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Priority Species

	Group
	Scientific Name
	Common Name
	State/Federal Status

	Fish
	Anguilla rostrata
	American eel
	SC

	 
	Cycleptus elongatus
	blue sucker
	ST

	 
	Macrhybopsis tetranema
	Peppered chub
	SC

	 
	Notropis girardi
	Arkansas river shiner
	FT, ST


Location and Condition of Canadian River Basin
Canadian River

The Canadian River flows from New Mexico across the northern portion of the Texas Panhandle into Oklahoma and eventually into the Arkansas River. The headwaters begin in northeastern New Mexico and bisect the northern portion of the panhandle from Oldham County along the western border moving across Porter, Hutchison, and Roberts, exiting along the eastern border of Hemphill County.  The Canadian River is a tributary of the Arkansas River and has a length of just over 900 miles.  The Texas portion of the Canadian River basin is 200 miles long and covers 12,700 square miles (BEG 1996a). The river crosses a relatively flat prairie and traverses two physiographic regions: the Central High Plains and the North-Central Plains (BEG 1996b). The Canadian River is a typical southern Great Plains river—wide, shallow, and sandy-bottomed with seasonal fluctuations in stream flow and harsh water quality conditions especially in hot summer months. High levels of chloride in the Canadian River basin originate from dissolution of Permian salt deposits and emanate from brine springs in New Mexico. Tributaries of the Canadian River in Texas include Big Blue, Tallahone, Red Deer, Pedarosa, Punta Agua, Amarillo, Tascosa, and White Deer creeks; Wolf Creek, a perennial stream in the western Panhandle joins the Canadian in Oklahoma. Average annual precipitation varies from 25 inches in the mountainous upper reaches in New Mexico, 15 inches in west Texas, and 22 inches near the Texas-Oklahoma border (RRA 1998).

From the Texas-New Mexico state line eastward, the Canadian River enters an area known as the Canadian River Breaks - a narrow strip of rough and broken land extensively dissected by tributaries of the Canadian River. Elevations in the northwestern portion of the basin extend to 4,400 feet MSL in Dallam County. Elevations in the eastern portion of the basin range from 2,175 feet MSL in the river bed at the Texas-Oklahoma border to 2,400 feet MSL in Lipscomb County. Land use in the Texas portion of the Canadian River watershed is predominantly irrigated, dryland farming, and cattle ranching. Average annual precipitation of the Texas portion of the basin varies from 15 inches near the New Mexico border to 22 inches near the eastern state boundary with Oklahoma. Streamflow measured near Canadian, Texas, approximately 22 miles upstream of the Texas-Oklahoma state line, averages 89 cubic feet per second (CFS), or 64,700 acre-feet per annum (RRA, 1999).
The largest urban area is Amarillo (which partially lies in the Red River basin as well). Other relatively large cities include Pampa, Borger and Dumas. The Panhandle region is the largest water-consuming region in the state (TWDB 1997) with agriculture accounting for 94% of the total water use in the basin. Groundwater sources account for 99% of the supply. In fact, the Ogallala Aquifer is the primary source of water for the region and is being over-drafted to meet irrigation and municipal demands leading to long-term regional declines in water levels. Plans to export significant amounts of groundwater out of the basin have been recently proposed. The Canadian River Municipal Water Authority owns and operates Lake Meredith, which supplies water to 11 member cities in four river basins (Canadian, Red, Brazos, and Colorado). Inflows into Lake Meredith are highly regulated by two upstream reservoirs in New Mexico, Conchas and Ute Reservoirs. The Canadian River Compact apportions water among New Mexico, Texas and Oklahoma. Instream flows downstream of Meredith Reservoir are largely dependent on watershed contributions and groundwater sources since no water is released from Lake Meredith. Two smaller reservoirs are Palo Duro Reservoir on Palo Duro Creek and Lake Rita Blanca on Punta de Aqua Creek. In addition to the Ogallala, the Dockum and Rita Blanca underlie parts of the basin (TWDB 1997).

In 1996, total water use in the Canadian River Basin consisted largely of groundwater sources, with less than three percent contributed by surface water sources. The greatest surface water contribution to total water use by county were Potter and Oldham (42 percent from surface water, each), Hemphill (29 percent surface water), and Gray (23 percent surface water). The remaining counties in the Panhandle Water Planning Area (PWPA) utilize surface waters for less than 10 percent of their total water use (TWDB, 1998).  

Due to the scarcity of locally-developable surface water supplies, any additional water needed for the basin will likely come from reuse of present supplies, development of additional well fields in the Ogallala aquifer, and possible new development in minor aquifers present in the basin. 

Four water body segments are listed as impaired on the 2004 draft 303(d) list (TCEQ 2005). Dixon Creek is listed for not meeting the state water quality standard for bacteria and depressed dissolved oxygen. Lake Meredith is listed for mercury in walleye. Rita Blanca Lake is listed for total dissolved solids and Palo Duro Reservoir is listed for depressed dissolved oxygen.

There are three major reservoirs in the Texas portion of the Basin: Lake Meredith, Palo Duro Reservoir, and Rita Blanca Lake which are used for municipal and recreation purposes. Other important reservoirs in the basin include Lake Marvin near the city of Canadian in Hemphill County, and Lake Fryer near Perryton in Ochiltree County.

Reservoirs

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

	Lake Rita Blanca
	 
	524
	5
	1939, renovated in 1973
	 
	 
	 

	Lake Meredith
	45 miles northeast of Amarillo on the Canadian River
	Maximum 16,000 acres, current size 12,000 acres
	127
	1965
	Moderate to severe, 4-10 ft. per year
	Upper reservoir turbid red water (3-6 inch visibility), lower reservoir clear (4-8 ft. visibility)
	Limited; primarily milfoil and cattails in arms off the main lake

	Palo Duro Reservoir
	10 miles north of Spearman on Palo Duro Creek, a tributary of the North Canadian River
	2413
	77
	1991
	Severe, 4-10 feet annually
	Turbid, visibility 1-2 feet
	Scattered stands of native emergent vegetation and stands of flooded timber


Aquifers
Ogallala Aquifer

The Ogallala aquifer consists of Tertiary-age alluvial fan, fluvial, lacustrine, and eolian deposits derived from erosion of the Rocky Mountains. The Ogallala overlies Permian, Triassic, and other Mesozoic formations and in turn may be covered by Quaternary fluvial, lacustrine, and eolian deposits (Dutton et. al. 2000a). 

The Ogallala is a major aquifer that contains approximately 417 million acre-feet of fresh groundwater within the State of Texas. It supports the major irrigated agricultural production base, as well as municipal water needs in much of the panhandle. Water-table elevations approximately parallel the land surface and dip from the northwest to the southeast. The aquifer is recharged by precipitation and runoff that drains to lakes, rivers, and streams (Mullican et al., 1994). 

The quality of Ogallala water is controlled by the composition of the recharge water and the geologic features and deposits above and within the aquifer. According to the results of a study of the Ogallala aquifer (Nativ, 1988) the total dissolved salt concentration of the Ogallala in the vicinity of the PWPA averaged 429 mg/L. The major constituent, bicarbonate, averaged 278 mg/L, while minor constituents such as sulfate, calcium, sodium, chloride, and potassium averaged from 8 mg/L to 66 mg/L (Nativ, 1988).
Dockum Aquifer
The Dockum is a minor aquifer which underlies the Ogallala aquifer and extends laterally into parts of west Texas and New Mexico. The primary water-bearing zone in the Dockum Group, commonly called the “Santa Rosa,” consists of up to 700 feet of sand and conglomerate interbedded with layers of silt and shale. Aquifer permeability is typically low, and well yields normally do not exceed 300 gal/min (Ashworth & Hopkins, 1995).  According to Bradley (1997), the base of the Dockum Group aquifer is mudstones at elevations ranging from 1,200 ft. MSL in the south (Crockett County) to 3,200 ft. MSL in Oldham County, and to 3,400 ft. MSL in Dallam County. Saturated thicknesses range from 100 ft. to 2,000 ft.  The water table ranges from approximately 3,800-4,000 ft. MSL in Oldham, Hartley, and Dallam counties to 3,200 ft. MSL or less in Potter, Carson, Armstrong, Moore and Sherman counties. Recharge to the Dockum aquifer is negligible except in the outcrop areas, where approximately 23,500 acre-feet is estimated to occur annually (Bradley, 1997).  Concentrations of TDS in the Dockum aquifer range from less than 1,000 mg/L in the eastern outcrop of the aquifer to more than 20,000 mg/L in the deeper parts of the formation to the west.  The highest water quality in the Dockum occurs in the shallowest portions of the aquifer and along outcrops at the perimeter. The Dockum underlying Potter, Moore, Carson, Armstrong, and Randall Counties has a TDS content of around 1,000 mg/L (Bradley, 1997). The lowest water quality (highest salinity) occurs outside of the PWPA. Dockum water, used for municipal supply by several cities, often contains chloride, sulfate, and dissolved solids that are near or exceed EPA/State secondary drinking-water standards (Ashworth & Hopkins, 1995).

Rita Blanca Aquifer.
The Rita Blanca is a minor aquifer which underlies the Ogallala Formation in western Dallam and Hartley counties in the northwest corner of the Texas Panhandle. The portion of the aquifer located in the PWPA makes up a small part of a large aquifer system that extends into Oklahoma, Colorado, and New Mexico.  Recharge to the aquifer in Texas occurs by leakage from the Ogallala and by lateral flow from portions of the aquifer system in New Mexico and Oklahoma. Effective recharge and recoverable storage for the Rita Blanca have not been quantified but historically have been included with regional recharge and storage estimates for the Ogallala aquifer. Aquifer water1-19 level declines in excess of 50 feet have occurred in some irrigated areas from the early 1970s to the middle 1980s. These declines were the result of pumpage which exceeded effective recharge.  Evidence of aquifer declines included the disappearance of many springs in the northern part of Dallam County that once contributed to the constant flow in creeks that are now ephemeral.  Since the middle 1980s, the rate of decline has generally slowed and, in some areas, water-level rises have occurred (Ashworth & Hopkins, 1995).
Reservoirs 
Palo Duro Reservoir
The Palo Duro River Authority owns and operates the Palo Duro Reservoir as a water supply for its six member cities of Cactus, Dumas, Sunray, Spearman, Gruver, and Stinnett. The reservoir is located on Palo Duro Creek in Hansford County, 12 miles north of Spearman. The dam began impounding water in January 1991 and was over 80% full (by depth) in July 1999. The original conservation storage capacity of the reservoir was estimated to be 60,897 acre-feet.  
Lake Meredith
Lake Meredith is owned by the National Park Service and the Bureau of Reclamation (BuRec) and is operated by the Canadian River Municipal Water Authority (CRMWA). It was built by the Bureau of Reclamation with a conservation storage of 500,000 acre-feet, limited by the Canadian River Compact (CRC). Impoundment of Lake Meredith began in January 1965 (TWDB, 1974), but hydrological and climatic conditions have prevented the reservoir from ever filling completely . Most of the inflow to Lake Meredith originates below the Ute Reservoir in New Mexico.  
Rita Blanca Lake

Rita Blanca Lake is on Rita Blanca Creek, a tributary of the Canadian River, in the Canadian River basin three miles south of Dalhart in Hartley County. The Rita Blanca Lake project was started in 1938 by the WPA in association with the Panhandle Water Conservation Authority.  In June 1951, Dalhart obtained a ninety-nine-year lease for the operation of the project as a recreational facility without any right of diversion (Breeding, 1999). The lake is currently owned by the Texas Parks and Wildlife Department and is operated and managed jointly by Hartley and Dallam county commissioners for recreational purposes. The two counties have joint recreational water rights (TNRCC, 1999). The lake has a capacity of 12,100 acre-feet and a surface area of 524 acres at an elevation of 3,860 feet above mean sea level. The drainage area above the dam is 1,062 square miles. 
Problems affecting Habitat

Threats and constraints to water supply in the Canadian Basin are related to surface water and groundwater sources. The actual and potential threats may be similar or unrelated for surface or groundwater. Because water use in the Basin is primarily for agriculture, some of the constraints to use are not as severe as those for water used for human consumption. However, in most cases the same water sources are used for both agricultural and potable water supply. 

Groundwater development in the Canadian basin has been extensive and is projected to continue given the increasing demand for irrigation and municipal water. Springs emanate from aquifers and supply water to perennial streams in this arid region; alluvial water from shallow aquifers also supports surface water flow. Major reservoirs on the Canadian in Texas and New Mexico have significantly altered flow regimes. For example, Lake Meredith releases no water downstream; the stream channel has constricted due to encroaching vegetation and the lack of channel-forming flows (i.e. high flow pulses). Upstream of Meredith, in New Mexico, Ute Reservoir has altered flow regimes (reduced annual flows, reduced peak flows) in the Canadian. These reservoirs have also contributed to fragmenting once contiguous riverine habitat. Riverine habitat fragmentation coupled with changes in flow regimes affect the migration and colonization dynamics of prairie stream fishes. Habitat suitability is affected by the resultant channel adjustments. These factors have contributed to the decline of prairie stream fishes in the Arkansas drainage system. In 1998, the U.S. Fish and Wildlife Service listed the Arkansas River shiner (Notropis girardi) as threatened. This species of prairie stream minnow has been extirpated from more than 80 percent of its historical range and is mostly restricted to about 500 miles of the Canadian River in Oklahoma, Texas, and New Mexico (Larson et al. 1991). Other species such as the peppered speckled chub (Macrhybopsis tetranema) have reduced distributions in the Canadian basin.

Most water used in the Basin is supplied from aquifers such as the Ogallala, making aquifer depletion a potentially major constraint on water sources in the region. Depletions lower the water levels, making pumping more expensive and reducing the potential available supply.  Another potential constraint to both groundwater pumping and maintenance of stream flows relates to restrictions that could be implemented due to the presence of endangered or threatened species. The Federal listing of the species like the Arkansas River shiner as threatened species has the potential to affect water resource projects as well as other activities in Hemphill, Hutchinson, Oldham, Potter, and Roberts Counties.

Potential contamination of groundwater may be associated with oil-field practices, including seepage of brines from pits into the groundwater; brine contamination from abandoned wells; and broken or poorly constructed well casings. Agricultural and other practices may have contributed to elevated nitrates in groundwater and surface water. Surface waters in the area may also experience elevated salinity due to brines from oil-field operations, nutrients from municipal discharges, and other contaminants from industrial discharges. Other potential sources of contaminants include industrial facilities near Amarillo; an abandoned smelter site at Dumas; and concentrated animal feeding operations in various locations throughout the basin. However, most of these potential sources of contamination are regulated and monitored by the Texas Commission on Environmental Quality (TCEQ) or other state agencies. Naturally occurring brine seeps also restrict the suitability of surface waters, such as Lake Meredith, for certain uses.
Chloride control projects may lead to changes in flow regime and water quality. The high salinity of much of the area's water resources is largely due to natural salt deposits and brine disposal in oil production. In order to reduce chlorides in water supplied to municipal, agricultural, and industrial water users saline water are intercepted and disposed of by deep-well injection. One existing project is the U.S. Bureau of Reclamations's Lake Meredith Salinity Control Project located near Logan, New Mexico; it has been operational since 1998. These highly saline flows are natural in the region. Native prairie stream fishes have evolved under these conditions and are uniquely adapted for life in these harsh aquatic ecosystems. Changes in salinity levels can promote colonization (invasion) by generalist species, which may compete with the specialist prairie stream fishes for limited resources. The interception of brine flows can also significantly reduce the base flows of the Canadian River.

Fish kills have occurred in the stilling basin downstream of Lake Meredith as a result of golden algae blooms. 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.

The Canadian River Basin in Texas has experienced drought conditions since the mid 1990's. Regional water planning efforts (Region A) recommend improvements in irrigated agriculture (e.g., low-energy precision application), enhanced precipitation, and additional well-fields for meeting future supplies (TWDB 2002). No new reservoirs were recommended but feasibility studies were recommended for a potential reservoir site on Sweetwater Creek. Brush control has also been studied and proposed for the watershed upstream of Lake Meredith. Brush control, theoretically, could increase base flows but may lead to changes in streambank vegetation and erosion processes. Increased silt loads from erosion could affect the suitability of riverine habitat, invertebrate production, and fish survival especially in egg and larval stages.

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. In 1998, the U.S. Fish and Wildlife Service listed the Arkansas River shiner (Notropis girardi) as threatened; this species has been extirpated from more than 80 percent of its historical range and is mostly restricted to about 500 miles of the Canadian River in Oklahoma, Texas, and New Mexico (Larson et al. 1991).

· 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. Previous synopses of fish collections indicate that prairie stream fishes have declined in abundance and distribution over time.

· Ensure adequate instream flows and water quality through evaluation of proposed reservoir(s), groundwater usage and exports, brush control and chloride control projects in the Canadian 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.

· 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 recommendation 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.

