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I Rio Grande - Rio Conchos to Amistad Subarea

The NPS administers three units of the National Park system located within the Rio Grande - Rio
Conchos to Amistad subarea, Big Bend National Park, Rio Grande Wild & Scenic River, and
Amistad National Recreation Area. Since both Big Bend National Park and the Rio Grande Wild &
Scenic River are administered by the Superintendent, Big Bend National Park, they will be addressed as a
single unit for this analysis.

Big Bend National Park/Rio Grande Wild & Scenic River (Texas)

Introduction

Big Bend National Park is located along the southen border of westem Texas where the Rio Grande
forms a large bend that sweeps southward as the boundary with the Mexican states of Chihuahua and
Coahuila. Established in 1944, the Big Bend National Park is representative of the northern half of the
Chihuahuan Desert, where water is generally in limited supply. In the central portion of the Park, the
desert gives way to the Chisos Mountains, which rise several thousand feet above the surrounding desert
plain creating a montane environment. Along the southemn boundary of the Park, the Rio Grande supports
a narrow band of riverine and riparian habitats not commonly found in the desert environment.

In 1978, Congress established the Rio Grande Wild and Scenic River along a 196 mile stretch of the river
from the Terrell/Val Verde county line in Texas to the Chihuahua/Coahuila state line in Mexico. The
upper 69 miles of the Rio Grande Wild and Scenic River fall within Big Bend National Park. The
remaining 127 miles of the Rio Grande Wild and Scenic River is also administered by the National Park
Service. Thus, the Superintendent of Big Bend National Park administers over 244 miles along the Rio
Grande, approximately 13% of the international boundary between Mexico and the United States.



Water Resources

The Rio Grande (Rio Bravo del Norte), which forms the southem boundary of the Park, is the Park's
predominant surface water feature. From its headwaters in southem Colorado, the Rio Grande flows
south through New Mexico, turning southeast near the New Mexico-Texas border. Most of the Rio
Grande's initial flow is derived from runoff in the mountainous regions of southwestern Colorado and
northwestern New Mexico. By the time it enters Texas, however, the Rio Grande resembles a small
stream having lost most of its flow to mainstream reservoirs, agricultural water diversions, and
evaporation. In many years, the Rio Grande remains dry from southeast of El Paso to Fort Hancock, TX.
Southeast of Fort Hancock, saline groundwater arises from springs which again establishes surface flow
in the Rio Grande. The Rio Grande remains small for the next 185 miles until the confluence with the
Rio Conchos (near Presidio, TX), whose inflow in recent years (1932 - 1985) has provided approximately
85% of the flow in the Rio Grande through Big Bend National Park. The river provides access to water
supply and popular recreational activities including river-rafting and fishing. The associated riparian
environments provide important habitat for wildlife and a migratory route for birds.

Except for the Rio Grande, the surface waters of Big Bend National Park consist largely of crecks
originated by small headwater streams (or springs), and locally important springs, seeps, and tinajas.
Except during flash floods, most of these streams generally flow only ephemerally or locally over their
stream beds, usually losing their water to evaporation and percolation. The major exception to this is
Terlingua Creek, which due to groundwater discharges, remains a perennial stream that enters the Rio
Grande below Santa Elena Canyon. The park staff has also mapped over 300 additional water sources
within the boundary of the Park including over 200 springs, as well as numerous seeps, tinajas, man-
made water holes, stock tanks, etc. These water sources provide locally important habitat and water
supplies. The complex geohydrology of the park is an important resource, as groundwater is the sole
source domestic water supply for the highly developed Chisos Basin and other park visitor use areas.

Water Issues

1) Water Supply

The provision of an adequate and safe water supply is a primary management concern in the Park.
Potable water, irrigation supply, and aquatic habitat for the endangered Big Bend Gambusia (Gambusia
gaigei) fish are operational concemns.

2) Transboundary Water Resources

Rio Grande Historic Flows. While it flows unimpeded through relatively undisturbed lands within the
Park, the effects of upstream impoundments, channelization, diversions, and irrigation has profoundly
altered natural flow pattemns, subsequently affecting natural conditions, water quality, and potential
recreational use. An analysis of streamflow records from 1961-1985 showed that, on an average, the
mainstem Rio Grande (above the Rio Conchos) contributed less than 6% of the flow of the Rio Grande
near Castolon. More than 86% of the flow of the Rio Grande at this point is attributed to inflow from the



Rio Conchos, with Alamito Creek and Terlingua Creek together contributing an average 8% of the flow.

As additional agricultural lands are developed in Mexico, there is a concern that eventually Mexico may
develop additional stroage projects and divert the Rio Conchos as efficiently as the United States has
diverted the Rio Grande. The long term effects of current altered flow patterns upon natural systems as
well as future impoundments in the Rio Conchos basin are important management concems of the Park.

Rio Grande Water Quality & River Use. While water quality has been intensively studied in the more
developed areas of the Rio Grande basin, fewer studies have been conducted in the river segment from
below El Paso to the southeastern boundary of Big Bend National Park. Additionally, water quality
information pertaining to the Rio Conchos is extremely limited; however, preliminary studies do provide
at least an overview of existing water quality and identify some potentially significant water quality
concerns.

Chemical contaminants related to urban, agricultural, mining, or industrial activities, are present and
potentially affecting fish and wildlife in the area. Elevated total dissolved solids indicate groundwater via
mineralized springs may also have an influence on water quality of the Rio Grande.

A recent aquatic habitats survey found considerable evidence of extreme organic (i.e. sewage) pollution
in the Rio Grande downstream of the Rio Conchos. Significantly lower fish densities and reduced fish
species diversity were associated. These highly degraded conditions were found only in the Rio Grande,
and not in tributaries or in the Rio Grande upstream of the Rio Conchos.

Another potential issue is the possible water resources-related effects of a proposed forestry development
project in the Sierra Madre Occidental located in the Rio Conchos watershed of Mexico. This World
Bank sponsored project proposes to extract 226 million board feet of lumber from approximately 19.5
million acres along the upper and western slopes of the Sierra Madre Mountain range. Poorly managed
timber sales could alter local runoff patterns, increase erosion and sedimentation, and result in the
degradation of water quality. Because of the influence of the Rio Conchos on the lower Rio Grande, the
NPS's Office of Mexican Affairs has been monitoring this project.

River rafting is popular along the Rio Grande and contact recreation occurs both in the river and at hot
springs along the river's edge. Little information is available regarding the possible presence of
pathogenic waterbome organisms. However, hot springs in other locations, have sometimes been found
to contain a potentially fatal pathogenic protozoan and other non-fatal pathogens (Giardia,
Cryptosporidium, viruses, etc.), posing a potential threat to visitor safety and health.

Impacts of Trespass Livestock. The frequent occurrence and probable natural resource damage inflicted
by trespass livestock, including cattle, horses, and burros, have long been a management concern at the
Park. The trespass livestock, generally originating from Mexico, are frequently found in the riparian zone
along the Rio Grande (primarily in the vicinity of low water river crossings), and near springs and seeps
further into the park. Adverse impacts associated with trespass livestock include damage to, or
destruction of sensitive riparian vegetation, increased erosion from soil compaction and streambank
trampling, and an increase in sediment loading, nutrients, and fecal coliform bacteria in the Rio Grande
and adjacent springs and streams. While no quantitative studies have been completed to assess resource
damage in the park, it may be assumed that the amount of resource damage is directly proportional to the
amount of trespass activity.

External Groundwater Withdrawals and Potential Pollution. A geohydrologic investigation is
needed for the general area to delineate groundwater regimes which originate outside the park and
contribute water to the park. Areas of potential groundwater overdraft and/or pollution need to be



identified, as well as areas within the park susceptible to such impacts. Potential impacts to the park
could possibly include loss of spring flow and/or degradation of water quality in wells and springs.

3) Fisheries & Aquatic Biological Resources

The fisheries and aquatic biological resources of the Rio Grande have undoubtedly been affected in the
vicinity of Big Bend National Park by upstream and downstream dams, diversions, land-use, and
channelization projects.

A comparison of recent inventories with a survey conducted in 1977 indicate that the icthyofauna of the
Rio Grande upstream of the Rio Conchos has changed little since 1977. The fish community remains
composed largely of species that are resistant to the effects of reduced flows, high salinity, and
temperature extremes. Below the confluence of the Rio Conchos, however, Rio Grande fish species
diversity have decreased markedly since 1977, possibly due to a decline in water quality. Of particular
concern, is the report of large amounts of black, anoxic silts located in pools within the Rio Grande
below the confluence of the Rio Conchos. Anoxic silts frequently typify heavy organic loading, the
source of which is presently unknown.

4) Flooding

Because of the number of dams on the Rio Conchos and their propensity to discharge water during
periods of heavy rainfall, resultant periodic flood events in the Rio Grande are probably more pronounced
and of longer duration than in the past.

5) Other Water Resource Issues

Other concems less affected by transboundary issues include floodplain assessment and management,
resource monitoring of springs and seeps, park development and operations, as well as riparian zone
classification, protection, and management.

Point of Contact: Superintendent Jose Cisneros
Big Bend National Park
Big Bend National Park, TX 79834
(915) 477-2251
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Amistad National R tion A T )
Introduction

Amistad National Recreation Area is located in south central Texas on the Rio Grande/Rio Bravo del
Norte along international border with Mexico. The Amistad Reservoir was created in 1969 when the
governments of the United States and Mexico cooperatively dammed the Rio Grande River two miles
upstream from Del Rio, Texas. The National Recreation Area covers approximately 65,000 acres, making
it the third largest international reservoir in the world.

Water Resources

The reservoir is fed by the Rio Grande, Pecos and Devils rivers and extends approximately 74 miles
along the Rio Grande, 14 miles up the Pecos River and 25 miles up the Devils River. At its conservation
pool elevation of 1,117 feet above sea level, the reservoir has a maximum surface area of 88,200 acres
and an average shoreline of 850 miles.

The conservation pool level may rise to 1,125 feet during flood stage, with an estimated 100-year flood
level of 1,140 feet. The International Boundary Water Commission is responsible for operating the dam
and maintaining the water level. During occasional deep drawdowns, recreational use of the reservoir
may be adversely affected, primarily by dry docking boat ramps. At the maximum drawdown elevation
of 930 feet, the water will only extend for about 10 miles up the Rio Grande and be 30 feet deep at the
dam. The Amistad project flooded two narrow hydroelectric reservoirs on Devils River. Devils Lake, at
Rough Canyon, will reappear if the water level of Amistad Reservoir drops below 1,040 feet. Lake Walk,
downstream from Rough Canyon, will be exposed if the reservoir falls to 1,000 feet. The condition of
both submerged dams is unknown.

Water Issues

1) Potential Contamination from Agricultural Runoff

Extensive agricultural activity occurs upstream of the reservoir in both the United States and Mexico.
There is a concern that the reservoir may serve as a "sink" for persistent chemicals which could
ultimately affect the aquatic biological resources and higher food chain organisms. While this issue was
identified in the 1985 General Management Plan for Amistad National Recreation Area, no studies of the
presences of toxic substances has yet been completed. However, the Texas Natural Resources
Conservation Commission, in conjunction with the Government of Mexico, the US Environmental
Protection Agency and other organizations are currently planning to conduct some reconnaissance
sampling in and above the Amistad reservoir as part of the second phase of a Binational Study regarding
the presence of toxic substances in the Rio Grande/Rio Bravo and its tributaries (IBWC, 1994).

2) Sedimentation and Eutrophication of Amistad Reservoir
Sedimentation occurs in the upper canyon reaches, being most pronounced on the Rio Grande and

moderate on the Pecos and Devils rivers. Each time the dam pool elevation drops, silt is flushed farther
downstream. While the National Recreation Area does not currently have a precise estimate of



sedimentation rates, the siltation at the junction of the Pecos/Rio Grande appears to have been occurring
at a rate greater than that originally anticipated by the Intemnational Boundary Waters Commission
(IBWC). Presently, siltation on the Rio Grande extends for about 2 miles downstream and one mile
upstream from the Pecos. Sedimentation is extreme with Tamarisk becoming established in a large
numbers of areas that were previously river channel. The IBWC estimates sediment thickness of up to 85
feet deep in some areas.

The International Boundary and Water Commission conducts a sedimentation study every 10 years and
the Texas Water Commission collects and analyzes water quality samples on a regular basis. As of 1994,
results of past and present studies had been requested. A project to compile existing information and
study long term sedimentation and eutrophication (AMIS-N-041.000) has been proposed in the National
Recreation Area's Resources Management Plan, though as of 1995, the project has not been funded.

3) Other Water Resource Issues

Other water resource issues less affected by transboundary issues include mitigation of Georgia cane
(Arundo donax) blockages on the Pecos and Rio Grande rivers, investigation of potential impacts from a
proposed toxic waste dump in Dryden, Texas, mitigation of human waste disposal problems associated
with backcountry camping, and protection and monitoring of an endangered shorebird -least tern (Sterna
antillarum).

Point of Contact: Superintendent Bill Laitner
Amistad National Recreation Area
P.O. Box 420367
Del Rio, TX 78842
(512) 775-7491
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II) Rio Grande — Below Amistad to Falcon Reservoir Subarea

The NPS does not administer any units in the Rio Grande -- below Amistad to Falcon Reservoir Subarea

III) Lower Rio Grande Valley — Below Falcon Reservoir to Gulf of Mexico Subarea

The NPS administers two units of the National Park system located within the Rio Grande - Below
Falcon Reservoir to the Gulf of Mexico subarea, Padre Island National Seashore and Palo Alto
Battlefield National Historic Site.

Padre Island National Seashore, Texas

Introduction

Padre Island National Seashore consists is a 68 mile long, 0.5 - 3 mile wide barrier island which extends
to within 40 mi of the international boundary. The National Seashore contains approximately 133,919
acres of land and water. It is bordered on the east by the Gulf of Mexico and is separated from the Texas
mainland to the west by the Laguna Madre.

The National Seashore was established in 1962 to preserve a portion of the diminishing undeveloped
seashore of the United States. Padre Island is the longest undeveloped batrier island in the United States.
The National Seashore encompasses tens of thousands of pristine wetlands, 29 islands including 19
rookery islands, and 68 miles of undeveloped sandy beaches.

Water Resources

Approximately 53,550 acres of Padre Island National Seashore are made up of marine, estuarine, and/or
wetland communities. Laguna Madre is a shallow, hypersaline water body that has been reasonably well
studied. Less information is known about the water quality condition of adjacent Gulf of Mexico waters,
though the shoreline is heavily impacted by the wash-up of marine debris from shrimping, oil and gas
and shipping activities.

Wetland communities include salt marshes, ephemeral ponds, and wind tidal flats. The salt marshes,
located in the interior of the island, are characterized by halophytic plants, brackish water with little
exchange of fresh and salt water, and low elevation. The ephemeral ponds are usually inundated year
round and contain unique fish and plankton communities. The wind tidal flats is one of the most
prominent features of the National Seashore and is characterized by flat, periodically inundated areas
with a thin surface layer of blue-green algae. The tidal flats are habitat for a large number of benthic
invertebrates, which provide an important food source for hundreds of bird species.

Historical data indicate the near surface groundwater of Padre Island is a 30 feet thick lens of freshwater,
overlying saltwater. The groundwater is recharged by precipitation events and saltwater wave surges.
Although the hydrology of the area has not been completely assessed, it has been theorized that the
groundwater flows in an easterly orientation from the Laguna Madre to the Gulf of Mexico. Twelve
groundwater monitoring wells provide monthly data to assess water quality and to model flow.



Water Resource Issues
Potential Transboundary Issues

Two water quality threats that could be related to activities within Mexico are transportation of oil and
hazardous materials within the Gulf of Mexico and Laguna Madre and deposition of marine debris along
the Gulf beaches. Neither threat is specifically linked to Mexico, but could be related due to close
proximity of the National Seashore to Mexico.

Guif currents change direction biannually; marine debris is swept northward during the summer,
southward during the winter. Therefore, debris originating in Mexico could be washing up along the
National Seashore. Most of the debris (onion sacks, rubber gloves, milk cartons, light bulbs, tar balls) is
associated with the shrimping season. An ongoing monitoring program (PAIS-N-023.000) is attempting
to qualify and quantify the types and amounts of marine debris as well as study long-term trends in ocean
pollution.

Over 24,000 oil tankers regularly travel within the Gulf of Mexico in close proximity to the National
Seashore. Barges also travel the Guif Intracoastal Waterway on the western boundary of Laguna Madre.
Oil spills resulting in the release of hydrocarbons pose a significant threat to park groundwater and
wetland resources. In the past the National Seashore has experienced oil spill events which have
inundated areas along both the Gulf of Mexico and Laguna Madre. Mexico is now considering opening
up the lower Laguna Madre south of the international boundary to barge traffic, thus allowing transport
of hazardous materials from Mexico along the National Seashore's western side. A related threat is the
periodical maintenance of the waterway by dredging and disposal of the spoil materials.

Other Water Resource Issues

Other threats include visitor use and internal oil and gas development.
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Introduction

Palo Alto Battlefield National Historic Site was established in 1978 to preserve and interpret the
Mexican-American War and its causes and consequences from the perspectives of both Mexico and the
United States. The authorized boundary of 3,400 acres contains no federally owned land; all land is
currently in private ownership.

The Park is located in Cameron County, Texas, due north of Brownsville. The site shares no international
borders with Mexico. The Rio Grande River meanders about 8 miles to the west and south of the site.

Water Resources

The Park currently has a very limited natural resource database; consequently, little information exists
regarding the quantity and quality of water resources.

There are a number of emergent and open water seasonal or semipermanent palustrine systems. In
addition, much of the battlefield lies on a remnant floodplain and resacas to the north, west, and south
hold water at least part of the year.

Water Issues

1) Transboundary Water Resources
With little information regarding water resources, potential transboundary water issues are poorly
defined. It is possible that impacts to the Rio Grande River and adjacent groundwater could impact park
resources.
2) Other Water Resource Issues
The biggest water resource concern is the lack of information. Several studies are proposed; although as
of 19954, none were funded. A proposal to conduct a natural resource issues overview (PAAL-N-
100.300) is the first step to define and prioritize wetland and floodplain issues. A proposal to conduct
ground water assessment and monitoring (PAAL-N-100.400) would initiate a monitoring program of
groundwater quantity and quality. A proposal to develop a historical database of floods (PAAL-N-
130.000) would record the frequency, extent, and impact of periodic flooding and other weather related
occurrences.
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