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4B.13 Off-Channel Reservoirs 

4B.13.1 Introduction 

Implementation of off-channel reservoirs is becoming more common as increasing 

environmental constraints limit the development of major on-channel reservoirs. The concept of 

an off-channel reservoir is to divert water from a primary stream during high flows to storage in 

a reservoir constructed on a smaller tributary stream. Stored water in the off-channel reservoir is 

used to provide a firm supply of water when flow is not available from the primary stream during 

drought periods. Off-channel reservoirs have been implemented in Texas in the past, primarily 

for industrial and steam electric purposes. Examples of existing off-channel reservoirs in the 

Brazos G Area include Lake Alcoa, Tradinghouse Creek Reservoir (Texas Utilities), Lake Creek 

Reservoir (Texas Utilities), City of Robinson, and the City of Clifton. A summary of each of 

these projects is presented in Table 4B.13.1-1. 

Table 4B.13.1-1. 
Summary of Existing Off-Channel Reservoirs in the Brazos G Area 

Owner Off-Channel Reservoir 

Authorized 
Storage 

(acft) 
Primary Stream 

for Diversion 

Alcoa Lake Alcoa 15,650 Little River  

Texas Utilities Tradinghouse Creek Reservoir 37,800 Brazos River 

Texas Utilities Lake Creek Reservoir 8,500 Brazos River 

City of Robinson Robinson Off-Channel Reservoir 8,037 Brazos River 

City of Clifton Clifton Off-Channel Reservoir 2,000 North Bosque River 

While providing a firm supply during drought times when run-of-the-river diversions are 

not available, off-channel reservoirs also provide other advantages, including: 

 Less environmental impact than an on-channel reservoir as the site of the off-channel 

reservoir can be located to minimize environmental impacts; 

 Off-channel reservoirs also generally offer a lower cost for storage because the 

reservoir is typically sited on a small tributary which reduces the size of the dam and 

spillway facilities; 

 Opportunities to phase construction of the facilities as water demands increase in 

order to lower the initial cost of the supply system; and 

 A pumping schedule can be developed to produce the optimal water quality from the 

primary stream. 
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The primary disadvantage of an off-channel reservoir is the requirement for a pump 

station and pipeline system to divert water from the primary stream to the off-channel reservoir 

site, which causes operation and maintenance costs to be generally higher than operation and 

maintenance of an on-channel reservoir. 

Several locations in the Brazos G Region offer the potential for development of an off-

channel reservoir as a source of water supply (Figure 4B.13.1-1). These locations include: 

1. City of Groesbeck in Limestone County; 

2. Wheeler Branch Off-Channel Reservoir in Somervell County (recently 

constructed), 

3. Peach Creek Lake in Brazos County, 

4. Little River Off-Channel Reservoir in Milam County, and 

5. Lake Palo Pinto Off-Channel Reservoir in Palo Pinto County 

6.   Coryell County Reservoir in Coryell County 

Each of the reservoirs is described briefly in the following sections. A summary of all the 

proposed off-channel reservoir yields and project costs is shown in Table 4B.13.1-2. 

Table 4B.13.1-2. 
Summary of Off-Channel Reservoir Yields and Costs 

Reservoir 
Yield 

(acft/yr) 
Total  

Project Cost 

Total  
Annual 

Cost 
Unit Cost  
per acft 

Unit Cost per 
1,000 gallons 

Groesbeck (w/ Navasota River Diversion) 1,755 $10,412,000 $991,000 $565 $1.73 

Wheeler Branch
1
 

(w/ Paluxy River Diversion) 
1,800 Constructed since 2006 Plan 

Peach Creek  
(w/ Navasota River Diversion) 

4,240 $40,643,000 $3,727,000 $879 $2.70 

Little River (108ò) 
(w/ Little River Diversion) 

27,225 $137,356,000 $11,875,000 $436 $1.34 

Lake Palo Pinto 
(w/ Lake Palo Pinto Diversion) 

3,110 $25,399,000 $2,501,700 $804 $2.47 

Coryell County Reservoir 3,365 $37,489,000 $3,387,000 $1,007 $3.09 

1 
This project has been constructed and implemented by the Somervell County Water District (SCWD) since completion of the 2006 

Plan. 
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Figure 4B.13.1-1. Off-Channel Reservoir Location Map 
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4B.13.2 City of Groesbeck Off-Channel Reservoir 

4B.13.2.1 Description of Option 

The Groesbeck Off-Channel Reservoir is a proposed new reservoir adjacent to the 

Navasota River, northeast of the City of Groesbeck in Limestone County, as shown in 

Figures 4B.13.2-1 and 4B.13.2-2. The City of Groesbeck uses surface water directly from the 

Navasota River and has water rights on the Navasota River that authorize diversion of 

2,500 acft/yr and storage of 500 acft with a priority of June 1921. This water right is one of the 

more senior water rights in the Brazos River Basin. 

The diversion point for the City of Groesbeck is just north (upstream) of the City and 

downstream (south) of Springfield Lake at Fort Parker. A natural spring occurs just below 

Springfield Lake that provides a base flow to the river just upstream of the Cityôs diversion point 

during most years. However, during past drought periods the springflow has not been able to 

supply the Cityôs water demand and the City has diverted stored water from Springfield Lake. 

Springfield Lake is owned by the TPWD for recreation purposes; however, Groesbeckôs 500 acft 

storage right extends into the lake. During drought periods, when the flow in the Navasota River 

is not adequate to meet the Cityôs water needs, the City siphons water from storage in Springfield 

Lake over the dam and into the downstream river channel. The City diverts the normal river flow 

and the water diverted from storage in Springfield Lake. 

Springfield Lake was built in 1939 for the primary purpose of recreation. The lake is very 

shallow, originally storing about 3,100 acft over a surface area of 750 acres, making the average 

depth of the lake about 4 feet. Over the years, the lake has lost significant storage due to 

sedimentation. In 1991, the City of Groesbeck and the TPWD jointly participated in a project
1
 to 

dredge the lake making the average lake depth approximately 4 feet over 500 acres. Groesbeck 

has relied on this storage during recent drought periods to meet their needs and has implemented 

water rationing in the City as recently as 1998. 

A yield analysis of Springfield Lake was performed to determine what the reliable supply 

to Groesbeck would be with its diversion rights from the Navasota River and storage in 

Springfield Lake. The shallow depth of about four feet and effective surface area of 500 acres of 

Springfield Lake results in the reservoir being very inefficient. In comparison, net evaporation 

 

                                                           
1
 Hunter & Associates, Inc., ñA Plan for Dredging and Rehabilitation of Springfield Lake at Fort Parker, Limestone 

County, Texas,ò prepared for the City of Groesbeck and the Texas Parks and Wildlife Department, January 1991. 
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Figure 4B.13.2-1. Groesbeck Off-Channel Reservoir 
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Figure 4B.13.2-2. Groesbeck Off-Channel Reservoir 
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rates during the extended drought periods of the 1950s were as high as 4.2 feet annually, which 

would severely deplete the reservoir storage without any diversions by the City. The yield 

analysis showed that the firm yield of the Cityôs water right, supplemented with storage from 

Springfield Lake, was less than 200 acft/yr. The City of Groesbeckôs water use in 2000 was 

782 acft.  The Brazos G WAM modeling results indicate that the seniority of the cityôs right 

allows it to make a minimum annual diversion of 1,142 acft/yr.  This is substantially less than the 

authorized diversion of 2,500 acft/yr, and there are months during the simulation when the full 

monthly diversion is not met.  As the cityôs demands grow, additional storage or a supplemental 

supply of water will be needed.   

Various alternatives to supplement the Cityôs supply are available. These alternatives 

include construction of an off-channel reservoir along the Navasota River to store water for use 

during drought periods, development of groundwater in the Carrizo-Wilcox Aquifer east of the 

City, and purchase of water from Lake Limestone, located downstream of the City. The off-

channel reservoir alternative appears to be an economical solution to provide the City with a firm 

water supply, as the storage can be developed near the Cityôs existing river diversion and water 

treatment facilities. A potential off-channel storage site along the Navasota River is shown in 

Figure 4B.13.2-2. The dam would be an earthfill embankment that would extend approximately 

1,500 feet and provide a conservation storage capacity of 2,317 acft at an elevation 420 ft-msl; 

the reservoir would inundate 146 surface acres. The reservoir would impound flows diverted 

from the Navasota River.  All flows from the small watershed above the reservoir would be 

passed. 

The cityôs senior water right with a diversion of 2,500 acft/yr and a priority of June 1921 

would be used to divert water from the Navasota River to the off-channel reservoir.  The city 

would then divert water from the reservoir for municipal use.  This will allow an increase in the 

cityôs current minimum annual diversion of 1,142 acft/yr by providing an increase in storage of 

available flows for use during drought periods.  Additionally, since the cityôs water right is 

senior to Lake Limestone, water would not need to be purchased from BRA to compensate for 

losses in Lake Limestoneôs yield from a subordination agreement.  

4B.13.2.2 Available Yield 

Water potentially available for impoundment in the proposed Groesbeck Off-Channel 

Reservoir was estimated using the Brazos G WAM. The model utilized a January 1940 through 
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December 1997 hydrologic period of record. Estimates of water availability were derived subject 

to general assumptions for application of hydrologic models as adopted by the Brazos G 

Regional Water Planning Group and summarized previously. The model computed the 

streamflow available for diversion from the Navasota River into the Groesbeck Off-Channel 

Reservoir without causing increased shortages to existing downstream rights. Because this 

project makes the most efficient use of the existing senior water right, no instream flow 

restrictions were modeled as part of this right.  The off-channel reservoir was also modeled such 

that it has no naturalized flow contributing from its own drainage area. 

A 24-inch diameter pipeline would be used to divert streamflow from the Navasota River 

to the off-channel reservoir.  Assuming the pipeline would transmit water at a velocity of 5 feet 

per second (15.7 cfs), a possible 948 acft of water could be diverted per month if the 

transmission system operated every day at full capacity.  However, for the transmission system 

to be able to operate, streamflow in the Navasota River must exceed the pumping capacity (15.7 

cfs) by 0.5 cfs to maintain enough suction head at the intake to transmit water.  Available USGS 

daily streamgage data from 1968 to 2009 for the Navasota River at Groesbeck indicates that on 

average, only 7.6 days per month exceed the required streamflow of 16.2 cfs.  Therefore, it is 

assumed that the transmission system will only operate 7.6 days per month and transfer a 

maximum of 237 acft/mo of flow from the Navasota River.  Figure 4B.13.2-3 illustrates the 

annual diversion amount under firm yield conditions from the Navasota River used to refill 

storage.  On average, 2,065 acft/yr of water would be diverted. 

The calculated firm yield of the Groesbeck Off-Channel Reservoir is 1,755 acft/yr  

Figure 4B.13.2-4 illustrates the simulated Groesbeck Off-Channel Reservoir storage levels for 

the 1940 to 1997 historical period, subject to the firm yield of 1,755 acft/yr and based on 

delivery of Navasota River diversions via a 24-inch pipeline. Simulated reservoir contents 

remain above the Zone 2 trigger level (80 percent capacity) 61 percent of the time and above the 

Zone 3 trigger level (50 percent capacity) 86 percent of the time. 

Figure 4B.13.2-5 illustrates the change in streamflows in the Navasota River caused by 

the project. Streamflow changes from the diversions to the off-channel reservoir are negligible 

for all months.  From July through November, there is little or no water available in the stream. 

During January, March, April, June, and December, there are small increases in streamflow from  

the implementation of the off-channel reservoir.  This increase is a result of bypassing flows in 

the Navasota River for diversion due to the off-channel reservoir storage being at full capacity; 
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whereas, the existing run-of-river water right would have diverted flows.  Figure 4B.13.2-5 also 

illustrates the Navasota River streamflow frequency characteristics with the Groesbeck Off-

Channel Reservoir in place. There is little impact on flows due to the reservoir. 

4B.13.2.3 Environmental Issues 

4B.13.2.3.1 Existing Environment 

The City of Groesbeck Off-Channel Reservoir site in Limestone County lies in a 

transitional zone with the Blackland Prairies Ecological Region to the west and the Post Oak 

Savannah Ecological Region to the east.
2
 This region is characterized by level to rolling  

 

 

Figure 4B.13.2-3. Groesbeck Off-Channel Reservoir Firm Yield Diversions  
from the Navasota River 

 

                                                           
2
 Gould, F.W., G.O. Hoffman, and C.A. Rechenthin, Vegetational Areas of Texas, Texas A&M University, Texas 

Agriculture Experiment Station Leaflet No. 492, 1960. 
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Figure 4B.13.2-4. Groesbeck Off-Channel Reservoir Storage Considerations 
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Figure 4B.13.2-5. Groesbeck Off-Channel Reservoir and Navasota River Diversion 
Streamflow Comparisons 
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topography, with interspersed grassland and woodland, with soils ranging from the deep, fertile, 

black soils of the Blackland Prairies region to the shallow, nearly impervious clay pan of the Post 

Oak Savannah region. The original physiognomy of the region varied from medium to tall broad-

leaved deciduous and some needle-leaved evergreen trees to medium-tall dense grasslands with 

scattered open groves of deciduous trees in minor prairies.
3
 The climate is characterized as 

subtropical humid, with warm summers. Average annual precipitation ranges between 36 and 

40 inches.
4
 The Carrizo-Wilcox Aquifer is the only major aquifer underlying the project area.

5
 

The physiography of the region includes greensand-ironstone, undifferentiated sand and 

mud, terraces, and flood-prone areas. The topography ranges from steep slopes to low rolling 

hills and prairies, with some flat areas and local shallow depressions in flood-prone areas along 

waterways.
6
 The predominant soil associations in the project area are Axtell-Rader and 

Whitesboro. The Axtell series consists of very deep, moderately well drained, very slowly 

permeable soils on Pleistocene terraces. The soil formed in slightly acid to alkaline clayey 

sediments. Slopes are dominantly 0 to 5 percent, but range up to 12 percent.
7,8

 

Three major vegetation types occur within the general vicinity of the project: Elm-

Hackberry (Ulmus-Celtis) Woods, Other Native and/or Introduced Grasses, and crops.
9
 

Variations of these primary types may occur based on changes in the composition of woody and 

herbaceous species and the physiognomy of localized conditions and specific range sites.  Elm-

Hackberry Parks/Woods could include the following commonly associated plants: mesquite 

(Prosopis glandulosa), post oak (Quercus stellata), woollybucket bumelia (Sideroxylon 

lanuginosum), honey locust (Gleditsia triacanthos), coralberry (Symphoricarpos orbiculatus), 

pasture haw (Crataegus spathulata), elbowbush (Forestiera pubescens), Texas pricklypear 

(Opuntia engelmannii var. lindheimeri), tasajillo (Opuntia leptocaulis), dewberry (Rubus spp.), 

                                                           
3
 Telfair, R.C., ñTexas Wildlife Resources and Land Uses,ò University of Texas Press, Austin, Texas, 1999. 

4
 Larkin, T.J., and G.W. Bomar, ñClimatic Atlas of Texas,ò Texas Department of Water Resources, Austin, Texas, 

1983. 
5
 Texas Water Development Board (TWDB), Major and Minor Aquifers of Texas, Maps online at 

http://www.twdb.state.tx.us/mapping/index.asp, 2004. 
6
 Kier, R.S., L.E. Garner, and L.F. Brown, Jr., ñLand Resources of Texas.ò Bureau of Economic Geology, 

University of Texas, Austin, Texas, 1977. 
7
 Schappert, Phil., The Stengl-Lost Pines Biological Station Soil Profiles, 

http://www.sbs.utexas.edu/philjs/Stengl/soil/axtell.html, 1998. 
8
 Baker, F.E., Soil Survey of Bastrop County, Texas, Soil Conservation Service, United States Department of 

Agriculture, Washington, D.C., 1979. 
9
 McMahan, C.A., R.F. Frye, and K.L. Brown, ñThe Vegetation Types of Texas,ò Texas Parks and Wildlife 

Department, Wildlife Division, Austin, Texas, 1984. 

http://www.twdb.state.tx.us/mapping/index.asp
http://www.sbs.utexas.edu/philjs/Stengl/soil/axtell.html
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silver bluestem (Bothriochloa saccharoides), buffalograss (Buchloe dactyloides), western 

ragweed (Ambrosia cumanensis), giant ragweed (A. trifida), goldenrod (Solidago spp.), 

frostweed (Verbesina virginica), ironweed (Vernonia spp.), prairie parsley (Polytaenia nuttallii), 

and broom snakeweed (Gutierrezia sarothrae). Commonly associated plants of Other Native 

and/or Introduced Grasses are mixed native or introduced grasses and forbs on grassland sites or 

mixed herbaceous communities resulting from the clearing of woody vegetation, which are 

subject to change due to brushy re-growth. Crops include cultivated cover crops or row crops 

providing food and/or fiber for either man or domestic animals and may also include grassland 

associated with crop rotations and hay production. 

4B.13.2.3.2 Potential Impacts 

4B.13.2.3.2.1 Aquatic Environments including Bays & Estuaries 

The potential impacts of this project were evaluated in two locations, at the proposed 

reservoir site and in the Navasota River where water will be pumped and diverted to the project 

site. The potential impacts of this project are very different in the two locations. In the diversion 

site on the Navasota River, minimal impacts are anticipated in terms of a reduction in variability 

or quantity of median monthly flows. But in the proposed project site, there would be a moderate 

reduction in variability and dramatic reductions in the quantity of median monthly flows. The 

difference in variability of monthly flow conditions at the proposed project site would be a factor 

of approximately 2.0 (measured by comparing sample variances of all monthly flows from 1940-

1997 and predicted flows over that same time period with the project in place; sample variance 

without project =7,159; sample variance with project =3,536). The difference in variability of 

monthly flow values in the Navasota River diversion site would be negligible (sample variance 

without project =1.69 x 10
8
; sample variance with project =1.70 x 10

8
). Variability in flow is 

important to the instream biological community as well as riparian species and a reduction could 

influence the timing and success of reproduction as well as modify the current composition of 

species by favoring some and reducing suitability for others. 

In the Navasota River, non-negligible reductions in streamflow would occur in February 

and May and would be less than 1.45 cfs, as shown in Table 4B.13.2-1. All other months would 

have little or no reduction in median monthly flow at the diversion. Because low-flows occur 

frequently without the project in place, the addition of this project would have minimal impact 
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on these low-flow conditions. At the Navasota River diversion site, the 85 percent exceedance 

values would be 0.003 cfs without the project and zero cfs without the project.  

Table 4B.13.2-1. 
Median Monthly Streamflow: Navasota River Diversion Site 

Month 
Without Project 

 (cfs) 
With Project  

(cfs) 
Difference 

(cfs) 
Percent  

Reduction 

January 35.18 35.52 -0.33 -1% 

February 87.14 85.69 1.45 2% 

March 70.01 70.40 -0.39 -1% 

April 41.35 41.95 -0.60 -1% 

May 93.71 92.70 1.02 1% 

June 19.56 20.24 -0.68 -3% 

July 0.01 0.00 0.01 100% 

August 0.00 0.00 0.00 0% 

September 0.01 0.00 0.01 100% 

October 0.02 0.00 0.02 100% 

November 0.04 0.03 0.04 100% 

December 6.36 7.57 -1.20 -19% 

 

Although there would be impacts in the immediate vicinity of the project site and 

downstream, it appears that this project, alone, would have minimal influence on total discharge 

in the Navasota or Brazos Rivers, in which case there would be minimal influence on freshwater 

inflows to the Brazos River estuary. However, the cumulative impact of multiple projects may 

reduce freshwater inflows into the estuary. As a new reservoir without a current operating 

permit, the Groesbeck Reservoir would likely be required to meet environmental flow 

requirements determined by site-specific studies. 

4B.13.2.3.2.2 Threatened & Endangered Species 

A total of 22 species are designated for Limestone County which are state- or federally-

listed as threatened or endangered, candidates for listing, or exhibit sufficient rarity to be listed 

as a species of concern. This group includes 4 reptiles, 7 birds, 3 mammals, 5 mussels, 1 fish 

species and 2 plant species (Table 4B.13.2-2). Four bird species federally-listed as threatened or 

endangered could possibly occur within the project area.  These include the interior least tern  
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Table 4B.13.2-2. 
Potentially Occurring Species that are Rare or Federal- and State-Listed at the City of 

Groesbeck Off-Channel Reservoir Site, Limestone County 

Scientific Name Common Name Federal/State Status Potential Occurrence 

Birds 

Falco peregrinus anatum AmericanPeregrine Falcon DL/T Migrant 

Haliaeetus leucocephalus Bald Eagle DL/T Resident 

Ammodramus henslowii Henslow's Sparrow SOC Migrant 

Sterna antillarum athalassos Interior Least Tern LE/E Migrant* 

Athene cunicularia hypugaea Western Burrowing Owl SOC Migrant* 

Plegadis chihi White-faced Ibis SOC/T Migrant 

Grus Americana Whooping Crane LE/E Migrant 

Mycteria Americana Wood Stork T Migrant 

Fishes 

Notropis buccula Smalleye Shiner C/SOC X 

Mammals 

Canus rufus Red wolf LE/E Historic 

Spilogale putorius interrupta Plains Spotted Skunk SOC X 

Mollusks 

Quadrula mitchelli False spike mussel T X 

Tritogonia verrucosa Pistolgrip SOC X 

Arcidens confragosus Rock pocketbook SOC X 

Quadrula houstonensis Smooth pimpleback T X 

Truncilla macrodon Texas fawnsfoot T X 

Reptiles 

Macrochelys temminckii Alligator snapping turtle T X 

Thamnophis sirtalis annectens Texas Garter Snake SOC X 

Phrynosoma cornutum Texas Horned Lizard SOC/T X 

Crotalus horridus Timber/ Canebrake Rattlesnake SOC/T X 

Plants 

Eriocaulon koernickianum Small-headed pipewort SOC X 

Spiranthes parksii Navasota ladiesô-tresses LE/E X 

X = Occurs in county; * Nesting migrant; may nest in the county. 

Federal Status: LE-Listed Endangered; LT-Listed Threatened; w/CH-with critical habitat in the state of Texas; PE-Proposed to 
Be Listed Endangered; PT-Proposed to Be Listed Threatened; PDL-Proposed to Be Delisted (Note: Listing status retained while 
proposed); E/SA T/SA-Listed Endangered on Basis of Similarity of Appearance, Listed Threatened on Basis of Similarity of 
Appearance; DL-Delisted Endangered/Threatened; C-Candidate (USFWS has substantial information on biological vulnerability 
and threats to support proposing to list as endangered or threatened. Data are being gathered on habitat needs and/or critical 
habitat designations); SOC-Species of Concern (some information exists showing evidence of vulnerability, but is not listed). 

State Status: E-Listed as Endangered by the State of Texas; T-Listed as Threatened by the State of Texas; SOC-Species of 
Concern (some information exists showing evidence of vulnerability, but is not listed). 

Sources: TPWD, Annotated County List of Rare Species for Limestone County, Updated 2/2/2010. TPWD Texas Wildlife 
Diversity Database (2009), United States Fish and Wildlife Service (USFWS), Federally-listed as Threatened and Endangered 
Species of Texas, August 2, 2010. 
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(Sterna antillarum athalassos), and whooping crane (Grus americana). Although the interior 

least tern, and whooping crane are seasonal migrants that could pass through the project area, 

they are not anticipated to be directly affected by the proposed reservoir. 

A search of the Texas Natural Diversity Database
10

 revealed the documented occurrence 

of the bald eagle within the vicinity of the proposed Groesbeck Off-Channel Reservoir (as noted 

on representative 7.5-minute quadrangle map(s) that include the project site). These data are not 

a representative inventory of rare resources or sensitive sites. Although based on the best 

information available to TPWD, these data do not provide a definitive statement as to the 

presence, absence, or condition of special species, natural communities, or other significant 

features in the project area. On-site evaluations will be required by qualified biologists to 

confirm the occurrence of sensitive species or habitats. 

4B.13.2.3.2.3 Wildlife Habitat 

Approximately 146 acres are estimated to be inundated by the reservoir. Projected 

wildlife habitat that will be impacted includes approximately 107 acres of Grasses/Forbs, and 

39 acres of Elm/Hackberry Woods. 

A number of vertebrate species could occur within the City of Groesbeck Reservoir site 

as indicated by county occurrence records.
11

 These include 3 species of salamanders, 14 species 

of frogs and toads, 10 species of turtles, the American alligator, 11 species of lizards and skinks, 

and 19 species of snakes. Additionally, 54 species of mammals could occur within the site or 

surrounding region
12

 as well as an undetermined number of bird species. A variety of fish species 

would be expected to inhabit streams and ponds within the site, but with distributions and 

population densities limited by the types and quality of habitats available. 

4B.13.2.3.2.4 Cultural Resources 

A search of the Texas Archeological Sites Atlas database indicates that 27 archeological 

sites have been documented within the general vicinity of the proposed reservoir. Fifteen of these 

sites were recorded by the Texas Parks and Wildlife Department as part of a survey of Fort 

Parker in 1994. While all of these sites lie outside the limits of the proposed reservoir, it is 

                                                           
10

 Texas Parks and Wildlife Department (TPWD), Texas Natural Diversity Database, September 10, 2009. 
11

 Texas A&M University (TAMU), ñCounty Records for Amphibians and Reptiles,ò Texas Cooperative Wildlife 

Collection, 1998. 
12

 Davis, W.B., and D.J. Schmidly, ñThe Mammals of Texas ï Online Edition,ò Texas Tech University, 

http://www.nsrl.ttu.edu/tmot1/Default.htm, 1997. 

http://www.nsrl.ttu.edu/tmot1/Default.htm
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possible that similar unrecorded sites could occur within the projectôs Area of Potential Effect. 

These sites represent a variety of historic and prehistoric site types. Prior to reservoir inundation, 

the project must be coordinated with the Texas Historical Commission a cultural resources 

survey must be conducted to determine if any cultural resources are present within the 

conservation pool. Any cultural resources identified during survey will need to be assessed for 

eligibility for inclusion in the National Register of Historic Places (NRHP) or as State 

Archeological Landmarks (SAL). Cultural resources that occur on public lands or within the 

Area of Potential Effect of publicly funded or permitted projects are governed by the Texas 

Antiquities Code (Title 9, Chapter 191, Texas Natural Resource Code of 1977), the National 

Historic Preservation Act (PL96-515), and the Archeological and Historic Preservation Act 

(PL93-291). 

4B.13.2.3.2.5 Threats to Natural Resources 

Threats to natural resources were identified in Section 1.7.3.2 and include lower stream 

flows, declining water quality, and reduced inflows to reservoirs. This project would likely 

increase adverse effects on stream flow below the reservoir site, but the reservoir would trap 

sediment and/or dilute pollutants, providing some positive benefits to water quality downstream. 

These benefits could be offset by declines in dissolved oxygen through decreased flows and 

higher temperatures during summer periods. The project is expected to have negligible impacts 

to the stream flow and water quality in the Navasota and Brazos Rivers. 

4B.13.2.4 Engineering and Costing 

The potential off-channel reservoir project for the City of Groesbeck would require 

additional facilities to divert water from the Navasota River to the off-channel reservoir site. The 

facilities required for implementation of the project included: 

 Raw water intake and pump station at the Navasota River diversion site with a 

capacity of 15.7 cfs; 

 5,280 feet of raw water pipeline (24-inch diameter) from the pump station to the off-

channel reservoir; 

 Pump station at the off-channel reservoir site with a capacity of 4 cfs; 

 3,500 feet of raw water pipeline (12-inch diameter) from the off-channel pump station 

to the water treatment plant; and 

 Off-channel dam including spillway, intake tower, and 146 acres of land for the 

reservoir. 
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A summary of the total project cost is presented in Table 4B.13.2-3. The proposed 

Groesbeck Off-Channel Reservoir project would cost approximately $10.4 million for surface 

water supply facilities. This includes the construction of the dam, land acquisition, resolution of 

conflicts, environmental permitting and mitigation, and technical services. The project cost also 

includes the cost for the raw water facilities to convey surface water from the Navasota River to 

the off-channel reservoir and back to the Cityôs existing water treatment plant. The annual 

project costs are estimated to be $991,000. This includes annual debt service, operation and 

maintenance, and pumping energy costs. 

The total annual cost reported in the 2006 Water plan was $866,000; the current plan 

costs are estimated at $991,000. The increase in 2011 estimated costs are due to the higher 

pumping energy costs and decrease in debt service length from 30 years to 20 years.  

The annual unit cost of water has decreased significantly from $912 per acft ($2.80 per 

1,000 gallons) in the 2006 plan to $565 per acft ($1.73 per 1,000 gallons) in the current plan. The 

decrease in unit cost is due to the increase of yield from the project made possible by assuming 

that the Cityôs senior diversion right can be used to make flows available from the Navasota 

River. 

4B.13.2.5 Implementation Issues 

This water supply option has been compared to the plan development criteria, as shown 

in Table 4B.13.2-4, and the option meets each criterion. 

Implementation of the off-channel reservoir project for the City of Groesbeck will require 

permits from various state and federal agencies, land acquisition, and design and construction of 

the facilities. The project may also have an impact on the firm yield of Lake Limestone, which 

may require mitigation with the Brazos River Authority in terms of a water supply contract in the 

amount of the firm yield impact. A summary of the implementation steps for the project is 

presented below. 
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Table 4B.13.2-3 
Cost Estimate Summary for 

Groesbeck Off-Channel Reservoir 
(September 2008 Prices) 

Item 
Estimated Costs 

for Facilities 

Capital Costs   

Dam and Reservoir (Conservation Pool 2317 acft, 146 acres, 420 ft. msl)
1 

$3,192,000  

Intake and Pump Station at Navasota River Diversion Site (10 MGD) $1,631,000  

Transmission Pipeline to Off-Channel Reservoir (24 in dia., 5,280 ft) $407,000  

Transmission Pump Station at Off-Channel Reservoir (3 MGD) $1,063,000  

Transmission Pipeline to WTP (12 in dia., 3,500 ft) $171,000  

    

Total Capital Cost $6,464,000  

    

Engineering, Legal Costs and Contingencies $2,233,000  

Environmental & Archaeology Studies and Mitigation  $461,000  

Land Acquisition and Surveying (155 acres) $482,000  

Interest During Construction (2 years) $772,000  

    

Total Project Cost $10,412,000  

    

Annual Costs   

Debt Service (6 percent, 20 years) $423,000  

Reservoir Debt Service (6 percent, 40 years) $370,000  

Operation and Maintenance   

Intake, Pipeline, Pump Station  $73,000  

Dam and Reservoir $48,000  

Pumping Energy Costs (857,942 kW-hr @ 0.09 $/kW-hr)
2 

$77,000  

    

Total Annual Cost $991,000  

    

Available Project Yield (acft/yr) 1,755  

Annual Cost of Water ($ per acft) $565  

Annual Cost of Water ($ per 1,000 gallons) $1.73  
1
 Includes the dam, intake, and spillway tower. 

2
 Includes the power cost for pumping water from the Navasota River to the off-channel reservoir and water 

from the off-channel reservoir to the water treatment plant. 
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Table 4B.13.2-4 
Evaluations of Groesbeck Off-Channel Reservoir Option to Enhance Water Supplies 

Impact Category Comment(s) 

A. Water Supply  

1. Quantity 1. Sufficient to meet needs 

2. Reliability 2. High reliability 

3. Cost 3. Reasonable (moderate to high) 

B. Environmental factors  

1. Environmental Water Needs 1. Negligible impact 

2. Habitat 2. Negligible impact 

3. Cultural Resources 3. Low impact 

4. Bays and Estuaries 4. Negligible impact 

5. Threatened and Endangered Species 5. Low impact 

6. Wetlands 6. Negligible impact 

C. Impact on Other State Water Resources  No apparent negative impacts on state water 
resources; no effect on navigation 

D. Threats to Agriculture and Natural 
Resources 

 None 

E. Equitable Comparison of Strategies 
Deemed Feasible 

 Option is considered to meet municipal and 
industrial shortages 

F. Requirements for Interbasin Transfers  Not applicable 

G. Third Party Social and Economic Impacts 
from Voluntary Redistribution 

 None 

4B.13.2.5.1 Potential Regulatory Requirements: 

 Texas Commission on Environmental Quality Water Right and Storage permits; 

 U.S. Army Corps of Engineers Permits will be required for discharges of dredge or 

fill into wetlands and waters of the U.S. for dam construction, and other activities 

(Section 404 of the Clean Water Act); 

 Texas Commission on Environmental Quality administered Texas Pollutant 

Discharge Elimination System Storm Water Pollution Prevention Plan; 

 General Land Office Easement if State-owned land or water is involved; and, 

 Texas Parks and Wildlife Department Sand, Shell, Gravel and Marl permit if state-

owned streambed is involved. 

4B.13.2.5.2 State and Federal Permits may require the following studies and plans: 

 Environmental impact or assessment studies; 

 Wildlife habitat mitigation plan that may require acquisition and management of 

additional land; 

 Flow releases downstream to maintain aquatic ecosystems; 
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 Assessment of impacts on Federal- and State-listed endangered and threatened 

species; and, 

 Cultural resources studies to determine resources impacts and appropriate mitigation 

plan that may include cultural resource recovery and cataloging; requires coordination 

with the Texas Historical Commission. 

4B.13.2.5.3 Land Acquisition Issues: 

 Land acquired for reservoir and/or mitigation plans could include market transactions 

and/or eminent domain;  

 Additional acquisition of rights-of-way and/or easements may be required; and 

 Possible relocations or removal of residences, utilities, roads, or other structures. 
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4B.13.3 Wheeler Branch Off-Channel Reservoir 

4B.13.3.1 Description of Option 

The Wheeler Branch Off-Channel Reservoir was a proposed new reservoir on the 

Wheeler Branch, a tributary of the Paluxy River, about two miles north of the City of Glen Rose 

in Somervell County (Figure 4B.13.3-1) for the 2006 Brazos G Regional Water Plan and the 

2007 State Water Plan. Since the completion of the 2006 Plan, this project has been constructed 

and implemented by the Somervell County Water District (SCWD). 

The project impounds water from the Wheeler Branch watershed as well as diverts water 

from the Paluxy River during periods of flow in excess of downstream needs. The reservoir has a 

conservation storage capacity of 4,118 acft and a drainage area of 1.6 square miles. Waters from 

the Paluxy River are transported into the reservoir through a 36-inch pipeline and pump station 

system that has a capacity of 50 cfs. The diversion point on the Paluxy River has a drainage area 

of 428 square miles.  

The water right for this reservoir (Permit 5744) was approved by the TCEQ on 

September 11, 2002 with a priority date of June 17, 2001.
13

 This water right authorizes an annual 

diversion of up to 5,000 acft from the Paluxy River at a maximum rate of 50 cfs and a diversion 

of 2,000 acft/yr from the reservoir for municipal use. SCWD has an agreement with the Brazos 

River Authority that subordinates the Authorityôs water right in Lake Whitney to the Wheeler 

Branch Off-Channel Reservoir. The calculated firm yield, from the 2006 Brazos G Plan, of the 

Wheeler Branch Off-Channel Reservoir is 1,800 acft/yr. The yield is constrained by the capacity 

of a 36-inch diameter pipeline. 

The 2006 Plan was amended to include a treatment and transmission system for the 

Somervell County Water District to utilize supplies from the reservoir (see Volume II, 

Section 4B.21). 

                                                           
13

 TCEQ Database of Water Rights as of September 24, 2004. 
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 Figure 4B.13.3-1. Wheeler Branch Off-Channel Reservoir 
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4B.13.4 Peach Creek Off-Channel Reservoir 

4B.13.4.1  Description of Option 

The proposed Peach Creek Off-Channel Reservoir is located on Peach Creek, a tributary 

of the Navasota River in the Brazos County, about 10 miles southeast of the Bryan-College 

Station area (Figure 4B.13.4-1). The total reservoir storage capacity at a normal pool elevation of 

240 feet-msl is 14,641 acft and the reservoir will inundate approximately 1,045 acres of land. 

The contributing drainage area is approximately 17 square miles.  The project is proposed with a 

diversion from the Navasota River through a 60-inch pipeline and 1,400 HP pump station with a 

100 cfs capacity to supplement local runoff from the Peach Creek watershed. The Navasota 

River diversion has a drainage area of 1,933 square miles. The reservoir is a potential source of 

water supply for Brazos County. 

4B.13.4.2 Available Yield 

Water potentially available for impoundment in the proposed Peach Creek Off-Channel 

Reservoir was estimated using the Brazos G WAM. The model utilized a January 1940 through 

December 1997 hydrologic period of record. Estimates of water availability were derived subject 

to general assumptions for application of hydrologic models as adopted by the Brazos G 

Regional Water Planning Group and summarized previously. The model computed the 

streamflow available for diversion from the Navasota River into the Peach Creek Off-Channel 

Reservoir without causing increased shortages to downstream rights. Firm yield was computed 

subject to the reservoir and Navasota River diversion having to pass inflows to meet Consensus 

Criteria for Environmental Flow Needs instream flow requirements (Appendix H). 

The calculated firm yield of the Peach Creek Off-Channel Reservoir is 4,240 acft/yr. This 

yield is obtained by assuming that only unappropriated flows in the Navasota River are available 

for pumping at a maximum rate of 100 cfs through a 60-inch diameter pipeline. The firm yield of 

the reservoir may increase if water is purchased from Lake Limestone to supplement local runoff 

with a larger pumping capacity.  The 2006 Region G plan reported a firm yield of 3,980 acft/yr. 

The streamflow statistics used to determine the Consensus Criteria pass-through 

requirements for the off-channel reservoir and the Navasota River diversion are shown in 

Tables 4B.13.4-1 and 4B.13.4-2.  
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Figure 4B.13.4-1. Peach Creek Reservoir 
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Table 4B.13.4-1. 
Daily Natural Streamflow Statistics 

for the Peach Creek Off-Channel Reservoir 

Month 

Median Flows - Zone 1 Pass 
Through Requirements  

(cfs) 

25th Percentile Flows - 
Zone 2 Pass Through 

Requirements 
 (cfs) 

January 6.4 2.4 

February 7.0 2.8 

March 6.7 2.3 

April 5.2 1.9 

May 7.6 0.9 

June 6.5 1.8 

July 3.8 1.6 

August 1.8 0.7 

September 1.9 0.7 

October 1.4 0.4 

November 3.4 1.2 

December 4.1 1.6 

Zone 3 (7Q2) Pass-Through Requirement (cfs): 0.5 

Table 4B.13.4-2. 
Daily Natural Streamflow Statistics 
for the Navasota River Diversion 

Month 

Median Flows - Zone 1 Pass 
Through Requirements  

(cfs) 

25th Percentile Flows - 
Zone 2 Pass Through 

Requirements 
 (cfs) 

January 294 132 

February 390 163 

March 351 124 

April 320 126 

May 422 115 

June 216 69 

July 127 53 

August 60 21 

September 69 18 

October 61 21 

November 132 55 

December 226 89 

Zone 3 (7Q2) Pass-Through Requirement (cfs): 8 
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Figure 4B.13.4-2 illustrates the simulated Peach Creek Off-Channel Reservoir storage 

contents for the 1940 to 1997 historical period, subject to the firm yield of 4,240 acft/yr and 

based on delivery of Navasota River diversions via a 60-inch pipeline. Simulated reservoir 

contents remain above the Zone 2 trigger level (80 percent capacity) 81 percent of the time and 

above the Zone 3 trigger level (50 percent capacity) 96 percent of the time.  

Figure 4B.13.4-3 illustrates the changes in Peach Creek and Navasota River streamflows 

caused by the project. There is about a 50 percent reduction in median streamflows in Peach 

Creek and minimal changes in the Navasota River streamflow due to the project.  Figure 

4B.13.4-3 also illustrates the streamflow frequency characteristics with the Peach Creek 

Reservoir in place. 

4B.13.4.3 Environmental Issues 

4B.13.4.3.1 Existing Environment 

The Peach Creek Off-Channel Reservoir site in Brazos County is within the Post Oak 

Savannah Ecological Region.
14

  This region is characterized as a narrow, highly irregular oak 

belt that consists of intermingled forest, woodland, and savannah.  It is located between the East 

Texas Pine-Hardwood Forest to the east, Blackland Prairies to the west, and the Coastal Prairie 

and South Texas Brushlands to the south.  The original physiognomy of the region included 

medium to tall broad-leaved deciduous trees and some needle-leaved evergreens.  In the northern 

and eastern areas, these trees are interspersed with open areas of grasses and forbs, however in 

the southern and western areas, areas of trees are often found clumped or in solid stands. The 

shallow, nearly impervious clay pan of the Post Oak Savannah region causes the soil to be arid.
15

  

The climate within this area is characterized as subtropical humid, with warm summers and an 

average annual precipitation which ranges between 36 and 40 inches.
16

  Aquifers which underlie 

the area include the Queen City, Sparta, and Yegua Jackson minor aquifers.  A major aquifer, the 

Gulf Coast, lies south of the project area but does not underlie it.
17

  

                                                           
14

 Gould, F.W., G.O. Hoffman, and C.A. Rechenthin, Vegetational Areas of Texas, Texas A&M University, Texas 

Agriculture Experiment Station Leaflet No. 492, 1960 
15

 Telfair, R.C., Texas Wildlife Resources and Land Uses, University of Texas Press, Austin, Texas, 1999. 
16

 Larkin, T.J., and G.W. Bomar, Climatic Atlas of Texas, Texas Department of Water Resources, Austin, Texas, 

1983. 
17

 Texas Water Development Board (TWDB), Major and Minor Aquifers of Texas, Maps online at 

http://www.twdb.state.tx.us/mapping/index.asp, 2004. 

http://www.twdb.state.tx.us/mapping/index.asp
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Figure 4B.13.4-2. Peach Creek Off-Channel Reservoir Storage Considerations 
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Figure 4B.13.4-3. Peach Creek Off-Channel Reservoir and Navasota River Diversion 

Streamflow Comparison 
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Figure 4B.13.4-3. Peach Creek Off-Channel Reservoir and Navasota River Diversion 
Streamflow Comparison (Concluded) 
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The physiography of the region includes sand and mud with lignite and bentonite, and 

flood-prone areas.  The topography is low to moderately rolling with local shallow depressions 

in flood-prone areas along waterways.
18

  The predominant soil associations in the project area 

are the Burlewash-Singleton and Sandow associations.  Burlewash-Singleton soils are gently 

sloping to moderately sloping, moderately deep, loamy soils that are well drained or moderately 

well drained and occur in oak savannahs.  Sandow soils are nearly level, very deep, loamy soils 

that are moderately well drained and occur in frequently flooded areas on bottom land.
19

 

Three major vegetation types which occur within the general vicinity of the proposed 

project include: Post Oak (Quercus stellata) Woods/Forest, Water Oak (Q. nigra)ïElm 

(Ulmus sp.) ïHackberry (Celtis sp.) Forest, and crops
20

.   Variations of these primary types may 

occur based on changes in the composition of woody and herbaceous species and the 

physiognomy of localized conditions and specific range sites.  Areas of Post Oak Woods/Forest 

could include the following commonly associated plants: blackjack oak (Quercus marilandica), 

eastern redcedar (Juniperus virginiana), mesquite (Prosopis glandulosa), black hickory (Carya 

texana), live oak (Q. virginiana), sandjack oak (Q. incana), cedar elm (Ulmus crassifolia), 

hackberry (Celtis spp.), yaupon (Ilex vomitoria), poison oak (Toxicodendron pubescens), 

American beautyberry (Callicarpa americana), hawthorn (Crataegus spp.), supplejack 

(Berchemia scandens), trumpet creeper (Campsis radicans), dewberry (Rubus spp.), coralberry 

(Symphoricarpos orbiculatus), little bluestem (Schizachyrium scoparium var. scoparium), silver 

bluestem (Bothriochloa saccharoides), sand lovegrass (Eragrostis trichodes), beaked panicum 

(Panicum anceps), three-awn (Aristida spp.), spranglegrass (Chasmanthium sessiliflorum), and 

tickclover (Desmodium spp.).  Water Oak-Elm-Hackberry Forest could include the following 

commonly associated plants: cedar elm, American elm (Ulmus americana), willow oak (Quercus 

phellos), southern red oak (Q. falcata), white oak (Q. alba), black willow (Salix nigra), 

cottonwood (Populus deltoides), red ash (Fraxinus pennsylvanica), sycamore (Platanus 

occidentalis), pecan (Carya illinoinensis), bois d'arc (Maclura pomifera), flowering dogwood   

 

                                                           
18

 Kier, R.S., L.E. Garner, and L.F. Brown, Jr., Land Resources of Texas, Bureau of Economic Geology, University 

of Texas, Austin, Texas, 1977. 
19

 Natural Resources Conservation Service (NRCS), Soil Survey of Brazos County, Texas, United States Department 

of Agriculture, in cooperation with Texas Agricultural Experiment Station, 2002. 
20

 McMahan, C.A., R.F. Frye, and K.L. Brown, The Vegetation Types of Texas, Texas Parks and Wildlife 

Department, Wildlife Division, Austin, Texas, 1984. 
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(Cornus florida), dewberry, coralberry, dallisgrass (Paspalum dilatatum), switchgrass (Panicum 

virgatum), rescuegrass (Bromus catharticus), bermudagrass (Cynodon dactylon), eastern 

gamagrass (Tripsacum dactyloides), Virginia wildrye (Elymus virginicus), Johnsongrass 

(Sorghum halepense), giant ragweed (Ambrosia trifida), and Leavenworth eryngo (Eryngium 

leavenworthii).  Crops include cultivated cover crops or row crops providing food and/or fiber 

for either man or domestic animals and may also include grassland associated with crop rotations 

and hay production. 

4B.13.4.3.2 Potential Impacts 

4B.13.4.3.2.1 Aquatic Environments including Bays & Estuaries 

The potential impacts of this project were evaluated in two locations, at the proposed 

reservoir site and in the Navasota River where water will be pumped and diverted to the project 

site.  The potential impacts of this project would differ in the two locations.  In the diversion site 

on the Navasota River, very little impact is predicted in terms of a reduction in flow variability or 

reduction in the quantity of median monthly flows.  At the proposed reservoir site, there would 

be lower flow variability and substantial reductions in quantity of median monthly flows.  The 

difference in variability of monthly flow conditions at the proposed project site would be a factor 

of approximately 1.7 (measured by comparing sample variances of all monthly flows from 1940-

2004 and predicted flows over that same time period with the project in place; sample variance 

without project =9.85 x 10
5
; sample variance with project =5.90 x 10

5
) while the difference in 

variability of monthly flow values in the Navosota River diversion site would be negligible 

(sample variance without project =4.413 x 10
9
; sample variance with project =4.412 x 10

9
).  

Variability in flow is important to the instream biological community as well as riparian species 

and a reduction could influence the timing and success of reproduction as well as modify the 

current composition of species by favoring some and reducing suitability for others. 

The reductions in median monthly flows at the project site would range from 1 cfs (50 

percent) in September to 6.5 cfs (60 percent) in May, as shown in Table 4B.13.4-3. The greatest 

reductions (>50 percent) would occur in April, May, and July through November.  February has 

the lowest percent reduction (40 percent) at the proposed reservoir site.  In the Navasota River, 

the reduction in median monthly flows would range from 0 cfs in January through March, June,  
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Table 4B.13.4-3. 
Median Monthly Streamflow:  

Peach Creek Reservoir 

Month 

Without  
Project 
 (cfs) 

With  
Project  

(cfs) 
Difference 

(cfs) 
Percent  

Reduction 

January 8.4 4.8 3.6 43% 

February 10.6 6.3 4.3 40% 

March 8.5 4.5 4.0 47% 

April 7.8 3.1 4.7 61% 

May 11.0 4.4 6.5 60% 

June 7.7 4.2 3.5 46% 

July 3.7 0.5 3.2 87% 

August 1.9 0.5 1.4 73% 

September 1.9 1.0 1.0 50% 

October 1.5 0.0 1.4 98% 

November 3.9 0.9 3.0 78% 

December 4.2 2.3 2.0 46% 

 

Table 4B.13.4-4. 
Median Monthly Streamflow:  

Diversion Site in Navasota River 

Month 

Without  
Project 
 (cfs) 

With  
Project 
 (cfs) 

Difference 
(cfs) 

Percent  
Reduction 

January 489.2 489.2 0.0 0% 

February 662.4 662.4 0.0 0% 

March 534.2 534.2 0.0 0% 

April 466.9 463.0 3.9 1% 

May 716.2 714.4 1.8 0% 

June 391.1 391.1 0.0 0% 

July 156.4 144.4 12.1 8% 

August 61.0 61.0 0.0 0% 

September 77.3 70.8 6.5 8% 

October 90.6 83.1 7.5 8% 

November 204.5 188.4 16.1 8% 

December 256.6 255.7 0.9 0% 
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and August to 16.1 cfs (8 percent) in November, as shown in Table 4B.13.4-4.  There would be 

virtually no reduction in seven months of the year.  July and September through November 

would have consequential decreases in median monthly flow.  This project would also result in a 

higher frequency of low-flow conditions at the project site.  Without the project, the monthly 

flows would be less than 0.68 cfs only 15 percent of the time (85 percent exceedance value), but 

the monthly flows would be 0 cfs for 30 percent of the time with the project in place.  The 

85 percent exceedance value would be 46 and 44 cfs in the Navasota River without and with the 

project, respectively.  These reductions in flow at the project site would have substantial impacts 

on the instream biological community, particularly during the summer months when streams are 

more susceptible to a reduction in water quality conditions (e.g., high temperatures and high 

nutrient growth).   

Although there would be biological impacts in the immediate vicinity of the project site 

and downstream, this project, alone, would have little impact on total discharge in the Navasota 

and Brazos Rivers and minimal influence on freshwater inflows to the Brazos River estuary.   

However, the cumulative impact of multiple projects may reduce freshwater inflows into the 

estuary.  As a new reservoir without a current operating permit, the Peach Creek Reservoir 

would likely be required to meet environmental flow requirements determined by site-specific 

studies.  

4B.13.4.3.2.2 Threatened & Endangered Species   

A total of 31 species could potentially occur within the vicinity of the site that are state- 

or federally-listed as threatened or endangered, candidates for listing, or exhibit sufficient rarity 

to be listed as a species of concern (Table 4B.13.4-5). This group includes one amphibian, three 

reptiles, three insects, eight birds, three mammals, three fish species, five mollusk species, and 

five plant species.  Two bird species, one amphibian, two mammal species, and one plant species 

federally-listed as threatened or endangered could occur (or historically occurred) in the project 

area.  These include the interior least tern (Sterna antillarum athalassos), whooping crane (Grus 

americana), Houston toad (Bufo houstonensis), Louisiana black bear (Mustela nigripes), red 

wolf (Canis rufus), and Navasota ladiesô-tresses (Spiranthes parksii).  The interior least tern and 

whooping crane are seasonal migrants that could pass through the project area, but would not  
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Table 4B.13.4-5. 
Potentially Occurring Species that are Rare or Federal- and State-Listed at the  

Peach Creek Off-Channel Reservoir Site, Brazos County 

Scientific Name Common Name 
Federal/State 

Status 
Potential  

Occurrence 

Amphibians 

Bufo houstonensis Houston Toad LE/E X 

Birds 

Falco peregrinus anatum American Peregrine Falcon DL/T Migrant 

Falco peregrinus tundrius Arctic Peregrine Falcon DL/SOC Migrant 

Haliaeetus leucocephalus Bald Eagle DL/T Resident 

Ammodramus henslowii Henslow's Sparrow SOC Migrant 

Sterna antillarum athalassos Interior Least Tern LE/E Migrant 

Falco peregrinus anatum Peregrine Falcon DL/T Migrant 

Grus americana Whooping Crane LE/E Migrant 

Mycteria americana Wood Stork SOC/T Migrant 

Fishes 

Cycleptus elongatus Blue Sucker SOC/T X 

Notropis oxyrhynchus Sharpnose Shiner C/SOC X 

Notropis buccula Smalleye Shiner C/SOC X 

Insects 

Procloeon texanum A mayfly SOC X 

Gomphus modestus Gulf Coast clubtail SOC X 

Neurocordulia molesta Smoky shadowfly SOC X 

Mammals 

Ursus americanus luteolus Louisiana Black Bear LT/T Historic 

Spilogale putorius interrupta Plains Spotted Skunk SOC X 

Canis rufus Red wolf LE/E Historic 

Mollusks 

Quincuncina mitchelli False spike mussel T X 

Tritogonia verrucosa Pistolgrip SOC X 

Arcidens confragosus Rock pocketbook SOC X 

Quadrula houstonensis Smooth pimpleback T X 

Truncilla macrodon Texas fawnsfoot T X 

Reptiles 

Macroclemys temminckii Alligator Snapping Turtle SOC/T X 

Phrynosoma cornutum Texas Horned Lizard SOC/T X 

Crotalus horridus Timber/ Canebrake Rattlesnake SOC/T X 
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Table 4B.13.4-5 (Concluded) 

Scientific Name Common Name 
Federal/State 

Status 
Potential  

Occurrence 

Plants 

Liatris cymosa Branched gay-feather SOC X 

Spiranthes parksii Navasota ladies'-tresses LE/ E X 

Eriocaulon koernickianum Small-headed pipewort SOC X 

Thalictrum texanum Texas meadow rue SOC X 

Chloris texensis Texas windmill-grass SOC X 

* Nesting migrant; may nest in the county.  

X= Occurs in the county. 

Federal Status: LE-Listed Endangered; LT-Listed Threatened; PE-Proposed to Be Listed Endangered; PT-

Proposed to Be Listed Threatened; PDL-Proposed to Be De-listed (Note: Listing status retained while proposed); 
E/SA T/SA-Listed Endangered on Basis of Similarity of Appearance, Listed Threatened on Basis of Similarity of 
Appearance; DL-De-listed Endangered/Threatened; C-Candidate (USFWS has substantial information on 
biological vulnerability and threats to support proposing to list as endangered or threatened. Data are being 
gathered on habitat needs and/or critical habitat designations.) SOC-Species of Concern (some information exists 
showing evidence of vulnerability, but is not listed). 

State Status: E-Listed as Endangered by the State of Texas; T-Listed as Threatened by the State of Texas. 

SOC-Species of Concern (some information exists showing evidence of vulnerability, but is not listed). 

Sources: Texas Parks and Wildlife Department (TPWD), Annotated County List of Rare Species for Brazos 

County (Revised 2/2/2010);  TPWD, Texas Conservation and Biological Data System (TCBDS) 2009. 

likely be directly affected by the project.  Although the state threatened bald eagle is known to 

nest in the Navasota River Basin, there are no known nesting sites in or near the project area. The 

Houston toad prefers deep sands for burrowing and upland ponds and depressions for breeding. 

Navasota Ladiesô-tresses occur on upland margins of intermittent, minor tributaries in 

association with post oak, blackjack oak, and yaupon. Although historically occurring, 

populations of black bear and red wolf no longer occur within the region.  

A search of the Texas Natural Diversity Database
21

 revealed numerous documented 

occurrences of the endangered Navasota ladies tresses (Spriranthes parksii), in addition to 

limited occurrences of  two species of concern, branched gay-feather (Liatris cymosa), and Texas 

Meadow-rue (Thalictrum texanum), within the project vicinity (as noted on representative 7.5 

minute quadrangle map(s) that include the project site). This data is not a representative 

inventory of rare resources or sensitive sites. Although based on the best information available to 

TPWD, these data do not provide a definitive statement as to the presence, absence, or condition  

 

                                                           
21

 Texas Parks and Wildlife Department (TPWD), Texas Natural Diversity Database, September 10, 2009. 



HDR-00044-00100499-10 Off-Channel Reservoirs 

 
4B.13-38 

2011 Brazos G Regional Water Plan 

September 2010 

of special species, natural communities, or other significant features in the project area. On-site 

evaluations will be required by qualified biologists to confirm the occurrence of sensitive species 

or habitats. 

4B.13.4.3.2.3  Wildlife Habitat 

Approximately 1,045 acres are estimated to be inundated by the reservoir.  Projected 

wildlife habitat that will be impacted includes approximately 178 acres of Grasses/Forbs, 756 

acres of Post Oak Woods, and 111 acres of Riparian Woods.   

A number of vertebrate species could occur within the Peach Creek off-channel reservoir 

site as indicated by county occurrence records.
22

 These include 5 species of salamanders and 

newts, 18 species of frogs and toads, 14 species of turtles, the American alligator, 11 species of 

lizards and skinks, and 31 species of snakes. Additionally, 54 species of mammals could occur 

within the site or surrounding region
23

 in addition to an undetermined number of bird species. A 

variety of fish species would be expected to inhabit streams and ponds within the site, but with 

distributions and population densities limited by the types and quality of habitats available. 

4B.13.4.3.2.4 Cultural Resources 

A search of the Texas Archeological Sites Atlas database indicates that 126 archeological 

sites have been documented within the general vicinity of the proposed reservoir.  Prewitt and 

Associates, Inc. recorded 23 of these sites in 1981 as part of an archeological survey of proposed 

reservoir alternatives.  Researchers from the University of Texas documented 26 of these sites as 

part of a preliminary investigation of the area proposed for Millican Lake in 1973.  An additional 

22 sites have been recorded during surveys on behalf of the Texas Municipal Power Agency in 

advance of various electrical transmission lines and proposed lignite mines.  Thirteen sites have 

been recorded during surveys of proposed facilities for Texas A&M University.  The sites 

recorded on behalf of the Texas Municipal Power Agency and Texas A&M University lie 

outside the currently proposed reservoir location.  The sites documented in the area represent a 

variety of historic and prehistoric site types.  Prior to reservoir inundation, the project must be 

coordinated with the Texas Historical Commission and a cultural resources survey must be 

                                                           
22

 Texas A&M University (TAMU), County Records for Amphibians and Reptiles, Texas Cooperative Wildlife 

Collection, 1998. 
23

 Davis, W.B., and D.J. Schmidly, The Mammals of Texas ï Online Edition, Texas Tech University, 

http://www.nsrl.ttu.edu/tmot1/Default.htm, 1997. 

http://www.nsrl.ttu.edu/tmot1/Default.htm
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conducted to determine if these sites or any other cultural resources are present within the 

conservation pool.  Any cultural resources identified during survey will need to be assessed for 

eligibility for inclusion in the National Register of Historic Places (NRHP) or as State 

Archeological Landmarks (SAL).  Cultural resources that occur on public lands or within the 

Area of Potential Effect of publicly funded or permitted projects are governed by the Texas 

Antiquities Code (Title 9, Chapter 191, Texas Natural Resource Code of 1977), the National 

Historic Preservation Act (PL96-515), and the Archeological and Historic Preservation Act 

(PL93-291). 

4B.13.4.3.2.5  Threats to Natural Resources 

Threats to natural resources were identified in Section 1.7.3.2 and include lower stream 

flows, declining water quality, and reduced inflows to reservoirs. This project would likely have 

increased adverse effects on stream flow below the reservoir site, but the reservoir would trap 

sediment and/or dilute pollutants, providing some positive benefits to water quality downstream. 

These benefits could be offset by declines in dissolved oxygen through decreased flows and 

higher temperatures immediately downstream during summer periods. The project is expected to 

have negligible impacts to stream flow and water quality in the Navasota and Brazos Rivers.   

4B.13.4.4 Engineering and Costing 

Construction of the Peach Creek Reservoir project will cost approximately $40.6 million. 

This includes the construction of the dam, pumping facilities, land acquisition, resolution of 

conflicts, environmental permitting and mitigation, and technical services.  The annual project 

costs are estimated to be $3.7 million; this includes annual debt service and operation and 

maintenance.  The cost for the available project yield of 4,240 acft/yr translates to an annual unit 

cost of raw water of $2.70 per 1,000 gallons, or $879/acft. A summary of the cost estimate is 

provided in Table 4B.13.4-6. Costs shown herein are for raw water supply at the reservoir and 

include no transmission, local distribution, or treatment costs. 

4B.13.4.5 Implementation Issues 

This option has been compared to the plan development criteria as shown in Table 

4B.13.4-7. 
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Table 4B.13.4-6. 
Cost Estimate Summary for 

Peach Creek Reservoir  
(September 2008 Prices) 

Item 
Estimated Costs 

for Facilities 

Capital Costs   

  Raw Water Pumping Facilities  $18,595,000 

  Dam and Reservoir  $6,595,000 

Total Capital Cost $25,190,000 

    

Engineering, Legal Costs and Contingencies $7,887,000 

Environmental & Archaeology Studies and Mitigation  $2,309,000 

Land Acquisition and Surveying  $2,309,000 

Interest During Construction (2 years) $2,948,000 

    

Total Project Cost $40,643,000 

    

Annual Costs   

  Debt Service (6% for 20 years) $2,225,000 

  Reservoir Debt Service (6 percent, 40 years) $1,005,000 

  Operation and Maintenance $497,000 

    

Total Annual Cost $3,727,000 

    

Available Project Yield (acft/yr) 4,240 

Annual Cost of Water ($ per acft) $879  

Annual Cost of Water ($ per 1,000 gallons) $2.70  

Note 

 Raw water pumping facilities include a raw water intake and pump station (100 cfs, 1,400 HP), 22,000 
feet raw water pipeline (60-inch diameter) from the river to the off-channel reservoir. 

 Includes the power cost for pumping water from the Navasota River to the off-channel reservoir. 
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Table 4B.13.4-7. 
Evaluations of Peach Creek Off-Channel Reservoir Option to  

Enhance Water Supplies 

Impact Category Comment(s) 

A. Water Supply  

1. Quantity 1. Sufficient to meet needs 

2. Reliability 2. High reliability 

3. Cost 3. Reasonable (moderate to high) 

B. Environmental factors  

1. Environmental Water Needs 1. Negligible impact 

2. Habitat 2. Negligible impact 

3. Cultural Resources 3. Low impact 

4. Bays and Estuaries 4. Negligible impact 

5. Threatened and Endangered Species 5. Low impact 

6. Wetlands 6. Negligible impact 

C. Impact on Other State Water Resources  No apparent negative impacts on state water 
resources; no effect on navigation 

D. Threats to Agriculture and Natural 
Resources 

 None 

E. Equitable Comparison of Strategies 
Deemed Feasible 

 Option is considered to meet municipal and 
industrial shortages 

F. Requirements for Interbasin Transfers  Not applicable 

G. Third Party Social and Economic Impacts 
from Voluntary Redistribution 

 None 

 

4B.13.4.5.1 Potential Regulatory Requirements: 

 Texas Commission on Environmental Quality (TCEQ) Water Right and Storage 

permits; 

 U.S. Army Corps of Engineers Permits will be required for discharges of dredge or 

fill into wetlands and waters of the U.S. for dam construction, and other activities 

(Section 404 of the Clean Water Act);  

 TCEQ administered Texas Pollutant Discharge Elimination System (NPDES) Storm 

Water Pollution Prevention Plan; 

 General Land Office (GLO) Easement if State-owned land or water is involved; and, 
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 Texas Parks and Wildlife Department (TPWD) Sand, Shell, Gravel and Marl permit if 

state-owned streambed is involved. 

4B.13.4.5.2 State and Federal Permits may require the following studies and plans: 

 Environmental impact or assessment studies; 

 Wildlife habitat mitigation plan that may require acquisition and management of 

additional land; 

 Flow releases downstream to maintain aquatic ecosystems;  

 Assessment of impacts on Federal- and State-listed endangered and threatened 

species; and, 

 Cultural resources studies to determine resources impacts and appropriate mitigation 

plan that may include cultural resource recovery and cataloging; requires coordination 

with the Texas Historical Commission. 

4B.13.4.5.3  Acquisition Issues:  

 Land acquired for reservoir and/or mitigation plans could include market transactions 

and/or eminent domain; 

 Additional acquisition of rights-of-way and/or easements may be required; and, 

 Possible relocations or removal of residences, utilities, roads, or other structures.  
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4B.13.5 Little River Off-Channel Reservoir 

4B.13.5.1 Description of Option 

The Little River Off-Channel Reservoir is a proposed new reservoir on Beaver Creek, a 

tributary to the Little River. The reservoir site is located in Milam County, east of the City of 

Cameron, as shown in Figure 4B.13.5-1. The project would impound water from the Beaver 

Creek watershed as well as divert water from the Little River during periods of flow in excess of 

downstream needs. The dam would be an earthfill embankment that would extend approximately 

1-mile across the Beaver Creek valley and provide a conservation storage capacity of 

155,812 acft at an elevation 400 ft-msl; the reservoir would inundate 4,343 surface acres. 

4B.13.5.2 Available Yield 

Water potentially available for impoundment in the proposed Little River Off-Channel 

Reservoir was estimated using the Brazos G WAM. The model utilized a January 1940 through 

December 1997 hydrologic period of record. Estimates of water availability were derived subject 

to general assumptions for application of hydrologic models as adopted by the Brazos G 

Regional Water Planning Group and summarized previously. The model computed the 

streamflow available for diversion from the Little River into the Little River Off-Channel 

Reservoir without causing increased shortages to downstream rights. Firm yield was computed 

subject to the reservoir and Little River diversion having to pass inflows to meet Consensus 

Criteria for Environmental Flow Needs instream flow requirements (Appendix H). 

Various maximum diversion capacities associated with potential pipeline sizes (64-inch, 

72-inch, 90-inch, 108-inch, and 120-inch diameter pipelines) were considered. Figure 4B.13.5-2 

illustrates the Little River Off-Channel Reservoir yield for each of the pipeline diameters 

considered. The greatest incremental benefit in yield occurs with the 90-inch and 

108-inch pipeline sizes. 

The calculated firm yield of the Little River Off-Channel Reservoir is 27,225 acft/yr. The 

yield is constrained by the capacity of a 108-inch diameter pipeline. The available firm yield is 

significant since there is a substantial watershed for the Little River (7,500 square miles) that is 

uncontrolled. The streamflow statistics used to determine the Consensus Criteria pass-through 

requirements for the off-channel reservoir and the Little River diversion are shown in 

Tables 4B.13.5-1 and 4B.13.5-2.  




