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Priority Species

	Group
	Scientific Name
	Common Name
	State/Federal Status

	Amphipods
	Stygobromus bifurcatus
	Bifurcated cave amphipod
	SC

	
	
	
	

	Crayfish
	Fallicamberus macneesei
	(MacNeeses crayfish)
	SC

	
	Procambarus brazoriensis
	(Brazoria crayfish)
	SC

	
	
	
	

	Shrimp
	Macrobrachium carcinus
	Bigclaw river shrimp
	SC

	
	Macrobrachium ohione
	Ohio shrimp
	SC

	
	
	
	

	Mussels
	Arcidens confragosus
	Rock pocketbook (mussel)
	SC

	
	Lampsilis bracteata
	Texas fatmucket (mussel)
	SC

	
	Quadrula houstonensis
	Smooth pimpleback (mussel)
	SC

	
	Quincuncina mitchelli
	False spike (mussel)
	SC

	
	Strophitus undulatus
	Creeper (mussel)
	SC

	
	Truncilla macrodon
	Texas fawnsfoot (mussel)
	SC

	
	
	
	

	Snails
	Orygocerus sp.
	Straight-shell hybrobia (snail)
	SC

	
	
	
	

	Fish
	Anguilla rostrata
	American eel
	SC

	
	Cycleptus elongatus
	Blue sucker
	ST

	
	Cyprinodon rubrofluviatilis
	Red River pupfish
	SC

	
	Macryhbopsis storeriana
	Silver chub
	SC

	
	Micropterus treculii
	Guadalupe bass
	SC

	
	Notropis atrocaudalis
	Blackspot shiner
	SC

	
	Notropis buccula
	Smalleye shiner
	FC

	
	Notropis oxyrhynchus
	Sharpnose shiner
	FC

	
	Notropis potteri
	Chub shiner
	SC

	
	Notropis shumardi
	Silverband shiner
	SC


Location and Condition of Brazos River Basin
Within Texas, the Brazos River has a total basin drainage area of 42,800 square miles, and its total length equals 840 miles.  The Brazos River begins in eastern New Mexico and northwest Texas and flows in a southeastern direction to its mouth at the Gulf of Mexico.  Normal yearly rainfall in the basin ranges from about 19 inches per year in Lubbock to more than 56 inches per year in Angleton (BRA 2005).  The Brazos flows through most of the major physiographic ecoregions of Texas beginning with the High Plains in the uppermost part of the basin, followed by the Rolling Plains, Cross Timbers, Edwards Plateau, Blackland Prairies, Post Oak Savannah, and ending in the Gulf Coast Prairies and Marshes (BEG 1996a).  Nearly 3.3 million people live within the Brazos basin (BRA 2005).  
Three main tributaries make up the headwaters of the Brazos River: the Double Mountain, the Salt Fork, and the Clear Fork.  The Brazos River begins at the junction of the Double Mountain and Salt Forks in Stonewall County.  The Brazos River is backed up by the dam at Possum Kingdom Reservoir.
The Double Mountain Fork forms near Tahoka in Lynn County, flowing east for approximately 150 miles to junction with the Salt Fork.  Presently, the river continues to flow through isolated ranching and farming country, with little development surrounding it.  During periods of normal flow the river is extremely shallow and meanders within its stream bed; not allowing for much recreational use.

The Salt Fork forms in southeastern Crosby County, flowing southeast for about 175 miles to join the Double Mountain Fork in Stonewall County.  The Salt Fork is intermittent and very shallow a majority of the time.  Meandering across a wide stream bed which contains many large sand bars, the Salt Fork usually has insufficient water for recreational use.  During heavy rains flash floods are common.  Flood waters are typically muddy and contain high concentrations of salty, brackish minerals.
The Clear Fork is characterized by muddy water, steep banks, and low overhanging willow, pecan, and elm trees.  The flood plain is generally utilized for farming and ranching, but these activities are not normally noticeable from river level because of steep banks.  Except during periods of heavy rainfall, the river moves slowly.  Between US 180 and US 380, a lake of about 4 miles in length is formed by a small dam.  Below the dam the river is scenic, passing through rolling hills and ranch country of West Central Texas.
There are fifty-two water body segments listed as impaired on the 2004 draft 303(d) list (TCEQ).  These include forty-one segments listed for bacteria, seven segments listed for depressed dissolved oxygen, two for toxicity to aquatic organisms, two for chlorides, two for total dissolved solids, one for sulfate, and one for both high and low pH (several segments are listed for more than one parameter).  Segments listed for depressed DO include Gibbons Creek in Grimes County, Lake Mexia in Limestone County, Rocky Creek in Burnet County, Proctor Lake in Comanche County, Salado Creek in Bell County and Williamson County, Upper Oyster Creek in Fort Bend County and Aquilla Reservoir in Hill County.  The Brazos G Regional Water Quality Planning Group (one of 16 such groups created in Texas contributing to the 2002 State Water Plan) describes natural salt pollution as the most serious and widespread water quality problem in the region, which includes the entire middle basin and some of the upper basin (HDR 2001).  Mean total dissolved solids concentrations range from 40,399 mg/L in the Salt Fork of the Brazos River in the upper reaches of the basin, to 433.6 mg/L in main stem Brazos River upstream of the intertidal area near the Gulf of Mexico (TCEQ 2002, based on the 1996 through 2001 assessment period).  The regional waterplanning group also projects water shortages for 30 counties in the region primarily due to increases in municipal and steam-electric uses during the first half of the 21st century.  The proposed Little River Reservoir is among the water management strategies recommended by the regional water planning group to address future water needs (TWDB 2002).  Five minor reservoirs were also recommended: New Throckmorton, Brushy Creek, Meridian Off-Channel, Somervell Off-Channel, and Groesbeck Off-Channel.  In addition, there are several major water right requests in the Brazos Basin pending at TCEQ.  Combined, these requests total 489,083 acre-feet per year for new diversions, including the Brazos River Authority’s request to operate its reservoirs as a system.  The cities of Lubbock and Cleburne have also requested permission to divert and use all of their historic and future treated effluent. 

Associated Waterways
Main tributaries further downstream of the Double Mountain, the Salt Fork, and the Clear Forks include Yegua Creek, Bosque River, Little River (fed by the Leon, Lampasas, and San Gabriel Rivers) and the Navasota River.  
Bosque River

The Bosque River rises in northern Erath County and flows approximately 115 miles southeast through Hamilton, Bosque, and McLennan Counties to join the Brazos River at Waco.  One reservoir, Lake Waco, is located on the river in McLennan County.  The Bosque flows through a rolling hills terrain, with post oak and cedar dominating the vegetation of the country side.  The river is a perennially flowing stream, but its suitability for recreational use is restricted during dry periods. 
The Bosque River in its upper reaches in Erath, Hamilton, and Bosque Counties is a relatively narrow, free-flowing stream.  From Iredell to Clifton the Bosque River, in Bosque County, is lined with scenic vegetated banks of pecan, sycamore, elm, and cottonwood.  The river is not very wide and does not normally have a large flow.  Near Waco the Bosque River flows into the Brazos River.  Lake Waco is located along this section.  The river below the dam usually has a large volume of water, because of the existence of Lake Brazos, located below the confluence of the Bosque with the Brazos.  
Paluxy River
Rising in northeastern Erath County, the Paluxy River flows southeast for 38 miles through Wood and Somervell Counties to join the Brazos River. The river is formed by the junction of the North and South Forks, both which exhibit limited water flows.  The stretch between Paluxy and Glen Rose contains the famous Dinosaur Valley where well-exposed dinosaur tracks have been found in the riverbed (Dinosaur Valley State Park is located within this area).  The river at the Park is a small, narrow waterway however, during periods of heavy rainfall; the river reportedly contains numerous rapids.  Scenic hardwood bottomlands consisting of oak, elm, and cedar are common along the entire section.  Many outcroppings of limestone exist, and in some places, the riverbed itself is composed entirely of limestone with sandy banks.  In general, the Paluxy is a picturesque river providing excellent recreational conditions when sufficient water levels are present. 

San Gabriel
The San Gabriel River is formed at Georgetown by the union of its North and the South Forks.  After the forks unite, the river flows northeast about 50 miles through Williamson and Milam Counties where it joins the Little River.  The scenery along the main stream of the San Gabriel is varied, with heavy vegetation on the banks and periodic bluffs.  Water levels fluctuate for the entire length of the river; however, except during the dry summer periods, there is normally sufficient water for recreational use.

The North San Gabriel River is formed in Burnet County and flows generally southward through Burnet and Williamson Counties to join the South Fork in Georgetown. The waterway is winding  and flows through limestone formations typical of the Edwards Plateau.   Also formed in Burnet County, the South San Gabriel River flows generally eastward through Williamson County to eventually join the North San Gabriel River at Georgetown.  This scenery along this fork is similar to its Northern counterpart.  
Lampasas River
The Lampasas River rises in western Hamilton County and flows approximately 100 miles southeast through Lampasas, Burnet, and Bell Counties.  The river unites with the Leon River to form the Little River just south of Belton.  Flowing through rugged hill country, the Lampasas contains heavily vegetated banks.  The River is characterized by low water levels most of the time. 

The upper reaches of the Lampasas River flow through a region of Central Texas that is typical of the Edwards Plateau.  Here, limestone bluffs are prominent and thick vegetation is abundant along both banks of the river.  This middle portion of the Lampasas River flows through the counties of Lampasas, Burnet, and Bell.  Located upstream from Stillhouse Hollow Reservoir, the river passes through limestone formations typical of the Edwards Plateau.  From the Stillhouse Hollow Rerservoir to the Leon River the banks of the Lampasas are heavily vegetated with elm, willow, and sycamore, and become fairly steep.  Water turbidity is clear below Stillhouse Hollow Dam, but becomes increasingly muddy as the river moves downstream.  By the time the Lampasas reaches the confluence with the Leon River, the water moves very slowly between steep, muddy banks. 

Little River
Formed in Bell County by the union of the Leon and Lampasas Rivers, the Little River flows southeast for 75 miles to join the Brazos River in Milam County.  This waterway has sufficient water for recreational use at all times due to major inputs from these two tributaries.  A third major tributary, the San Gabriel River, further increases the flow of water a short distance downstream.  The Little River moves very slowly, winding between heavily vegetated banks for its entire distance. 
The first section of the Little River flows through relatively flat farming country and no rapids or fast water exist.  A number of high earthen bluffs are prevalent, particularly in the vicinity of the town of Little River.  Vegetation consists predominantly of willow, elm, and sycamore.  The Little River continues to flow through relatively flat farm land along its central expanse.  The river is slow-moving and contains heavy vegetation along its banks.  The banks are steep and muddy and because of this the water has a murky appearance.  The final section of the Little River flows through a scenic portion of Milam County.  Of particular interest is the Sugarloaf Mountain area, located between the towns of Gause and Branchville. Sugarloaf Mountain is a unique sandstone spire which rises above the surrounding countryside.  Its variable banks of yellow, red, and rust colors are visible for miles.  The river flows slowly between steep, heavily vegetated banks. 

There are 19 major reservoirs in the basin with a total conservation storage of 3,322,880 acre feet (BEG 1996b).  Three major reservoirs are located on the main stream, and the best sections for recreation are found below Possum Kingdom Dam.  Few major hazards are found on the entire river.

Reservoirs

	Associated Reservoir
	Location
	Size (acres)
	Max Depth (Feet)
	Date Impounded
	Water Level Fluctuation
	Water Clarity
	Aquatic Vegetation

	Alan Henry 
	45 miles south of Lubbock and 4 miles east of Justiceburg on the Double Mountain of the Brazos River
	2880
	100
	1993
	2-4 feet annually
	Murky to clear, visibility 1-4 ft.
	Vegetation in the lake is primarily flooded trees.

	B.A. Steinhagen Lake
	On the Neches River 14 miles west of Jasper on US 190
	16830
	35
	1951
	3 feet annually
	High turbidity
	Primarily water hyacinth, hydrilla, and American lotus

	Bryan Utility Lake
	In Brazos County 5 miles west of Bryan, Texas
	828
	45
	 
	Limited
	Moderately stained
	Native emergent

	Gibbons Creek Reservoir
	On Gibbons Creek in the Navasota River drainage in Grimes County, just off Texas Highway 30 at Carlos, 20 miles east of Bryan/College Station
	2500
	34
	1981
	1-2 feet annually
	Slightly to moderately stained
	Hydrilla and American lotus dominate, with traces of other native emergent aquatic plants.

	Granger Lake
	Located Northeast of Austin in Williamson County, on the San Gabriel River near the towns of Granger and Taylor
	4040
	50
	1980
	Moderate
	Turbid to moderately turbid
	None

	Hubbard Creek Reservoir
	On Sandy Creek, Hubbard Creek and Brushy Creek in Stephens County, 51 miles northeast of Abilene and about five miles west of Breckenridge
	15250
	60
	1962
	Moderate, sometimes prone to long periods with dropping water levels
	Slightly stained to clear with visibility up to 6 feet
	Hydrilla, bulrush, and floating-leaf pondweed

	Lake Cisco
	On Sandy Creek 55 miles east of Abilene and 5 miles north of Cisco
	1050
	70
	1923
	Moderate, sometimes prone to long periods with dropping water levels
	Clear to slightly stained, visibility up to 6 feet
	None

	Lake Clyde
	On the headwaters of the Pecan Bayou 25 miles east of Abilene and 5 miles south of Clyde
	500
	30
	1970
	Moderate, sometimes prone to long periods with dropping water levels
	Slightly stained to stained, visibility up to 3 feet
	None

	Lake Creek Lake
	Reisal, TX
	590
	35
	1952
	 
	 
	American lotus, American pondweed, common buttonbush, common cattail, cutgrass, narrow leaf cattail, round rush, spikerush, spiny naid, willow

	Lake Daniel
	On Gonzales Creek in Stephens County, 65 miles northeast of Abilene and about 10 miles south of Breckenridge
	950
	42
	1948
	Moderate, sometimes prone to long periods of dropping water levels
	Stained
	Floating-leaf pondweed when lake is full

	Lake Fort Phantom Hill
	On Elm Creek in Taylor County, 15 miles north of Abilene
	4246
	66
	1938
	Moderate to severe, sometimes prone to long periods with dropping water levels
	Stained to muddy and red-colored in upper end
	Stargrass, bulrush, pondweed, smartweed

	Lake Georgetown
	Williamson County, just west of Georgetown, 20 miles north of Austin
	1310
	85
	1980
	5-30 feet annually
	Clear to slightly stained
	None

	Lake Graham/Lake Eddleman
	On the Salt Creek in Young County, five miles north of Graham on US 380
	300
	45
	1929
	Minimal, sometimes prone to long periods with dropping water levels
	Slightly stained to stained
	Bulrushes, lily pads, smartweed

	Lake Granbury
	On the Brazos River in downtown Granbury, off US 377 33 miles southwest of Forth Worth
	8700
	75
	1969
	1 foot or less annually
	Clear to stained
	Limited amounts of bulrush, cattails, and water stargrass

	Lake Kirby
	On the south side of Abilene, just east of US 83
	740
	16
	1928
	Variable
	Red colored with visibility less than 12 inches
	Bulrushes

	Lake Leon
	On the Leon River in Eastland County, 68 miles east of Abilene and 10 miles south of Eastland
	1590
	55
	1954
	Minimal, sometimes prone to long periods of dropping water levels
	Slightly stained to clear with visibility up to 4 feet
	Floating-leaf pondweed, bulrush, water willow

	Lake Limestone
	On the Navasota River 15 miles southeast of Groesbeck on FM 3371 in Leon, Robertson, and Limestone counties
	13680
	43
	1978
	Low, 1-3 feet annually
	Stained
	Cattails, hydrilla, lily pads, pondweed, water hyacinth, willows

	Lake Mexia
	On the Navasota River, seven miles west of the City of Mexia off US 84
	1200
	20
	1961
	1-2 feet annually
	Murky to turbid
	Waterwillow, lotus, cattail, cutgrass, pondweed

	Lake Mineral Wells
	Immediately east of Mineral Wells off US 180
	440
	30
	1920
	Limited
	Stained
	Mostly water willow, bulrush, cattail and some floating pondweed. Approximately 70% of the shoreline is ringed with a band of water willow 10 to 25 feet wide.

	Lake Olney/Lake Cooper
	City of Olney
	112
	18
	1936
	 
	 
	American pondweed, bulrush, cattail willow

	Lake Palo Pinto
	In Palo Pinto County, 79 miles southwest of Fort Worth
	2399
	47
	1964
	5 feet annually
	1-2 feet visibility
	Some standing bulrushes

	Lake Pat Cleburne
	On the Nolan River just southwest of the City of Cleburne off US 67
	1545
	64
	1961
	1-2 feet annually
	Stained to murky
	Water willow, lotus, cattail, bulrush, and buttonbush

	Lake Stamford
	10 miles east of Stamford on Paint Creek, a tributary of the Clear Fork of the Brazos River
	5200
	36
	1953
	Severe, 4-10 feet annually
	Turbid, visibility 1-2 ft.
	Limited stands of cattail

	Lake Sweetwater
	On Bitter Creek and Cottonwood Creek in Nolan County, 45 miles west of Abilene and about 5 miles east of Sweetwater
	630
	45
	1930
	Moderate, sometimes prone to long periods with dropping water levels
	Clear to stained with visibility up to 4 feet
	Bulrush and pondweed when lake is full

	Lake Waco
	Bulrush, cattails, lotus, hydrilla
	7270
	85
	1965
	2-6 feet annually
	Stained to murky most of the year
	Mostly water willow, although lotus, cattails, pondweed, and buttonbush are present

	Lake Whitney
	On the Brazos and Nolan rivers off Texas Highway 22, about 30 miles northwest of Waco
	23560
	108
	1951
	Moderate, 3-4 feet annually
	Clear to stained
	Willow, bushy pondweed, buttonbush, bulrush, coontail, pondweed, water willow

	Millers Creek
	77 miles southwest of Wichita Falls
	1794
	46
	1974
	5 feet annually
	1 to 2 feet visibility
	Pondweed near boat ramp

	Possum Kingdom Lake
	On the Brazos River in Palo Pinto and Young counties, 75 miles west of Fort Worth off Texas Highway 16
	15588
	145
	1941
	Moderately high
	Clear
	Emergent rushes can be found in the mid- to upper part of the reservoir at 2-3-foot depths. Submerged vegetation is found throughout the lake in late summer and fall.

	Proctor Lake
	On the Sabanna and Leon rivers in Comanche County, off US 67 between the towns of Comanche and Proctor
	4610
	34
	1963
	Moderate, sometimes prone to long periods with dropping water levels
	Slightly stained to stained with visibility up to 3 feet
	None

	Somerville Lake
	On Yegua Creek in Somerville, Washington County, 30 miles from Bryan/College Station
	11400
	38
	1967
	Low to moderate, 1-6 feet
	Slightly stained
	American lotus, hydrilla

	Squaw Creek Reservoir
	Glen Rose, TX
	3272
	135
	1979
	 
	 
	Common cattail, hydrilla, water milfoil, water stargrass, willow

	Stillhouse Hollow Lake
	Five miles west of Belton off US 190
	6430
	107
	1968
	3-4 feet annually
	Very clear
	Hydrilla

	Tradinghouse Creek Reservoir
	On FM 2957 east of Waco
	2012
	42
	1968
	1-3 feet annually
	Stained
	Bulrush, cattails, lotus, hydrilla

	White River Lake
	25 miles south of Crosbyton on the White River, a tributary of the Salt Fork of the Brazos River
	2020
	65
	1963
	Severe, 4-10 feet annually
	Turbid, visibility 1-2 feet
	Primarily cattails and pondweed, with some areas of milfoil and coontail


Aquifers
The Brazos River Basin cuts across several major aquifers on its way to the Gulf of Mexico.  Major aquifers include the Ogallala, Seymour alluvium, Trinity, Carrizo-Wilcox, and Gulf Coast (BEG 2001).  The basin begins on the edge of the Ogallala Aquifer in West Texas and moves through the Seymour Aquifer in North Texas.  The Seymour Aquifer exists in patches with part of the aquifer existing on the northern border of Texas along the Red River Basin and occurring south as far as Jones County.  Farther south and east, the Brazos flows over the Trinity Basin and cuts across the northern edge of the Edwards Aquifer.  The Trinity Aquifer exists from the northern border of Texas in Montague and Cooke Counties down to the Edwards Plateau as far south as Medina and Uvalde Counties.  

East of the Trinity Aquifer, the Carrizo Aquifer is a long narrow strip that runs from the northeast corner of Texas to the Rio Grande in Webb and Maverick Counties.  The Brazos flows over the Carrizo in Bastrop, Lee, Milam and Robertson Counties and continues on to the Gulf Coast Aquifer.  The Gulf Coast Aquifer is a large aquifer that lines the majority of the Texas Coast.    
Problems Affecting Habitat and Species

Projected increases in water demand for human uses, combined with the problems of high salt concentrations from the upper portions of the basin have been the impetus for placing the Brazos system on a Tier 1 (highest priority) status for completion of instream flow studies to determine optimal flow regimes for protection of aquatic life which may otherwise be heavily impacted by water withdrawals. 
Golden algae blooms and fish kills have occurred in the river and reservoirs from Lubbock to downstream from Lake Whitney. The golden alga (Prymnesium parvum) produces toxins that kill all fish species, mussel/clam species, and gill breathing amphibians/salamanders.  It is a threat to all the aquatic ecosystems.  Research is needed on its distribution; bloom and toxin production dynamics; water quality affects on the alga and its toxin; possible management/treatment options for ponds and large waterbodies; interactions, population control, and affects within the plankton community (bacteria, phytoplankton, and zooplankton); and genetics of the organism and its possible strains.  The need for coordination and cooperation between the various regulatory and resource agencies (local, state, and federal) is a very important need for developing research efforts and any future management plans or actions dealing with this toxic alga.

TPWD has identified several reaches of the main stem Brazos and 14 tributaries as ecologically significant stream segments (TPWD 2003).  These stream segments exhibit exceptional ecological characteristics including high water quality, exceptional aquatic life, high aesthetic value, presence of threatened or endangered species, or valuable riparian habitats.  Further study of such stream reaches would provide much needed data enabling more effective conservation of those resources.

Priority Research and Monitoring Efforts

· Monitor species of concern—Special studies and routine monitoring should be targeted at specific species of concern.  Species-specific monitoring will provide population trend data and may be particularly important for species that are federally or state listed as endangered or threatened as well as those being considered for listing or delisting. 

· Monitor taxonomic groups suspected to be in decline or for which little is known—Monitoring and special studies should also target particular groups of organisms that are suspected to be on the decline or for which little is known.  Research across North America and Europe has documented the overall decline of mussels and amphibians.

· Monitoring of exotic plants and animals should be an integral part of any biological monitoring program or special study, with the goal of controlling the spread of invasive species, and where possible preventing their introduction.

· Ensure adequate instream flows and water quality through evaluation of proposed reuse projects and water diversions in the Brazos River basin.  

· Facilitate the availability of historical reports and associated data—Departmental and other publications containing biological data are not readily available and that situation inhibits the ability to document faunal changes through time in the state’s rivers and streams.

Conservation Actions

· Conduct studies, monitoring programs, and activities to develop the scientific basis for assuring adequate instream flows for rivers, freshwater inflows to estuaries, and water quality with the goal of conserving the health and productivity of public waters in Texas. The Texas Instream Flow Program, directed by Senate Bill 2 (2001), identified the Brazos River basin as a priority study area. Research needs as identified by TIFP study designs should be considered as high priority for the basin.

· Work with river authorities to develop water management plans to address instream and freshwater inflow needs as practical.

· Participate in development of the State Water Plan through the 16 planning regions to assure consideration of fish and wildlife resources.

· Facilitate coordination of all TPW divisions with other state and federal resource agencies to assure that water quantity and water quality needs of fish and wildlife resources are incorporated in those agencies’ activities and decision-making processes.

· Review water rights and water quality permits to provide recommendations to the Texas Commission on Environmental Quality and participate as warranted in regulatory processes to assure that fish and wildlife conservation needs are adequately considered in those regulatory processes.

· Investigate fish kills and other pollution events that adversely affect fish and wildlife resources, make use of civil restitution and role as a natural resource trustee to restore those resources, water quality, and habitat.

· Continue to increase the information available to the public about conserving Texas river, streams and springs with the goal of developing greater public support and involvement when important water resource decisions are made. Development of integrated GIS products for analyzing and sharing information should be a focus of this effort.

· Continue to provide technical support and advice to entities developing Habitat Conservation Plans to address instream flow, habitat, and water quality issues and needs.

· Conduct habitat restoration projects where possible to return aquatic and riparian habitats to a more natural condition.
