 

represents the existing conditions. The existing chlorophyll "a" 

concentration is approximately 17 ug/l and is estimated to increase to 

approxi mate 1y 20 ug/1 if nutri ent removal is not provi ded in the future. 

Nutrient removal for existing discharges is estimated to reduce 

concentrations to between 14 and 15 ug/1. The projected chlorophyll "a" 

concentrations change approximately ±3 ug/l. This magnitude of change has 

been considered to be significant in some situations. It is difficult to 

quantitatively relate this concentration change to modifications in water 

usage. In addition, the summer chlorophyll "a" data for Eagle Mountain Lake 

have a standard deviation in excess of 8 ug/1. The projected change of 

±3 ug/l would be difficult if not impossible to measure in the lake during a 

summer season. 



Year 

Existing 
Existing 
Existing 
2005 

2005 

2005 

2005 
2005 

2005 
2005 
2005 

2005 

Conditions 

TABLE 111-22 

PROJECTED CHLOROPHYLL Ra
R FOR 

EAGLE MOUNTAIN LAKE 

Flow - MGDI Nutrient 
Removal Lake Fort Worth 

1.8 
1.8 
1.8 
5.1 

5.1 

5.1 
3.85 
3.85 
3.85 
3.86 
2.86 
2.86 

1.26 
1.26 
1.26 
2.25 
2.25 

2.25 

None 
P to 1 mg/l 

N to 3.3 mg/l 
None 

P to 1 mg/l 
N to 5 mg/l 

None 
P to 1 mg/l 
N to 5 mg/l 

None 
P to 1 mg/l 
N to 5 mg/l 

Ch 1 'a' 
ug/l 

17.3 
14.8 

15.6 
20.3 
16.2 
17.3 

19.5 
16.9 
16.0 
18.6 
14.9 

16.0 

1. Projected wastewater flows were based on expans i on of the exi st i ng 
treatment plants to treat the increased flow from higher populations and 
flows that are currently treated in septic systems. 
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The projections indicated a potentially significant trend associated with 
the increases in discharge of treated sewage without accompanying nutrient 
contro 1 s. The current anal ys is is a 1 ake-wide anal ys is and smoothes out 
spatial effects. It can be anticipated that shallow near-shore areas, 
which are in coves where the treatment plant effluents enter the lake, will 
be subject to larger impacts. (It still may be difficult to measure changes 
in concentrations.) 

Examination of the information presented in Table 111-22 indicates that 
either nitrogen or phosphorous removal could be considered to control 
chlorophyll "a" concentrations. Under existing conditions, light is the 
factor that is limiting chlorophyll "a" concentrations and the influence of 
nutrients appears to be modest in terms of limiting growth. Control of 
either nutrient can induce a limitation associated with the nutrient that is 
controlled. The calculations indicate that phosphorous control is somewhat 
more effective then nitrogen control, and experience indicates that 
phosphorous control has the additional advantage of being more compatible 
with many nonpoint source control actions. 

The current analysis can provide a basis for long-term planning, while the 
more complex Eagle Mountain Lake eutrophication analysis being developed by 
the state can ultimately provide the basis for detailed planning and 
implementation that could consider both pOint and nonpoint source controls. 

Benbrook Lake Project ions. Tabl e 111-23 presents est i mates of chlorophyll 
"a" concentrations for Benbrook Lake. EXisting conditions (calibration) 
and various nutrient control policies have been considered. EXisting 
chlorophyll "a" concentrations are approximately 11 ug/l and are projected 
to increase to between 13 and 14 ug/l in the future without nutrient 
controls. Control of nutrients at existing discharges could reduce current 
chlorophyll "a" to approximately 8 ug/l. The data base for Benbrook Lake is 
not as extensive as the data base for Eagle Mountain Lake. Similar 



Condition 

Year 

Existing 
EXisting 
Existing 
2005 
2005 
2005 

TABLE 111-23 

PROJECTED CHLOROPHYLL "aft FOR 
lAKE BENBROOK 

Flow-MGD1 
Nutrient 
Remova 1 

2.4 None 
2.4 P to 1 mg/l 
2.4 N to 5 mg/l 
3.67 None 
3.67 P to 1 mg/l 
3.67 N to 5 mg/l 

Chl It a" 
ug/l 

11.3 
7.3 
7.9 

13.6 
7.3 
9.0 

1. Projected wastewater flows were based on expansion of existing treatment 
plants to treat increased flows from higher populations and flows that 
are currently treated in septic systems. 
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vari at ions of observed data and effects can be ant i c i pated. Increases in 
chlorophyll II a" projected by the current analysis are for lake-wide 
conditions and increased impacts could be anticipated in shallow near
shore areas close to locations where loads enter the system. The 
difficulties of relating changes in chlorophyll "a" concentrations to 
modifications of water usage are also applicable to the Benbrook Lake 
situation. Variations in observed data could make it difficult or 
impossible to measure changes in water quality associated with anticipated 
loading increases or decreases. 

Phosphorous control s appear to be somewhat more effect i ve than nitrogen 
controls for future conditions. This assessment is, in part, related to the 
limited water quality data base for Benbrook Lake and to the initial 
estimates of pOint and nonpoint sources limitations in available data. It 
is suggested that the data base and associated analysis be strengthened. 
The current analysis suggests that nutrient removal could be required in the 
future; therefore, new or expanded facilities should be designed to 
accommodate later inclusion of phosphorous removal processes. 

Other Water Quality Considerations for Lakes. A basic pol icy issue exists 
in terms of the desirability and affordability of nutrient control policies 
for Benbrook Lake and Eagle .Mountain Lake. In both situations, there will 
be an increase in chlorophyll "a" concentrations with increases in nutrient 
loads associated with population growth. Tangible benefits or improvements 
from a nutrient control program will be difficult or impossible to measure 
and quantify. 

If nutrient controls are identified as appropriate for either or both 
systems, then the current analysis indicates that phosphorous controls will 
be the most effective choice for summer conditions. Nonpoint source 
contro 1 s of phosphorous shoul d be cons i dered in the overall management of 
water quality if nutrient removal is considered appropriate. 
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The current analysis is for average summer conditions. It is possible that 
an ana lys is of data from other seasons coul d i dent ify a need for nitrogen 
control. It is unlikely that the issues associated with the relationship of 
water usage to water quality or the difficulty of measuring changes in water 
quality will be affected by analysis of additional seasons. 

Stream Analysis 

The Streeter-Phelps simplified mathematical model was used to model all the 
streams in the Upper Trinity River Basin for determining projected 
wastewater effl uent qual i ty 1 i mits for the year 2005 ina scenari 0 where 
all communit i es along the streams operated thei r own wastewater treatment 
plants (WWTP). Streams that were modeled in the Upper Trinity River Basin 
were: Village Creek, Ash Creek, Walnut Creek, the West Fork Trinity River 
system (including Martin's Branch, Big Sandy Creek, Dry Creek, and Town 
Creek), South Fork Trinity, and the Clear Fork Trinity River system. Qual
Tx was also used to model Town Creek, South Fork Trinity, and the Clear Fork 
Trinity River. Details of model development are presented in Appendix D. 

Projected year 2005 populations of individual cities taken from this report 
were used to determine the projected flows to be utilized in the models. In 
addition, daily usage rates (gpcd) for each community were determined to 
evaluate projected flows, based on information from Federal WWTP design 
criteria data, Texas state WWTP design criteria, Texas state septic system 
design criteria, and Texas Water Commission self-reporting data collected 
from communi ty wastewater treatment fac il ity records in the Upper Tri nity 
River Basin. In several communities, evaluated usage rates seemed to be 
uncharacteristically low. Some additional modeling check runs were 
performed using higher usage rates for the communities in question, and it 
was found that there was no change in effluent quality requirements. 
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The low usage rates could possibly be due to plant discharge flows taken 

from the TWC self-reporting data. If plant personnel in those communities 

recorded flows in periods of lower usage, the gpcd values may be low also. 

However, the ant i c i pated growth in these communit i es is small, and since 

there were no additional stream impacts from the increased usage rates used 

in the model check runs, the difference in the usage rates does not appear 

to be an important issue. It is also important to note that the lower usage 

rates, as well as the other rates used to determi ne the proj ected fl ows, 

were within the recommended range of the federal and state design criteria. 

Results of the simplified modeling are shown in Table III-24. A range of 

effl uent qual i ty requi rements was determi ned by test i ng for two sets of 

stream conditions: 1) normal reaeration and 2) limited reaeration where the 

stream is influenced by low-flow and pooling effects. In addition, three 

different flows were cons i dered for the Johnson County Freshwater Supply 

District No. 1 (FWSD No.1) to determine the range of impacts possible on 

Vill age Creek. Di scharge flows from major industries along the streams 

modeled in this study were consistent with current TWC self-reporting data. 

Industrial flows were assumed to remain relatively constant through the year 

2005. 

SUIfolARY 

Water quality in the Upper Trinity River Basin is typically good. 

Violations of surface water quality standards are occasionally observed in 

association with low stream flow conditions and shallow, stagnant water in 

bay and cove areas around the lakes. Low DO violations were occasionally 

observed in the lakes near the dams. 

Nonpoint source and point source pollutant load estimates and projections 

were developed. It appears that nonpoint source loads represent the 

majority of the annual pollutant loads into the study area lakes and 



Receiving 
Stream 

Town Creek 
South Fork 
Clear Fork 

Vi 11 age Creek 
JCFSD No. 1 @ 0.5 mgd 
JCFSD No. 1 @ 1.0 mgd 
JCFSD No. 1 @ 2.0 mgd 

Dry Creek 
Big Sandy Creek 
Martins Branch 
Martins Branch 
West Fork 

Ash Creek 
Walnut Creek 

TABLE 111-24 

SIMPLIFIED MODELING RESULTS 
PROJECTED EFFLUENT SETS 

2005 PROJECTED FLOWS 
UNDER NORMAL AND LIMITED AERATION 

Effluent Quality Effluent Quality 
Normal Reaeration Limited Reaeration 

BOD NH3 DO BOD NH3 DO 
(mgjl) (mgjl) (mgjl) (mgjl) (mgjl) (mgjl) 

10 3 5 5 2 5 

10 3 5 5 2 5 

10 3 5 5 2 5 

20 15 5 10 3 5 
20 15 5 10 3 5 

20 15 5 10 3 5 

20 15 5 10 3 5 

20 15 5 10 3 5 

20 15 5 10 3 5 
20 15 5 10 3 5 

20 15 5 10 3 5 

20 15 5 10 3 5 

20 15 5 10 3 5 
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streams. Therefore, any water quality management plan shoul d cons i der the 
potential impact of nonpoint source loads on the water quality. 

The results of the dissolved oxygen water quality analysis are summarized in 
Tabl e II I -25. Informat ion is presented for the two 1 eve 1 s of reaerat i on 
coefficients examined in the current study and the two types of models used 
in the analysis. The restriction on the average reaeration coefficient 
attempts to make an allowance for the effects of pools in the water bodies. 
However, pools would also provide locations suitable for sources of 
dissolved oxygen and sinks of ammonia from phytoplankton, algae, and plant 
growth that are not included in the analysis. The data collected suggest 
that these sources of oxygen and sinks of ammonia may be quite significant. 
Thus, the analysis with the reaeration restriction appears very conservative 
and quite restrictive. 

A basic policy issue exists in terms of the desirability and affordability 
of nutrient control policies for Benbrook Lake and Eagle Mountain Lake. In 
both situations, there will be an increase in chlorophyll "a" concentrations 
with increases in nutrient loads associated with population growth. The 
calculated increases in chlorophyll "a" can be eliminated by nutrient 
removal at point sources. Tangible benefits or improvements from a nutrient 
control program will be difficult or impossible to measure and quantify. 

If nutrient controls are identified as appropriate for either or both 
systems, then the current analysis indicates that phosphorous controls will 
be the most effective choice for summer conditions. Nonpoint source 
contro 1 s of phosphorous shoul d be cons i dered in the overall management of 
water quality if nutrient removal is considered appropriate. 



Water Bodyl 

West Fork Trinity 
Martins Branch 
Big Sandy Creek 
Dry Creek 
Village Creek 

Town Creek, South Fork, 
Clear Fork 
Walnut Creek 
Ash Creek 
Town Creek and South Fork 
Clear Fork 

TABLE 111-25 

stIItARY OF RESULTS 

Effluent Requirements 2 
Conventional Reaeration 
Reaeration 3 Restriction4 

20/15/5 
20/15/5 
20/15/5 
20/15/5 
20/15/5 

10/3/5 
20/15/5 
20/15/5 
10/2/5 
5/2/6 

10/3/5 
10/3/5 
10/3/5 
10/3/5 
10/3/5 

5/2/5 
10/3/5 
10/3/5 

Method of 
Analysis 

Streeter-Phel ps5 
Streeter-Phel ps5 
Streeter-Phel ps5 
Streeter-Phel ps5 
Streeter-Phel ps5 

Streeter-Phel ps7 
Streeter-Phel ps6 
Streeter-Phel ps6 

Qual-Tx7 

Qual-Tx7 

Notes: 1. Projections for the municipal discharges at 2005 flows. 
2. CBODs/NH3-N/DO. 
3. Texas reaeration formula used. 
4. Reaeration coefficient restricted to ka ~ 2/day in an attempt to 

account for pools in the stream. 
5. No data of calibration. 
6. Some limited water quality data available. 
7. One usable data set for calibration. 
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The current analysis is for summer average conditions. It is possible that 
an analysis of data from other seasons could identify a need for nitrogen 
control. It is unlikely that the issues associated with the relationship of 
water usage to water quality or the difficulty of measuring changes in water 
quality will be affected by analysis of additional seasons. 



I NTRODUCTI ON 

CHAPTER IV 

WASTEWATER FACILITY PLANS 

The objectives of this project are to develop, evaluate, and present to the 
involved and affected parties alternatives for wastewater treatment in the 
Upper Trinity River Basin based on water quality, political subdivisions, 
and cost. This chapter summarizes results of planning efforts for the Clear 
Fork-Lake Weatherford Facility Planning Region, the Eagle Mountain Lake 
Facility Planning Region, and for several isolated communities within the 
Upper Trinity River Basin. Details of data and assumptions used in 
deve 1 opi ng the summary i nformat i on presented here are contained in 
individual facility plan reports dedicated to each facility planning region 
and included as Appendices A, B, and C to this report. 

The information and costs presented are intended to aid the communities, 
cities, planning agencies, and potential operators in evaluating wastewater 
treatment alternatives in their areas. Recommended alternatives are 
presented in the following sections based on comments from and discussions 
with the parties affected, refinement of costs, and completion of the 
recelvlng water quality impact analysis. However, recommendations on 
alternatives for the Eagle Mountain Lake Facility Planning Region cannot be 
refined until the Texas Water Commission concludes its present studies and 
permit hearings in that region. 

Affordability guidelines published in EPA document CG-82, which state that 
the total annual charges to customers should not exceed 1.75% of the median 
annual household income when that income is over $17,000, were referenced 
when performing the facility plan costing standards. The 1979 median 
household income for Tarrant County was $18,642 per year, and therefore the 
gu i de 1 i ne for affordabil ity woul d be about $325 per household per year. 
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Likewise, the median household income for Parker County is $17,245, and the 

gui de 1 i ne for affordabi 1 ity for that county woul d be about $300 per year. 

The median household income for Wise County for 1979 was $16,381. For 

amounts between $10,500 and $17,000, the suggested 1 imit of affordabil ity 

is 1.5%; therefore, the affordability guideline for Wise County would be 

about $245. 

METHODOLOGY 

The facility planning work associated with this study developed data 

necessary to evaluate the feasibility of specific projects needed to protect 

water quality in the Upper West Fork and Cl ear Fork of the Tri n ity River 

Basin while providing efficient, cost-effective treatment. These data aid 

in identification of priorities, costs, and locations of necessary 

pollution abatement facilities. The identification of sound alternatives to 

maintain water qual ity and to provide cost-effective wastewater treatment 

was a primary objective of the study. 

The rapidly growing population within parts of the study area has resulted 

in the need to provide cost-effective treatment to serve that growth while 

protecting the water qual ity of the reservoirs that are the predominant 

sources of water supply for the area and other downstream areas. The 

impacts of high population growth, increased nonpoint sources of pollution 

due to urbanization, and the need for additional water and wastewater 

fac i 1 it i es must be balanced wi th the need to protect the water qual i ty of 

the lakes in the region. 

The protection of the water quality of these lakes must begin before 

population growth circumvents the time for detailed evaluation of regional 

facilities to handle the wastewater that will be generated. Studies done by 

local Councils of Governments and other agencies show that the area 

popul at ion is growi ng and that, by the year 2000, approxi mate 1 y 51% more 
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people may be residing in the area. Much of thi s growth is and wi 11 
continue to occur in the vicinity of the major lakes of the region. Many 
streams and lakes are already feeling the impact of this increased growth. 
These facility planning efforts will determine the areas of greatest growth 
and will address the difficult problems of achieving water quality 
protection and economically feasible wastewater treatment and disposal. 

The resources preserved by protecting water quality include more than just 
the water supply. People from a large part of Texas enjoy the region's 
lakes because of the excellent boating, fishing, hunting, swimming, camping, 
and other recreational activities. Protection of the water quality of the 
lakes is needed to maintain the tremendous recreational benefits. 

The study area boundaries represent the drainage areas of Lake Arl ington, 
the Upper West Fork, and the Cl ear Fork of the Tri n ity Ri ver. These 
boundaries are totally within the Trinity River Basin. 

The wastewater facility planning concentrated on the three facility planning 
regions indicating a more critical need for organized systems. Most of 
these facility planning regions correspond to population clusters and 
watershed boundari es that caul d potent i ally benefi t from construct i on of 
regional sewerage systems. These three facility planning regions are: 

1. Clear Fork-Weatherford Facility Planning Region 
2. Eagle Mountain Lake Facility Planning Region 
3. Isolated individual communities outside of designated facility 

planning regions 

Areas within the Fort Worth city limits, but also part of North Lake Worth 
and South Benbrook Lake Facility Planning Regions were addressed in the Fort 
Worth Master Plan (in preparation) and are, therefore, not included in the 
facility planning efforts described in this report. 
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Alternative treatment technologies for local, subregional, and regional 
sewerage systems serving each of the communities within these planning areas 
were also evaluated. 

POTENTIAL MANAGEMENT AND FUNDING ALTERNATIVES 

Potential management agencies and sources of funding must be considered for 
each system. City utility departments, utility districts, and private water 
supply companies are among the management options potentially available. 
Any management agency cons i dered must have the 1 ega 1 authority to issue 
bonds, collect revenue, and meet other requirements such as may be imposed 
by federal or state law. Existing agencies that might be considered within 
each of the designated facility planning regions are listed in Table IV-I. 
To manage certain facilities, some of these agencies might be required to 
enact ordinances or amend their current operating guidelines. 

Several sources of funding may be considered for each system. Revenue bonds 
represent a common, widely accepted method of financing public sewage 
faci 1 it i es. Genera 1 obl i gat i on bonds may be the preferred fund i ng source 
for some municipalities. Recently enacted amendments to the Clean Water Act 
seek to replace federal grants with state-administered revolving loan funds 
by 1990. 

The State Water Pollution Control Revolving Fund (State Revolving Fund, or 
SRF) is a perpetual fund through whi ch the Texas Water Development Board 
(TWDB) provides low-interest loans to Texas communities for the construction 
of wastewater treatment works. The initial "seed" money for the SRF comes 
from federal capitalization grants and a 20% state match, as authorized by 
the 1987 Clean Water Act Amendments and state enabling legislation, S.B. 
807. The SRF program replaces the old federal construct i on grants program 
and is managed by the state. Financial assistance from the SRF is available 



TABLE IV-l 

EXISTING MANAGEMENT AGENCIES CONSIDERED 

Clear Fork-Weatherford 
Facility Planning Region 

l2ill 

City of Weatherford 
City of Willow Park 
Town of Hudson Oaks 
City of Aledo 
City of Annetta 
City of Annetta North 
City of Annetta South 
Parker Co. Utility 

District 

Regional/Subregional 

City of Weatherford 
Parker Co. Utility 

District 
City of Fort Worth 
Tarrant Co. Water 

Control and 
Improvement District 
No. 1 

Trinity River Authority 
of Texas 

Eagle Mountain Lake Other Areas Outside 
Facility Planning Region Designate Facility 

Planning Regions 

.I..!!Y.l 

City of Azle 
City of Reno 
City of Pelican Bay 
City of Boyd 
City of Aurora 
City of Newark 
City of Rhome 
Tarrant Co. Water 

Municipal Utility 
District No.1 

City of Fort Worth 
Parker Co. Utility 

District 
Tarrant Co. Water 

Control and 
Improvement District 
No. 1 

Regional/Sybregional 

City of Azle 
Tarrant Co. Municipal 

Utility District No.1 
Parker Co. Utility 

District 
City of Fort Worth 
Trinity River Authority 

of Texas 
Tarrant Co. Water 

Control and 
Improvement District 
No. 1 

City of Decatur 
City of Briaroaks 
City of Bridgeport 
City of Jacksboro 
Ci ty of Joshua 
Johnson Co. Fresh 

Water Supply 
District No. 1 
City of Springtown 
City of Chico 
Wise Co. Water Control 

Improvement District 
No.1 

City of Lake 
Bridgeport 

City of Alvord 
Parker Co. Utility 

District 

Regional/Sybregional 

NIA 
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in the form of low-interest loans for the construction of wastewater 
treatment works; the interest rate is currently set at 4%. For purposes of 
cost analysis for this study and on the basis of available SRF funds, an 
interest rate of 4-1/2% and payout period of 20 years were used. 

A more detailed description of the facility planning methodology is included 
in Appendix D. 

CLEAR FORK-WEATHERFORD FACILITY PLANNING REGION 

Area Included in Facility Planning Region 

This facility planning region, shown in Figure IV-I, encompasses the Clear 
Fork drainage basin upstream of Turkey Creek and includes the watersheds of 
the Clear Fork and South Fork of the Trinity River. 

Communities selected for examination as facility planning areas (FPAs) are 
listed below: 

City of Weatherford 
City of Willow Park 
Town of Hudson Oaks 
City of Aledo 
Lake Weatherford Area 
City of Annetta North 
City of Annetta 
City of Annetta South 

The boundaries of these individual facil ity pl anning areas were shown in 
Figure IV-I. It should be noted that the authority of the City of Aledo is 
1 i mited to thei r corporate boundary only. As a general 1 aw city, Aledo 
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would have a 1/2 mile ETJ, but control in this area is accessed by the City 
of Fort Worth which has as-mile ETJ that takes precedence since it is a 
home rule city. 

All of these facility planning areas, except the Lake Weatherford area, lie 
within segment 0831 (Clear Fork Trinity River Below Lake Weatherford) of the 
Trinity River Basin. The Lake Weatherford Facility Planning Region 
encompasses segment 0832 and the lower portions of segment 0833. 

The terrain surroundi ng these commun it i es may generally be descri bed as 
hilly, ranging from gently sloping to relatively steep cliffs adjacent to 
river channels in some areas. Most of the larger population clusters are in 
communities along IH 20 and u.s. 80. 

Population Projections 

Popul at ions in each of the communit i es were projected through year 2005. 
The North Central Texas Council of Governments estimates for 1987 are 
available and were used for the cities of Weatherford, Willow Park, and 
Aledo. Population figures for 1987 in other communities were estimated from 
recent aeri a 1 photographs and from i nformat ion provi ded by representat i ves 
of the individual communities. 

Population projections for each of the community facility planning areas are 
presented in Table IV-2. 

Summary of Alternatives 

For each facility planning area, four basic wastewater disposal options 
were considered. The first of these alternatives involves continued on-site 
disposal for areas not currently served by an organized system. The 
remaining three alternatives involve implementation of an organized system 



TABLE IV-2 

CLEAR FORK-WEATHERFORD FACILITY PLANNING REGION 
FACILITY PLANNING AREA POPULATION ESTIMATES AND PROJECTIONS 

Estimated Estimated 
1987 2005 

Community Population Population 

City of Weatherford 14,660 17,950 
City of Willow Park 2,100 4,640 
Town of Hudson Oaks 900 2,410 
City of Aledo1 1,350 2,180 
Lake Weatherford Area 1,540 2,020 
City of Annetta North 660 1,630 
City of Annetta 410 940 
City of Annetta South 330 890 

1. Includes population outside corporate boundaries of 
City of Aledo which is in ETJ of Fort Worth. 
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at local, subregional, or regional levels. The estimated per-household 
annual costs for all organized system alternatives considered for the Clear 
Fork-Weatherford Facility Planning Region are presented in Table IV-3. 
Permit limitations for each area will depend on water quality and regulatory 
constraints discussed elsewhere in this report. Costs presented in Table 
IV-3 represent fully developed system costs based on 2005 population 
projections. Actual costs may vary somewhat depending 
layouts, areas served, financing, and other factors. 
calculations used in generating the figures in Table IV-3 
Appendix A. 

on exact system 
Details of the 

are presented in 

The cost of individual on-site disposal systems may vary considerably 
throughout the region. Conventional on-site systems, where suitable soils 
exist, may cost from $1,500 to $2,500. In areas where unsuitable soils are 
prevalent, however, initial costs of $5,000 to $10,000 may not be uncommon. 
If these initial costs are financed in a 30-year home mortgage at an 
11% interest rate, the homeowner may incur an annual cost of $173 (based on 
a $1,500 initial cost) to $1,150 (based on a $10,000 initial cost). 

Existing Organized Systems 

Three organized sewerage systems currently have permits to operate within 
the Clear Fork-Weatherford Facility Planning Region. The largest plant is 
operated by and serves the City of Weatherford. Th is plant is located in 
the City of Weatherford and discharges to Town Creek, 1 mile above the IH 20 
bridge. This plant essentially serves all citizens within the Weatherford 
city limits and is permitted for an average daily discharge of 2.12 million 
gallons per day (MGD). The plant currently discharges approximately 1.5 MGD 
under average conditions. 



TABLE IV-3 

CLEAR FORK-WEATHERFORD FACILITY PLANNING REGION 
SUMMARY OF ESTIMATED COSTS FOR ORGANIZED SYSTEM 

Facility Planning 
Area 

Willow Park 

Hudson Oaks 

2005 
Total 
Flow 
(HGD) 

0.46 

0.24 

System 

Local 
Sub-Regional 
Regional 

Local 
Sub-Regional 
Regional 

Lake Weatherford Area 0.20 Local 
Sub-Regional 
Regional 

Annetta North 

Annetta 

Annetta South 

Weatherford 

Aledo 

0.10 Local 
Sub-Regional 
Regional 

0.09 Local 
Sub-Regional 
Regional 

0.09(3) Local 
Sub-Regional 
Regional 

2 .15 Local 
Sub-Regional 
Regional 

0.22 Local 
Sub-Regional 
Regional 

",," 

Range of Estiamted 
Annual Costs per Household 

(Based on Projected 2005(1) 
Population) 

10/15/2 5/5/2 

367 

365 

403 
385 
344 

693(2) 
667(2) 
657(2) 

407 
325 
296 

565 
450 
432 

613 
522 
488 

177(5) 
200(5) 

200(5) 
167(5) 

427 

386 

N/A 
N/A 
365 

729(2) 
800(2) 
678(2) 

N/A 
440 
316 

N/A 
574 
453 

N/A 
632 
510 

225(5) 
225(5) 

(1) Lower annual cost is for 10/15/2 permit conditions; higher annual cost 
is for 5/5/2 permit conditions. 

(2) Includes costs of individual pumping units required at each waterfront 
home. 

(3) Total from two independent local collection systems 
(4) Existing system currently operating 
(5) In addition to costs of operating, maintaining, and servicing debt on 

existing city collection system. 
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The City of Weatherford's long-range sewerage system master plan calls for a 
second wastewater treatment pl ant to be constructed near the community of 
Center Point in the future. It is not yet permitted. 

The second permitted and the only other operating sewerage system within the 
Clear Fork-Weatherford Region is the City of Aledo wastewater system. The 
city now operates the wastewater collection and treatment system formerl y 
owned and operated by the Parker County Utility District. This above-ground 
stee 1 package plant serves about 60% of the current popul at i on with i n the 
Corporate Limits of the City of Aledo. It is currently permitted for an 
average discharge of 0.091 MGD, but an app 1 i cat i on for an amendment to 
increase the permitted flow to 0.130 MGD has been submitted to the Texas 
Water Commission. The plant discharges to an unnamed tributary of the Clear 
Fork near the southwest side of the City of Aledo. 

The third permit is currently held by Mr. Doyle Hanley, the developer of 
Clear Fork Canyon Estates. The proposed WWTP will discharge up to 0.25 MGD 
from a site on the south end of the City of Willow Park. This facility is 
intended to serve a proposed high-density residential and commercial 
development in Willow Park. Mr. Hanley has entered into a Wastewater 
Treatment Facility Transfer Agreement with the City of Willow Park that 
establ ishes the terms and conditions for the construction and subsequent 
transfer of the WWTP to the City of Willow Park. Development of this system 
is not yet underway. 

Existing On-Site Systems 

All other developed areas within the Clear Fork-Weatherford Facility 
Planning Region are served by individual on-site disposal systems. The 
cities of Weatherford and Willow Park administer their own septic tank 
programs. Septic tank installations throughout the remainder of Parker 



IV -13 

County are regul ated by the Parker County Health Department in accordance 
with Texas State Health Department criteria. 

Soil s throughout a 1 arge portion of the regi on are unsuitable for sept i c 
tank drain fields. In general, soils in and adjacent to the Clear Fork and 
South Fork are classified as unsuitable due to flooding, and many soils at 
higher elevations are unsuitable because of relatively shallow depth of 
rock. Soils at middle elevations, flanking the floodplains of both the 
Clear Fork and the South Fork, vary in suitability from poor (due to slow 
percolation rates) to good. Soil suitability for this region is summarized 
in Table IV-4. 

Detailed records regarding septic tank installations have not been 
rna i nta i ned by the Parker County Health Department unt il recently. 
Conversat ions with 1 oca 1 representat i ves i ndi cate that there are problems 
with septic tank systems in Hudson Oaks, Willow Park, and in the surrounding 
area due to shallow rock and groundwater. 

More detailed descriptions of each facility planning area in the Clear Fork
Weatherford Facility Planning Region, as well as further breakdown and 
detail of proposed facility plans and estimated costs, are included in 
Appendix A of this report. 

EAGLE MOUNTAIN LAKE FACILITY PLANNING REGION 

Area Included in Facility Planning Region 

Eagle Mountain Lake (EML) is located in northwestern Tarrant and 
southeastern Wise counties about 12 miles northwest of downtown Fort Worth. 
The 1 ake is on the West Fork of the Tri n ity Ri ver between Lake Worth and 
Lake Bridgeport. It is identified as river mile 49 to river mile 66 of the 
West Fork, which is segment 0809. EML was completed in 1932 for the 



Facil ity 
Planning 
Area 

Willow Park 

Hudson Oaks 

Annetta 

Annetta North 

Annetta South 

TABlE IY-4 

CLEAR FORK-WEATHERFORD FACILITY PLANNING REGION 
SlIItARy OF SOIL SUITABILITY 

FOR ON-SITE DISPOSAL 

P~rc~nt Qj~trjbytiQn fQr SQils 
Slight Moderage Severe 

Limitation Limitation Limitation 
Severe 

Limitation 
(slow perc) (rock; flooding) 

5 10 5 80 

10 20 15 55 

5 25 5 65 

20 10 45 25 

3 1 1 95 

Lake Weatherford Area 25 30 5 40 
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purposes of water supply and recreation, and it has approximately 200 miles 
of shoreline and a surface area of 9,000 acres. The lake is owned, 
operated, and maintained by the Tarrant County Water Control and Improvement 
Oi stri ct No. 1. 

The planning region for Eagle Mountain Lake is shown in Figures IV-2 
and IV-3, and the 16 individual FPAs included therein are listed as follows: 

Azle Facility Planning Area 
Ash Creek Facility Planning Area 
Pelican Bay Facility Planning Area 
Peden Facility Planning Area 
Swift Branch Facility Planning Area 
Reno Facility Planning Area 
Briar Creek Facility Planning Area 
Hog Branch Facility Planning Area 
Boyd Facility Planning Area 
Aurora Facility Planning Area 
Oates Branch Facility Planning Area 
Newark Facility Planning Area 
Avondale Facility Planning Area 
Gilmore Branch Facility Planning Area 
Boat Club Facility Planning Area 
Lake Country Estates Facility Planning Area 

The individual planning areas in most cases are drainage basins for the 
creeks that flow into Eagle Mountain Lake. In some instances, however, the 
boundari es have been modi fi ed to account for pol it i ca 1 boundari es such as 
city limits. Table IV-S summarizes the areas and also the population 
estimates for each individual planning area. 
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TABLE IY-5 

EAGLE tlXlNTAIN LAKE FACILITY PLANNING REGION 
FACILITY PLANNING AREA POPULATION ESTIMATES AND PROJECTIONS 

Area POllylatiQn 
Facility Planning Area (Acres) 1987 2005 

Azle 8,320 8,682 14,250 
Ash Creek 5,550 1,270 2,110 
Reno 14,475 2,697 5,675 
Pelican Bay 1,270 1,541 3,560 
Peden 1,180 427 710 
Swift Branch 1,370 561 935 
Briar Creek 4,850 867 1,420 
Hog Branch 10,180 521 740 
Boyd 21,710 1,570 2,415 

Aurora 8,315 509 740 

Oates Branch 4,095 816 1,155 

Newark 5,090 1,250 1,860 

Avondale 11,465 406 655 
Gilmore Branch 5,030 450 750 

Boat Club 4,010 500 955 

lake Country Estates 5,510 2,450 4,680 

Total Region 112,420 25,090 43,440 
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The topography around Eagle Mountain Lake is gently rolling with elevations 
ranging from 650 feet above sea level near the lake to over 980 feet above 
sea level in the hills just a few miles away from the lake. Normal water 
level in the lake is elevation 649.1 (crest of service spillway). 

Population Projections 

Population figures for 1987 were estimated from aerial photographs of the 
planning area, copies of subdivision plats, and windshield surveys for rural 
areas and some smaller towns; and from the North Central Texas Counc il of 
Governments' (NCTCOG) 1987 population estimates for cities. Year 2005 
projections for cities were obtained by 1 inear extrapolation of growth 
rates from 1980 through 1987. In rural areas, the 2005 projections were 
derived from extrapolating average growth rates from cities in the area. 
The 1987 population is estimated at 25,090, and the 2005 projection is 
43,440, wh i ch is a 73% increase over 18 years. A dens ity of 2.54 persons 
per household was used throughout the calculations for the region. 

Copi es of recorded plats from county records and property maps from tax 
appraisal districts were obtained to aid in the determining population 
projections and location for areas not served by collection systems. 
Approximately 75 subdivisions were identified and located outside of cities 
with community sewerage systems. Table IV-6 summarizes the subdivisions by 
individual planning area. The west side of the lake (from Azle to Briar 
Creek) has 54 of the 75 subdivisions (not including the area within the 
sewered city limits) or over 70% of the development activity in the region. 
Another 17% is in the Lake Country/Boat Club area. There is also a 
substantial population in the Newark area, outside the city limits, although 
no specific subdivisions were identified. 



TABLE IV-6 

EAGLE tDJNTAIN LAKE FACILITY PLAIINING REGION 
SUMMARY OF SUBDIVISIONS 

Number of 
Subdivisions 

Facility Planning Area Identified 

Azle 3 
Ash Creek 12 
Reno 9 
Pelican Bay 8 
Peden 8 
Swift Branch 7 
Briar Creek 7 
Hog Branch 
Boyd 
Aurora 3 
Oates Branch 
Newark 
Avondale 1 
Gilmore Branch 5 
Boat Club 9 
Lake Country Estates 4 

Total 76 

Approximate 
Number 

of Lots 

130 
770 
415 

1,685 
350 
240 
890 

85 

175 
95 

370 
4,650 

9,855 
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The development activity on the west side of the lake varies in size, type 
of development, and proximity to the lake. The lakeshore itself is the only 
continuously developed zone. Subdivisions are scattered over the length of 
the lake and as far away from the lake as 7 miles. Sometimes the 
developments are in clusters of two or three, but usually not within 
1/4 mil e of each other. Lot sizes vary from 1 ess than 1/3 of an acre to 
4 acres. Over 30% of the popul at i on of the EML regi on is cons i dered to be 
rural and in uni ncorporated areas. Developed urban 1 and covers only about 
3% of the EML region. 

The majority of the planning area east of EML is currently undeveloped and 
was not projected for development in the resource documents used for this 
study. Treatment alternatives have not been prepared for this area. 
However, several recent occurrences could affect the growth rates in these 
areas. Major developments are proposed in the area east of the p 1 ann i ng 
region. This could result in residential growth for the areas north and 
east of the lake. In addition, the City of Fort Worth has proposed the 
construct i on of a new water treatment fac il ity in the area east of EML. 
Both of these activities could substantially alter the expected growth rates 
and open new areas of development. 

Summary of Alternatives - Phase I 

The population figures and subdivision locations have been identified for 
each FPA. This information, along with the topographic data from USGS maps, 
was used to layout proposed collection systems and determine the 
prel iminary sizes, locations, and costs for gravity 1 ines, pump stations, 
force mains, and treatment plants, according to the methodology described in 
Appendix D. Collection and treatment facilities were identified on an area
by-area basis for each FPA. After the systems had been defined individually 
for each FPA, subregional and regional systems were identified by combining 
the individual FPAs systems. 
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Two of the 16 facility planning areas (Hog Branch and Oates Branch) did not 
have developed areas with enough population to warrant facility design. The 
Azle FPA was addressed in a recently prepared master plan, and no additional 
new facilities were identified for this FPA. Also, no new facilities were 
identified for the Boyd FPA, as they are also currently served by an 
existing WWTP and the city has proposed expansion to meet future needs. 
Facilities were identified for the remaining 12 individual facility planning 
areas. Costs were determi ned for 15 i ndi vidua 1 systems, three subregi ona 1 
systems, and two regional systems. Detailed cost breakdowns for each of the 
FPAs are included in Appendix B. Table IV-7 summarizes the Phase I 
alternative system costs for each of the planning areas. 

Several additional alternatives were evaluated during Phase II studies with 
respect to wastewater discharges from the City of Azle and the west side of 
Eagle Mountain Lake. However, no definite recommendations or conclusions 
were developed because the Texas Water Commission hearings with the City of 
Azle have not yet been completed and the modeling of Eagle Mountain Lake by 
the TWC to develop effluent limitation guidelines and future water quality 
criteria has not yet been completed. 

Summary of Alternatives - Phase II 

Additional alternatives evaluated during Phase II for wastewater discharges 
from the City of Azle and/or Pelican Bay and other FPAs on the west side of 
EML can be divided into three basic groupings or treatment scenarios based 
on point of treatment: 

1. Ash Creek/Walnut Creek WWTP 
10/15/2 
10/15/2 with Phosphorous Removal 
10/15/2 with Nitrogen Removal 



Facil ity 
Planning 
Area 

Azle2 

Ash Creek 

Pelican Bay 

Peden 

Swift Branch 

Reno 

TABLE IV-7 

EAGLE IIlUNTAIN LAKE FACILITY PLAfIUNG REGION 
SlIIWlY OF COSTS FOR ORGMIZm SYSTEMS 

PHASE I 

Type of 
Facil ity 

Range of Annual Costs per Household 
{Based on 2005 Projected Populations)l 

Ash Creek Subregional 12 180 - 210 
Walnut Creek Subregional #2 165 - 195 
Westside Regional 195 - 210 

System II 520 - 560 
System N2 710 - 760 
System 13 280 - 325 
Sub-regional Nl 405 - 445 
Sub-regional N2 180 - 210 

Individual 235 - 260 
Sub-regional 260 290 
Regional 280 - 335 

Individual 610 - 640 
Sub-regional 490 - 540 

Individual 540 - 570 
Sub-regional 435 - 465 

System II 605 - 635 
System N2 455 - 485 
Sub-regional II 545 - 575 

1. Lowest cost is for 10/15 permit conditions; highest cost is for 10/15/2 
conditions further detailed breakdown of all costs are shown in 
Appendix B. 

2. Costs are applied only for population exceeding plant capacity and 
include cost for regional system only, no existing system costs are 
included. 



Facil ity 
Planning 
Area 

Briar Creek 

Boyd3 

Aurora 

Newark4 

Newark5 

Avondale 

Gilmore Branch 

Boat Club 

Lake Country 

TABLE IY-7 

EAGLE IlJUNTAIN lAKE FACILITY PLAIIIING REGION 
SlIIWlY OF COSTS FOR ORGANIZm SYSTEMS 

PHASE I 
(continued) 

Type of Range of Annual Costs per Household 
Facility (Based on 2005 Projected Populations)I 

System 'I 470 - 500 
System '2 685 - 745 
Sub-regional 505 - 540 

Regional 220 - 250 

Individual 635 - 665 

Individual 600 - 625 

Regional 220 - 250 

Individual 470 - 510 

Individual 560 - 585 

Individual 950 - 980 
Sub-regiona1 6 780 

Individual 935 - 1015 
Sub-regiona1 6 560 

3. Costs do not include existing local collection system costs. 

4. Portion outside of city limits only. 

5. Portion in city limits only; costs do not include existing local 
collection system costs. 

6. Cost of collection system plus treatment costs from Fort Worth. 



2. Fort Worth Satellite WWTP 
2.04 MGD 
6.3 MGD 

3. Fort Worth Village Creek WWTP 
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The first treatment scenario, which includes modification of existing 
plants, considered various treatment requirements because defined effluent 
requ I rements have not yet been estab 1 I shed by TWC. The second treatment 
scenario considered a plant location west of Lake Worth per the 201 
Facilities Plan for Village Creek WWTP. Two plant capacities were 
considered for this group. One alternative considered a 2.04 MGD plant to 
serve the popul at I on of the servl ce area. The 2.04 MGD was based on 120 
ga 11 ons per capita per day. The second a lternat I ve cons I dered the Fort 
Worth Facilities Plan plant sized at 6.3 MGD with the outfall to Mary's 
Creek. The third treatment scenario considered discharge into the Fort 
Worth system with eventual treatment by their Village Creek WWTP In 
accordance with the city's current wastewater master plan, soon to be 
completed. 

Various service area options were considered for each of the groupings and 
treatment categorl es, whl ch resulted I n the 1 I st of 11 a lternat I ves shown 
In Table IV-8. The annual costs per household for each of the Phase II 
alternatives are also shown in the table. More detailed descriptions of the 
proposed systems, as well as further breakdown of the estimated costs and 
location maps, are also included in Appendix B for the above alternatives. 

Existing Organized Systems 

There are currently eight wastewater treatment plants permitted In the 
region, four of which are municipal WWTPs. One of the WWTPs (International 
Word of Faith Church WWTP) has a no-discharge permit, and another (operated 
by TCMUD No.1) closed In March 1987 and diverted the wastewater to the 



Alt. 
No. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

1. 

TABLE IV-8 

EAGLE MOUNTAIN LAKE FACILITY PLANNING REGION 
PHASE II SYSTEMS 

2005 
Treatment Facility Service Area Population 

Ash Crk/Walnut Crk 10/15/2 Azle 10,500 

Ash Crk/Walnut Crk 10/15/2 Azle, Pelican Bay 13,935 

Ash Crk/Walnut Crk 10/15/2 
with Phosphorous Removal Azle 10,500 

Ash Crk/Walnut Crk 10/15/2 
with Phosphorous removal Azle, Pelican Bay 13,935 

Ash Crk/Walnut Crk 10/15/2 
with Nitrogen Removal Azle 10,500 

Ash Crk/Walnut Crk 10/15/2 
with Nitrogen Removal Azle, Pelican Bay 13,935 

Satellite WWTP - 2.04 MGD Azle, Downstream 17,040 
Intervening 

Satellite WWTP - 6.3 MGD Azle, Downstream 19,377 
Intervening, FW 
Sil ver Crk/L i ve 
Oak Crk 

Fort Worth Village Creek WWTP Azle 10,500 

Fort Worth Village Creek WWTP Azle, Pelican Bay 13,935 

Fort Worth Village Creek WWTP Azle, West side EML 21,995 

Cost Per 
Household 

230 

220/395 

320 

275/395 

340 

290/420 

435 

530 

285 

265/360 

295(1) 

For costs to other FPAs in west side of EML see costs for individual FPA and 
add to base cost. 
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Fort Worth system. The four municipal treatment plants serve the cities of 
Azle (two WWTPs), Boyd, and Newark. The two remaining private facilities 
are for Larry Buck (DIDO Retirement Center) and the Fort Worth Boat Club. 
The permit conditions and the average discharges for the previous two years 
are summarized in Table 111-5. 

Existing On-Site Systems 

The Cities of Aurora, Pelican Bay, and Reno do not have organized collection 
and treatment systems. The City of Pelican Bay uses the state criteria and 
requires inspections for new on-site systems, the City of Reno contracts 
with an independent sanitari an to handl e the permi tt i ng, and the City of 
Aurora currently does not have a permit process established. Both Tarrant 
and Parker count i es have adopted regul at ions and estab 1 i shed an inspect i on 
and permitting process for individual on-site systems in areas under their 
jurisdiction. Wise County is currently in the process of developing 
regulations and procedures for individual on-site systems. 

Soils in the area are generally clays; however, the eastern side of the lake 
has a substantial amount of rock, and the western and northern areas have 
more loamy and sandy clay soils. The Soil Conservation Service (SCS) has 
rated the soi 1 s for thei r su itabil ity for use as sept i c tank absorpt i on 
fields. Table IV-9 summarizes the soil ratings for each of the individual 
planning areas into four general categories: 

1. Slight limitations for use 
2. Moderate limitations for use 
3. Severe limitations for use due to slow percolation rates 
4. Severe limitations for use due to shallow rock or flooding 



Facility 
Planning 

Area 

Az1e 
Ash Creek 
Reno 
Pel ican Bay 
Peden 
Swi ft Branch 
Briar Creek 
Hog Branch 
Boyd 
Aurora 
Oates Branch 
Newark 
Avondale 
Gilmore Branch 
Boat Club 

TABLE 1'-9 

EAGLE tlJUNTAIN lAKE FACILITY PlAtIIltIG REGION 
SOIL SUITABILITY FOR ON-SITE DISPOSAL 

P~['~Dt Dj~t[ibytjQn for Soils 
Slight Moderate Severe Severe 

Limitation Limitation -slow perc rock; floods 

10 5 65 20 
15 70 15 

5 25 60 10 
5 95 0 

55 35 10 
5 15 75 5 
5 15 60 20 

45 45 10 
70 20 10 
60 10 30 
50 30 20 
55 25 20 
5 20 75 

10 10 20 60 

5 5 90 
Lake' Country Estates 5 15 80 
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More detailed descriptions of each facility planning area in the Eagle 
Mountain Lake Facility Planning Region, as well as further breakdown and 
detail of proposed facility plans and estimated costs, are included in 
Appendix B to this report. 

INDIVIDUAL COMMUNITIES OUTSIDE OF DESIGNATED FACILITY PLANNING REGIONS 

Areas Included as Individual Communities 

There are 12 individual communities within the Upper Trinity River Basin 
that are outside the designated facility planning regions. The names, 
county locations, and stream segments of the communities selected for study 
as facility planning areas are listed below: 

Community County Stream Segment 
City of Decatur Wise 0810 
Community of Briaroaks Johnson 0828 
City of Bridgeport Wise 0810 
City of Jacksboro Jack 0812 
Town of Joshua Johnson 0828 
City of Runaway Bay Wise 0811 
City of Springtown Parker 0809 
City of Chico Wise 0810 
Community of Paradise Wise 0810 
Community of Poolville Parker 0833 
City of Lake Bridgeport Wi se 0810 
City of Alvord Wise 0810 

Population Projections 

Population projections through year 2005 for the 12 individual communities 
are presented in two separate formats. Table IV-IO lists population 
projections based on the area within current city limits; Table IV-II, lists 



Area 

Alvord l 

Briaroaks l 

Bridgeport 
Chico1 

Decatur2 

Jacksboro1 

Joshua2 

Lake Bridgeport l 

Parad i sel 

Poo 1 vi 11 el 

Runaway Bayl 

Springtownl 

TABLE IV-IO 

INDIVIDUAL COMMUNITIES 
FACILITY PLANNING AREA TOWN POPULATIONS3 

1987 

1,050 

850 
3,850 
1,000 
4,588 
4,000 
4,830 

350 
462 
390 
800 

2,100 

1. Linear extrapolation used to project populations to 2005. 
2. From individual cities master plan projections. 
3. Populations are for areas within the current City limits. 

2005 

1,500 
1,520 
4,140 
1,290 
5,840 
4,000 
8,910 

550 
651 
650 

1,560 
3,240 



TABLE IV-ll 

SMAll FACILITY PLANNING AREA POPULATIONS(I)(2) 

Area 1987 2005 

Alvord 1,065 1,521 
Briaroaks 1,376 2,446 
Bridgeport 4,173 4,597 
Chico 1,066 1,383 
Decatur 4,738 6,052 
Jacksboro 4,178 4,213 
Joshua 5,214 9,544 
lake Bridgeport 415 642 
Paradise 462 651 
Poo 1 vi 11 e 431 716 
Runaway Bay 800 1,560 
Springtown 2,372 3,678 

1. These numbers include both rural and town populations for each area 
del ineated. The 1987 town figures come from the Texas Department of 
Health population Data System, "1980 Census of Population - Number of 
Inhabitatns, Texas," and "North Central Texas Counci 1 of Governments 
Current Popul at i on Estimates for 1987." The 1987 town numbers were 
checked with the 1 oca 1 city offi ci a 1 s to determi ne accuracy. The 1987 
rural populations are based on actual house counts. All rural 
populations are based on actual house counts. All rural populations and 
2005 town projections are based on linear extrapolation. 

2. Town population portion of these numbers come from individual city 
master plan projections. 
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population projections based on the entire FPA, including both rural and 
town population projections. 

Summary of Alternatives 

Four of the 12 individual communities are currently served by septic tank 
systems. For each of these four FPAs, four bas i c wastewater treatment and 
disposal options were studied. The annual estimated per-household costs of 
the four a lternat i ves for these commun i ties are presented in Tabl e IV -12. 
Permit limitations for each FPA will depend on water quality and regulatory 
constraints discussed el sewhere in this report. Actual costs may differ 
depending on exact collection system layouts, area served, financing costs, 
and other design- and construction-related factors. 

Existing Organized Systems 

Eight of the individual communities have organized wastewater treatment 
systems permitted to di scharge effl uent. All but one of the ei ght current 
permit holders are city governments, the exception being the Town of Joshua. 
The Johnson County Fresh Water Supply District No. 1 is the discharge permit 
ho 1 der for the Joshua FPA and operates the exi st i ng wastewater treatment 
plant. Table IV-13 lists the current discharge permit holders and the 
permitted and average daily flows for each. 

More detailed descriptions of each facility planning area in the Individual 
Communities Facility Planning Region, as well as further breakdown and 
detail of proposed facility plans and estimated costs, are included in 
Appendix C to this report. Most of the individual communities are involved 
in some level of facility planning. These efforts are also described in 
Appendix C. 



TABLE IV-12 

SUMMARY OF ESTIMATED ANNUAL COSTS 
FOR ORGANIZED WASTEWATER TREATMENT SYSTEMS 

Facility Planning 
Area 

Briaroaks 

Paradise 

Poolville 

Lake Bridgeport 

Total Flow 
(2005) 

0.152 MGD 

0.065 MGD 

0.072 MGD 

0.064 MGD 

Annual estimated cost per-
House~~~d (~l Treatment Lt~1l 
10/15 10/15 

300 336 

540 609 

451 514 

834 905 

1. Cost estimate based on 10/15 permit conditions without ammonia removal. 
2. Cost estimate based on 10/15 permit conditions with ammonia removal. 



Facility Planning 
Area 

Decatur 
Bridgeport 
Jacksboro 

Joshua2 

Runaway Bay 
Springtown 
Chico 
Alvord 

TABLE IV-I3 

SUMMARY OF INDIVIDUAL COMMUNITIES 
WITH POINT SOURCE DISCHARGE PERMITS 

Permi tted Flow 
(HGD) 

0.400 
0.390 
0.185 

(0.430)1 
0.450 
0.200 
0.260 
0.076 
0.112 

1. Amended discharge permit became effective October 1987. 

Average Daily 
Flow (HGD) 

0.316 
0.171 

0.352 
0.264 
0.100 
0.132 
0.078 
0.051 

2. Discharge permit of Joshua FPA held by Johnson County Fresh Water Supply 
District No.1. 
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Four of the individual communities selected for study as facility planning 

areas are currently served by on-site disposal systems. The U.S. Soil 

Conservat i on Servi ce surveys soil condi t ions to determi ne su itabi 1 ity for 

use as a septic system absorption field. Table IV-14 summarizes soil 

suitability for on-site disposal (septic tank) systems for the FPAs 

currently served by on-site disposal systems. 



TABLE IY-14 

SUMMARY OF SOIL SUITABILITY FOR 
ON-SITE DISPOSAL SYSTEMS 

Facil ity P~r~~nt Dj~trjbytjQn fQr Soils 
Planning Slight Moderate Severe Severe 

Area limitation limitation limitation1 limitation2 

Briaroaks 25 10 50 15 
Paradise 0 25 60 15 
Pool ville 10 10 75 5 
Lake Bridgeport 0 0 80 20 

1. Severe due to slow percolation rate. 
2. Severe due to flooding or depth to rock. 
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CHAPTER V 

LOCAL INVOLVEMENT 

This project has included an extensive local involvement program to aid the 
Fort Worth Tarrant County Water Control and Improvement District No. 1 in 
identifying known water quality problems and wastewater facility needs. 
This program has included the formation and use of advisory committees, 
contact with 1 oca 1 counc il s of government, meet i ngs with 1 oca 1 offi cia 1 s, 
and meetings with special interest groups. The following is a summary of 
these activities. 

ADVISORY COMMITTEES 

The District sought assistance from its own advisory committee, made up of 
District water customers, in forming an advisory committee for this study. 
The resulting committee is shown as Table V-I. As the study progressed, the 
large amount of planning work devoted to the Clear Fork-Weatherford area and 
the Eagle Mountain Lake area made it necessary to establish subcommittees 
for these areas. Tables V-2 and V-3 show the initial subcommittees for the 
Weatherford-Clear Fork and Eagle Mountain Lake subcommittees, respectively. 
Initial meetings were held in the Weatherford-Clear Fork area and Eagle 
Mountain Lake area on June 8, 1987, and July 2, 1987, respectively. 
Additional meetings were held in Weatherford, Texas, and in Azle, Texas, on 
October 14, 1987, and October 21, 1987. The following items were presented: 

1. Status report 
2. Pre 1 imi nary results of fac i 1 ity p 1 anni ng 

a. Alternatives 
b. Costs 
c. Financing 
d. Institutional arrangements 



TABLE V-I 

INITIAL 
ADVISORY CCIIUTIEE MEMBERS 

Jim Scanlan 
City of Fort Worth 
P.O. Box 870 
1000 Throckmorton Street 
Fort Worth, Texas 76101 
(817) 870-6000 

Charles Anderson 
City of Arlington 
P.O. Box 231 
Arlington, Texas 76010 
(817) 265-3311 (Metro) 

Bill Smith 
Trinity River Authority of Texas 
5300 South Collins 
P.O. Box 60 
Arlington, Texas 76010 
(817) 467-4343 

Chris Burkett 
City of Mansfield 
1305 East Broad Street 
Mansfield, Texas 76063 
(817) 473-9371 
(817) 477-3103 (Metro) 

James Dickason (Ken Reneau) 
City of Weatherford 
P.O. Box 255 
Weatherford, Texas 76086 
(817) 594-5441 

Madeline Robson 
Tarrant County Water Control and 

Improvement District No 1 
800 East Northside Drive 
Fort Worth, Texas 76106 

Don Dickens 
Planners, Inc. 
321 lC Fort Worth Highway 
Weatherford, Texas 76086 
(817) 441-9382 (Metro) 
(817) 594-7807 

Harry Dulin 
City of Azle 
613 S. E. Parkway 
Azle, Texas 76020 
(817) 444-2541 

Sam Renshaw, Jr. 
City of Decatur 
P.O. Box 281 
Decatur, Texas 76234 
(817) 627-2741 

Jane Ojeda 
NCTCOG 
P.O. Drawer COG 
Arlington, Texas 76005-5888 
(817) 640-3300 (Metro) 

Dick McVay 
Texas Water Commission 
Stephen F. Austin Building 
1700 North Congress Avenue 
P.O. Box 13087, Capitol Station 
Austin, Texas 78711-3087 
(512) 463-8443 

F.G. Bloodworth 
Texas Water Development Board 
P.O. Box 13231 Capitol Station 
Austin, Texas 78711-3231 
(412) 463-7950 



TABLE V-Z 

INITIAL 
SUB-CO.lnTTEE MEMBERS FOR THE WEATHERFORD CLEAR FORK 

James Dickason (Ken Reneau) 
City of Weatherford 
P.O. Box 255 
Weatherford, Texas 76086 
(817) 594-5441 
(817) 498-3020 (Metro) 

Don Dickens 
Planners, Inc. 
3211C Fort Worth Highway 
Weatherford, Texas 76086 
(817) 441-9382 (Metro) 
(817) 594-7807 

Forrest Thompson 
City of Hudson Oaks 
3211C Fort Worth Highway 
Weatherford, Texas 76086 
(817) 594-0302 

J.Y. McClure 
City of Hudson Oaks 
3211C Fort Worth Highway 
Weatherford, Texas 76086 

Aref Hassan 
City of Willow Park 
101 Stagecoach Road 
Willow Park, Texas 76086 
(817) 441-7108 

Madeline Robson 
Tarrant County Water Control and 

Improvement District No I 
800 East Northside Drive 
Fort Worth, Texas 76106 

Judith Kirchdorfor 
Parker County Utility District 
Aledo, Texas 76008 



TABLE V-3 

INITIAL 
SUB-CO.lnnEE MEMBERS FOR THE EAGLE IDIfTAIN LAKE AREA 

Waymon Wright 
Precinct 1 Commissioner 
P.O. Box 681 
Springtown, Texas 76082 
(817) 523-7218 

Harry Dulin 
City of Azle 
613 S. E. Parkway 
Azle, Texas 76020 
(817) 444-2541 

Town of Sanctuary 
316 Ash Creek Drive 
Azle, Texas 76020 
(817) 677-2110 

City of Pelican Bay 
1300 Pelican Circle 
Pelican Bay, Texas 76020 
(817) 444-1234 

Jim Scanlan 
City of Fort Worth 
P.O. Box 870 
1000 Throckmorton Street 
Fort Worth, Texas 76101 
(817) 870-6000 

Jerry Lewis 
Tarrant County MUD #1 
P.O. Box 79340 
Fort Worth, Texas 76179 
(817) 236-8701 

Dale Michaud 
Tarrant County Health Department 
1800 University 
Fort Worth, Texas 76107 
(817) 335-8551 

Jim Stuart 
Tarrant County Public Works 
100 E. Weatherford 
Fort Worth, Texas 76196 
(817) 334-1250 

Madeline Robson 
Tarrant County Water Control and 

Improvement District No 1 
800 East Northside Drive 
Fort Worth, Texas 76106 
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3. Questions and comments 
4. Future meetings 

Meet i ngs to present the results of thi s study to the overall advi sory 
committee, the two subcommittees, and other interested parties were held in 
Weatherford, Texas, on May 26, 1988, and in Azle, Texas, on June 2, 1988. A 
30-day comment period was allowed, beginning June 2, 1988. 

Finally, the District's own advisory committee has maintained an active 
interest in this study and has been briefed on study progress on a 
quarterly basis. 

MEETINGS WITH COUNCILS OF GOVERNMENT 

In an effort to inform all local governments with a possible interest in 
this study, the District has met with representatives of the North Central 
Texas Council of Governments in Arlington, Texas, and NORTEX Regional 
Planning Commission in Wichita Falls, Texas. Each of these agencies is a 
voluntary association of cities, counties, and special districts and was 
created to assist local governments in planning for common needs, 
cooperat i ng for mutual benefit, and coord i nat i ng for sound regi ona 1 
development. 

MEETINGS WITH LOCAL OFFICIALS 

In developing information for this study, the District met at least once 
with officials from each of the following cities in the planning area: 

Weatherford 
Hudson Oaks 
Aledo 
Willow Park 

Azle 
Decatur 
Chico 
Bridgeport 



Jacksboro 
Joshua 
Runaway Bay 
Springtown 

Alvord 
Fort Worth 
Lake Bridgeport 
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In developing recommendations for a possible regional wastewater system in 
the Clear Fork-Weatherford portion of the study area, additional meetings 
were held with the District, the Trinity River Authority, and the City of 
Weatherford and among the District, the Trinity River Authority and the Town 
of Hudson Oaks. 

MEETINGS WITH SPECIAL INTEREST GROUPS 

Because of its interest in improving and preserving the quality of Eagle 
Mountain lake, Save the Lake has maintained an active interest in this 
study. In fact, Save the Lake, the Texas Water Commission, the City of Fort 
Worth, and the District participated in a separate two-year study of Eagle 
Mountain Lake that involved intensive water quality monitoring, pollutant 
load determi nat ions, and water qual i ty model i ng. On August 11, 1987, the 
Di stri ct met with Save the Lake to di scuss the fo 11 owi ng re 1 at i ve to the 
Upper Trinity Water Quality Study. 

l. Background and objectives 
2. Work plan 

a. Land use and population 
b. Water use 
c. Water quality criteria 
d. Data for water quality modeling 
e. Pollutant loads 
f. Pollutant load reductions 
g. Facility planning 
h. Interim report 
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i. Final report 
j. Advisory committee 

3. Questions and comments 
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CHAPTER VI 

ONGOING AND FUTURE WATER 
QUALITY MANAGEMENT ACTIVITIES 

The primary objective of an ongoing water quality management program is to 
provide information upon which to base decisions on how financial resources 
for water quality control should be allocated. In this regard, it is 
recommended that Tarrant County Water Control and Improvement District No. I 
imp 1 ement an ongoi ng water quality management program for the Upper West 
Fork and Clear Fork Trinity River Basin. Such a program would involve the 
following activities by the District and other local agencies with water 
supply responsibilities in the area. 

1. Develop and implement lake and stream water quality monitoring 
program to supplement state and federal water quality data 
collection. 

2. Review monitoring data as they are received to detect immediate 
problems. 

3. Respond to immediate problems. 
4. Perform annual review of water quality data to determine long-term 

trends. 
5. Perform periodic review of water quality standards and provide 

comments to TWC. 
6. Perform annual assessment of monitoring programs and modify as 

needed. 
7. Perform annual assessment of any special studies needed. 
8. Revi ew and comment on app 1 i cat ions for new and renewed wastewater 

treatment plant permits. Present testimony at hearings, if 

necessary. 
9. Monitor various proposed activities such as construction, 

agri cultura 1 ope rat ions, and 1 andfi 11 s, and comment on the impact 
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of such activities on water quality. Present testimony at hearings 
if necessary. 

10. Prepare annual reports describing reservoir water qual ity 
conditions and watershed activities. 

11. Update watershed plans as required in Section 208 of the Clean 
Water Act, and review and update long-term water quality goals. 

12. Update intensive lake surveys and lake models every 5 to 10 years. 

It should be mentioned that the District is currently developing a detailed 
work plan for accomplishing the above goals in not only the Clear Fork and 
West Fork watersheds, but also in the watersheds of Cedar Creek Reservoi r 
and Richland Chambers Reservoir in East Texas. Water quality management in 
these two reservoirs is intimately linked to water quality in Lake 
Arlington, because water from Cedar Creek Reservoir is pumped to Lake 
Arl i ngton and the Fort Worth Rolli ng Hi 11 s Water Treatment Pl ant and a 
pipeline is being constructed from Richland Chambers Reservoir to these 
locations. Extensions of these water supply 1 ines to Benbrook Lake and 
possibly Lake Weatherford are planned for the future. 

LAKE WATER QUALITY MONITORING 

There are six lakes in the study area, all of which are used for domestic 
water supply, and recreation and to maintain aquatic habitat. 

The lakes are: 
Lake Arlington 
Benbrook Lake 
Lake Bridgeport 
Eagle Mountain Lake 
Lake Weatherford 
Lake Worth 
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The drainage areas of these lakes will experience increases in population, 
which can impact lake water quality through increases in point and/or 
nonpoint source loadings. As previously mentioned, it is probable that 
pressure to provide nutrient removal for both point and nonpoint sources 
will increase. Lake water quality measurements and quantitative analysis of 
the cause-and-effect relationships between inputs and lake water quality can 
provide useful information when deciding which nutrients to remove to 
control lake water quality, the timing of identified removals, and the water 
quality improvement to be obtained for different degrees of removal. 

However, it shoul d be recogn i zed that 1 ake water quality vari es over a 
yearly cycle and from year to year. The underlying water qual ity trends, 
particularly year to year, are obscured by variations in water quality that 
are due to changes in loads (point and nonpoint), heat inputs, flows, 
dominant organisms, radiation inputs, light transmission, and other 
factors. It is not uncommon to observe year-to-year improvements in water 
quality when the underlying trend is toward poorer water quality. 

Water quality management actions attempt to control year-to-year trends in 
water quality, but are virtually useless in controlling seasonal variations. 
Further, because of the diverse factors that determine the details of year
to-year water quality, controls are associated with modifications in water 
qual ity trends and directions rather than more rigorous control of water 
quality to specified limits. 

Accord i ngly, it is recommended that ongoi ng 
water qual i ty be performed on these 1 akes. 
i nvo 1 ves three or four fi e 1 d tri ps per year, 

and intensive monitoring of 
Rout i ne mon itori ng norma 11 y 
during which top and bottom 

water quality samples are collected for laboratory analysis and field 
measurements are made in a vertical profile at three or four stations. The 
routine monitoring program is directed toward providing data that will 
allow identification of year-to-year trends in water quality (i.e., how fast 
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is water qual ity changing). An intensive survey involves more frequent 
sampling (e.g., monthly) of more stations as well as special studies of such 
th i ngs as a 1 gal respi rat i on/photosynthes i sand benthi c oxygen demand. The 
intensive surveys are geared to providing data that can be used in lake 
water quality models to assess quantitatively which controls should be 
implemented (i.e., is nutrient control going to be effective, which nutrient 
should be controlled, and how is degree of control related to water quality 
changes) and the probable effect i veness of control act ions on changes in 
the underlying water quality trends. An intensive survey has recently been 
completed by TWC for Eagle Mountain Lake, and another is soon to be underway 
by the City of Fort Worth on Lake Worth as part of the EPA's Cl ean Lake 
Program. It is recommended that additional intensive surveys be performed 
on Lakes Arlington, Benbrook, Bridgeport, and Weatherford in the near future 
and that ongoing routine monitoring be performed on all of these lakes. The 
District is currently considering implementing a routine monitoring program 
on Lakes Arlington, Benbrook, Bridgeport, and Eagle Mountain as well as both 
routine and intensive monitoring of its two East Texas reservoirs. 

Routine Monitoring 

If possible, quarterly sampling should be performed. However, where budget 
constraints exist, routine monitoring of lake water quality could be limited 
to the summer. Lake water qual i ty can be expected to vary over the years, 
with the largest potential for conflicts between reduced water quality and 
increased water usage found in the period between mid-May and mid-October, 
perhaps concentrated in the June-to-August peri od. Because of fi nanc i a 1 
constra i nts currentl y experi enced by vari ous agenc i es, it is des i rab 1 e to 
consider combining and coordinating various local, state, and federal 
sampling and testing programs. 

As a minimum, routine monitoring should include the following quality 
parameters: 
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1. Dissolved oxygen, temperature, and conductivity at 5-foot depth 
intervals 

2. Surface secchi depth 
3. Surface chlorophyll "a" 
4. Surface fecal coliform 
5. One surface and one bottom sample analyzed for: 

a. TKN-N 
b. NH3-N 
c. N03-N 
d. N02-N 
e. Total nitrogen - N (calculated) 
f. Total phosphorus - P 
g. Orthophosphorus - P 
h. N - suppressed BODS 
i. N - suppressed BOD20 
j. TSS 

As these analyses are not done under the existing routine sampling programs, 
the District is considering implementation of routine monitoring of Eagle 
Mountain Lake and Lakes Bridgeport, Benbrook, and Arlington. It is 
recommended that the cities of Weatherford and Fort Worth consider similar 
monitoring programs for Lakes Weatherford and Worth, respectively. 

Intensive Lake Surveys 

Intensive lake surveys should be performed once each 6 to 12 years or prior 
to major water quality management decisions. Eagle Mountain Lake was 
surveyed by TWC in 1986 and 1987, and Lake Worth wi 11 be surveyed in 1988 
and 1989 by the City of Fort Worth. Lake Arl ington has an extensive data 
base from USGS, the Texas Department of Water Resources, and the City of 
Arlington. An analysis of the existing data indicates that intensive 
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sampling of Lake Arlington is not presently warranted. This leaves Benbrook 
Lake, Lake Weatherford, and Lake Bridgeport as bodies of water that require 
development of intensive sampling data bases. As part of its ongoing water 
qual ity management program, the Di stri ct is sett i ng pri orit i es for 
conducting intensive monitoring programs for Lakes Benbrook and Bridgeport 
as well as its two East Texas reservoirs. It is recommended that the City 
of Weatherford consider such a program for Lake Weatherford. 

Basic Intensive Lake Sampling Program Contents 
I. Stations 

A. Three to five sampling stations should be used along the 
centerline of the lake and the centerlines of any major arms. (An 
initial reconnaissance survey with DO, temperature, and 
chlorophyll "a" measurements should be considered to help define 
sample locations.) 

B. Sampling in coves that are of concern from a water quality 
perspective should consist of three stations down the cove to the 
main body of the lake. Cove stations should be associated with a 
lake centerline sampling station. 

II. Sampling frequency 
A. 13 samples per year per station 

B. Sampling periods - January, March, April, May (2), June, July, 
August (2), September, October (2), and November 

III. Analysis (minimum analysis) 
A. Vertical - each 5 feet 

1. DO, temperature, conductivity 
2. At maximum gradient, reduce interval of sampling to each foot 

for the 5-foot interval 



B. Sampling at each station 
1. Secchi depth (top sample only) 
2. Chlorophyll "a" (top sample only) 
3. TKN-N - one sample each top and bottom 
4. NH3-N - one sample each top and bottom 
S. N03-N - one sample each top and bottom 
6. N02-N - one sample each top and bottom 
7. Total N - calculated 
8. Total P - one sample each top and bottom 
9. Ortho-P - one sample each top and bottom 
10. N - suppressed BODS - one sample each top and bottom 
11. N - suppressed BOD20 - One sample each top and bottom 
12. TSS - one sample each top and bottom 
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C. Special studies to consider depending on lake and management 
decisions 
1. Light and dark bottle studies 
2. SOD and nutrient release studies 
3. AGP studies 

Lake Data Analysis 

Consideration should be given to combining the data from routine monitoring 
into a data base available throughout the District. Further, the routine 
monitoring data should be analyzed for trends in water qual ity over time 
with special emphasis on identifying the probable water quality limiting 
factors and yearly variations in the intensity and location of vertical 
stratification. 

The intensive survey data can be analyzed using the nonlinear phytoplankton 
analysis currently being developed and used by the TWC staff on Eagle 
Mountain Lake. 
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It should be noted that the programs indicated above will provide 
i nformat i on for 1 ake water qual i ty management deci s ions with respect to 
nutrient, phytoplankton, and dissolved oxygen. Rooted aquatic plants 
require collection of additional information and may also require 
substantial modification and/or development of analysis techniques. 

STREAM WATER QUALITY MONITORING 

As part of its ongoing water quality management program, the District is 
considering supplementing stream monitoring performed by the TWC. This 
would be done where necessary to calibrate stream water quality models used 
to evaluate waste discharge permit applications and where necessary to 
evaluate nonpoint source pollution. 

ASSESSMENT OF PERMIT APPLICATIONS 

One of the activities anticipated by Tarrant County Water Control and 
Improvement Di stri ct No. 1 as part of its ongoi ng water quality management 
program is the review of waste discharge permit applications. Water quality 
models and calculation techniques developed as part of this study will be 

used and improved in the ongoing program. 

ASSESSMENT OF NONPOINT POLLUTION 

Thi s study provi des estimates of nonpoi nt source poll ut ion loads to the 
various lakes in the study area, but does not provide recommendations for 
initial nonpoint source controls, because site-specific information is 
1 acki ng ina 11 but the Lake Weatherford and Lake Arl i ngton watersheds. 
Remote sensing studies performed by Texas Christian University for the 
cities of Weatherford and Arlington may provide information that can be used 
to begin making preliminary recommendations of erosion controls and other 
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nonpoint source control measures. A Clean Lakes Program study that began 
in May 1988 for the Lake Worth watershed will provide information required 
to make such recommendations for the Lake Worth watershed. Also of 
significance is the fact that the Texas Water Commission recently began work 
on a statewide nonpoint source management program. This program includes a 
statewi de assessment of nonpoi nt source probl ems and the development of a 
management program that will, among other things, identify the 
effectiveness of site-specific best management practices (BMPs) to control 
nonpoint source pollution. It is hoped that this program will also include 
the development of wet-weather water quality criteri a for use in nonpoi nt 
source pollution control. In any case, the District plans to obtain the 
results of the TWC's nonpoint source assessment and to coordinate with the 
TWC Nonpoint Source Management Program as part of ongoing water qual ity 
management in the Upper Trinity. 

REGULATION OF PRIVATE SEWAGE FACILITIES 

Another ongoi ng water quality management act i vity bei ng undertaken by the 
District is the regulation of on-site sewage disposal at Lake Bridgeport, 
Eagl e Mounta in Lake, and its two East Texas reservo irs. Pri vate sewage 
d i sposa 1 in other parts of the study area is regul ated by the vari ous 
counties or cities that have jurisdiction. Regulation of such facilities, 
whether by the District, counties, or cities, must conform to the Texas 
Water Code and the Texas Department of Health's January 1, 1988, 
Construction Standards for On-Site Sewerage Facilities. 

COORDINATION WITH OTHER AGENCIES 

As part of its role in ongoing water quality management in the Upper 
Trinity, the District must coordinate with numerous agencies including: 

Various cities within the planning area 



Trinity River Authority 
Texas Water Commission 
Texas Water Development Board 
Texas State Department of Health 
Various counties within the planning area 
North Central Texas Council of Governments 
Nortex Planning Commission 
United States Geological Survey 
United States Army Corps of Engineerss 
United States Environmental Protection Agency 
United States Department of Agriculture 
Texas State Soil and Conservation Board 
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The District has already begun this coordination by taking steps to 
routinely receive information from the TWC regarding existing and proposed 
di scharge permi ts and water qual i ty data collected by the TWC for the 
Statewide Monitoring Network or for special studies. The District will be 
providing any data it collects to the Texas Water Commission and Texas Water 
Deve 1 opment Board for i ncl usi on in the Texas Natural Resources Informat i on 
System (TNRIS). 

WATER QUALITY DATA MANAGEMENT 

In that ongoi ng water quality management i nvo 1 ves the handl i ng of 1 arge 
amounts of data, the District is developing a computerized data management 
system for this purpose. This system will be used to handle not only water 
quality information, but also information on existing and proposed waste 
dischargers in the study area, information on various land use activities in 
the various watersheds, and information of a regulatory nature. 
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UPDATES OF THIS STUDY 

It is anticipated that this study will be updated on a watershed-by
watershed basis every 3 to 5 years. For example, completion of a planned 
study of Cedar Creek and Richland Chambers Reservoirs in East Texas over 
the next 2 years will result in the need to further evaluate Lake Arlington, 
because Lake Arlington receives much of its flow from Cedar Creek and will 
receive future flows from both Cedar Creek and Richland Chambers Reservoirs. 


